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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 52891 


51662 Coal research in U.K. Indian Min. Eng. J.; 17: No. 1, 25- 
28(Jan 1978). 

Coal research programs in the United Kingdom are reviewed 
with emphasis on: underground coal mining productivity achieved 
with new mining equipment, roadway drivage with new tunnelling 
machines, coal haulage, coal preparation plants (ash, sulfur and 
moisture monitoring; and control and data acquisition systems), 
methane and oxygen monitors, fire detectors, performance testing of 
mining equipment, fluidized-bed combustion, coal liquefaction by 
solvent extraction or supercritical gas extraction for pure electrode 
carbons and chemical feedstocks, coal gasification research for 
American companies (British Gas Corp’s Westfield slagging Lurgi 
gasifier and char gasification), and finally coke research (quality 
assurance, blending, formed coke processes, coke structure and 
strength and air pollution control at coke ovens). (LTN) 


51663 Standard definitions of terms relating to coal and coke. 
Annu. Book ASTM Stand.; No. 26, 185-186(1977). 

ANSI-ASTM-D—121-76. 

The following terms are defined in this standard: ash, beehive 
coal, by-product coke, coke, coke breeze, dry coke, fixed carbon, 
free moisture in coal, gross calorific value, inherent moisture in coal, 
net calorific value, proximate analysis, total moisture in coal, ulti- 
mate analysis, and volatile matter. The terms are defined as they 
relate to the standards, specifications, or analysis of coal. 


PROCESSING 
REFER ALSO TO CITATION(S) 51883, 52981 


CARBONIZATION 
REFER ALSO TO CITATION(S) 51727, 51735, 51736, 51749, 51776 


51664 Kinetics of coke formation from coal solutions. Rantell, 
T.D.; Clarke, J.W. (Natl Coal Board, Coal Res Establ, Cheltenham, 
Gloucestershire, Engl). Fuel; 57: No. 3, 147-150(Mar 1978). 

e reaction kinetics for the formation of mesophase from 

coal solutions has been studied under conditions similar to those 
experienced in a deiayed coker preheater coil, i.e., at temperatures 
from 475 to 525$degree$C approached at high heating rates. The 
degree of polymerization of the heat-treated materials has been 
assessed by their solubility in two solvents, cyclohexane and quino- 
line. An approximation has been made in order to make a kinetic 
analysis for the formation of insolubles in a non-isothermal system. It 
has been found that the polymerization of the dissolved coal compo- 
nent, as evidenced by the formation of quinoline insolubles during 
the heat-treatment of concentrated coal solutions, is essentially a 
second-order reaction. 6 refs. 
51665 Influence of the quinoline-insoluble matter in pitch on 
carbonization behaviour and structure of pitch coke. Tillmanns, H.; 
Pietzka, G.; Pauls, H. (Sigri Elektrogr, Frankfurt, Ger). Fuel; 57: 
No. 3, 171-173(Mar 1978). 

This paper is concerned with the formation of mesophase and 
its influence on the structure of pitch coke. The formation of 
mesophase, the influence of quinoline-insolubles on the carbonization 
of pitch and especially on the properties of coke formed by thermal 
treatment of pitch, is of basic importance for the production of pitch 





coke and for the application of pitch as a binder material. It was 
shown that the final properties of pitch-coke or of binder coke can 
be varied within a wide range by modifying the type and the amount 
of quinoline-insolubles in the raw materials. 2 refs. 


51666 Change of physiocochemical properties of a coal blend with 
changes in the moisture content. Wasilewski, P.; Patzek, H. Koks, 
Smola, Gaz; 22: No. 9, 225-228(Sep 1977). (In Polish). 

The effects of moisture content on the coking capacity of coal 
blends, the charge density, the specific heat, and the thermal conduc- 
tivities are reported. Presents an interpretation of the change in 
coking properties of various coals with changes in the water content. 


51667 Reduction of emissions in pushing coke out of retorts. 
Masek, V. Hutn. Listy; 32: No. 12, 843-847(1977). (In Czech). 

Most emissions in pushing coke consist of solid particles 
containing agents detrimental to health. The volume and the poison- 
ous characters of the emissions increase with the decreasing ripeness 
of the coke pushed. The development trend in the reduction of the 
emissions aims chiefly at covering at least a part of the coke side of 
the coke oven battery, the separator installation used being located 
in the independent guide car. The Czechoslovak long-term pro- 
gramme calls for the reconstruction of high-capacity batteries; at the 
same time a need appears for more guiding cars of the new design 
with the efficient exhaustor. First installations with the travelling 
coverage and with efficient dust removal equipment operating with 
the wet technology are made in the CSSR and will be put on stream 
before 1980. 


51668 Computer calculation of carbonizing periods. Frumkin, 
V.M. Coke Chem., USSR (Engl. Transl.); No. 11, 15-18(Nov 1976). 

A nomogram was produced involving bulk density of moist 
charge, wall thickness, thermal capacitance of charge, thermocon- 
ductivity of the walls, oven width, cake temperature and discharge 
temperature as well as wall temperature during coking. Ways of 
reducing coking time are: by raising the temperature in the flues; by 
using a narrower oven; by adopting lower bulk density charges and 
finally by employing more conductive refractories for firebricks. 


51669 Introduction of thermal charge preparation for carboniza- 
tion. Coke Chem., USSR (Engl. Transl.); No. 8, 74Aug 1976). 

Paper reviews worldwide experience in preheating and is 
based on facts and figures from the USA, South Africa, France, and 
the UK and West Germany. A table is provided showing construc- 
tion and capacity, method, coal temperature, charging, number of 
batteries and increase in productivity, etc. Details are included on 
the Brookhouse operation. 


51670 Ways of increasing coke-oven battery capacity. Silka, 
A.N. Coke Chem., USSR (Engl. Transl.); No. 8, 23-26(Aug 1976). 

Increased height and length of oven increases throughput and 
saves in overheads. Increase in width however is said to have 
opposite effects. An oven width of 410 mm is recommended as 
giving more uniformly sized coke than a 450 mm oven. It is 
emphasized however that change in width does not appear to affect 
abrasion resistance of the coke. 


51671 Pilot commercial carbonization of 50% gas-coal blends. 
Miroshchichenko, A.M. Coke Chem., USSR (Engl. Transl.); No. 8, 5- 
6(Aug 1976). 

A 3-component charge containing 50 percent gas, 35 percent 
fat, and 15 percent coking coal was used in a trial run at Khar’kov 
experimental coking works in an oven of 407 mm average width. 
Coking time was 14 hours, and flue temperatures were 1350-1370°C. 
The coke was in no way inferior to conventional blast furnace coke. 
When the coking coal was replaced by a lean coal, however, 
abrasion resistance and shatter strength both deteriorated. Another 
aspect of the 3-component charge was the more uniform screen 
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analysis, with 74-77 percent of 60—25 mm as compared with the 
usual 56 percent, and a 10 percent reduction in the +60 mm yield. 
When the coking coal was replaced by lean coal, yield of +60 mm 
sizes increased. 


51672 World demand for coking coal will increase by 70% by 
1990. Mines Metall.; 83-84(May 1976). (In French). 

This paper surveys trends in world demand for coking coal: 
these will depend on the specific consumption of coke which was 
1190 Ibs of coke per tonne net of pig iron in 1970; the consumption 
will probably fall to 1000 Ibs coke/tonne pig in 1980 and to 850 Ibs in 
1990. Discusses the possible use of formed coke. It is expected that 
the world trade in coking coal will double by 1985. 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 51713, 51775 


51673 (BNL—50809) Regenerative process for desulfurization of 
high temperature combustion and fuel gases. Quarterly progress report 
No. 7, October 1—December 31, 1977. Yang, R.T.; Albanese, A.S.; 
Chen, J.M.; Farber, G.; Kainz, F.B.; Pruzansky, J.; Shen, M.S.; 
Steinberg, M. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1977. Contract EY-76-C-02-0016. 48p. Dep. NTIS, PC A03/MF 
AOl. 

A method of pretreating limestone used in fluidized-bed com- 
bustion has been found and is under further development. The 
method entails spraying the stone with an aqueous solution of Fe**/ 
Fe*** SO3~~/SO,~~ before it is fed to the combustor. One percent of 
iron coated on the stone approximately doubles the rate of SO. 
sorption. Fe2O3 not only catalyzes the rate, but also enhances the 
sorption capacity of the stone. The Brookhaven Regenerative Proc- 
ess, i.e., regenerating lime from sulfate with coal ash in a kiln-type 
reactor, is under further development. The results continue to show 
that a temperature of 1000°C is feasible for regeneration as com- 
pared with the temperature of 1100°C required by the fluidized-bed 
processes. A commercial high-temperature insulation product con- 
taining primarily CaSiO; has been tested for SO2 sorption. The rate 
and capacity were both higher than those of the reagent-grade 
CaSiO;. Coal ash has been found as a good binder to pelletize fine- 
sized sorbents. The iron oxide in the ash also acts as a catalyst for 
SO, sorption. The good binding property is attributed to the SiO: in 
the ash. Fine CaCOs pelletized with coal ash showed the catalytic 
effects. Two conceptual AFBC process flow diagrams and corre- 
sponding mass and energy balances have been prepared. One flow 
sheet depicts a once through sorbent system; the other, a regenera- 
tive system consisting primarily of an AFBC, a regenerator, and a 
sulfuric acid plant. A process comparison of the two systems and a 
rough analysis of sulfuric acid market potential are also presented. 


51674 (CONF-780611—5) Advances in coal beneficiation. Singh, 
S.P.N.; Peterson, G.R. (Oak Ridge National Lab., Tenn. (USA)). 
1978. Contract W-7405-ENG-26. 19p. Dep. NTIS, PC A02/MF 
AOl. 
1978) From AIChE symposium; Philadelphia, PA, USA (4 Jun 

Coal beneficiation as a means of reducing the sulfur and the 
ash content of coal is receiving increasing attention in the nation’s 
drive to switch from the use of oil and gas to coal to meet the 
nation’s energy requirements. However, increasingly stringent envi- 
ronmental controls are being placed on coal-burning plants. This 
paper briefly reviews current coal beneficiation practices and the 
advances in coal beneficiation technology that are being developed 
to significantly reduce the sulfur content of many high-sulfur coals. 
Technical and economic comparisons are presented for two current- 
ly used and two more recently developed coal beneficiation process- 
es. The comparisons are based on conceptual process designs (devel- 
oped on a common basis) for beneficiation plants designed to pro- 
duce 1500 and 15,000 tons of moisture- and ash-free (MAF) coal per 
day. Three high-sulfur coals from significant U.S. coal-producing 
regions were chosen as feed coals to the conceptual plants. Results 
are presented for both “grassroots” and battery-limits-type beneficia- 
tion plants. The following conclusions may be drawn regarding the 
four beneficiation processes evaluated: 1. Wet mechanical beneficia- 
tion processes represent the least-cost methods. Costs for the chemi- 
cal beneficiation processes are significantly higher. 2. Chemical 
beneficiation processes have the potential for effecting much greater 
sulfur reduction than the wet mechanical beneficiation processes. 
This is significant when considering the much lower SO/sub x/ 
emission levels that are being promulgated for coal-burning plants. 


51675 (FE—1521-24) Design report. Volume 5. Section 300: 
sulfur removal. Development work for an advanced coal gasification 
system for electric power generation from coal directed toward a 
commercial gasification generating plant. Phase II. (Foster Wheeler 


Energy Corp., oe N.J. (USA)). [nd]. Contract EX-76-C-01- 


1521. 80p. Dep. NTIS, PC A05/MF AO1. 
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This portion of the Design Report covers Section 300—Sulfur 
Removal of the Coal Gasification/Combined Cycle Pilot Plant. This 
unit is designed for the selective removal of sulfur-bearing com- 
pounds and ammonia from the low-Btu gas product before it is 
burned in the gas turbine. The major components of the system are: 
Acid gas absorber, low-pressure flash drum, recycle compressor, 
solvent stripper, solvent heat exchanger, and solvent chiller and 
refrigeration system. The proprietary Allied Chemical Corporation's 
Selexol System was chosen after consideration of a wide range of 
processes because it has high selectivity for the removal of sulfur 
compounds over carbon dioxide so that: Maximum carbon dioxide is 
retained in the low-Btu gas to yield power via expansion in the gas 
turbine; the acid gas stream to sulfur recovery will have maximum 
sulfur concentration to benefit Claus unit cost and efficiency; it will 
remove carbonyl] sulfide and ammonia; and it is relatively inexpen- 
sive. In addition, it uses a nontoxic and noncorrosive solvent, which 
allows the unit to be built of carbon steel. The process design for this 
unit is based upon a design package received from Allied Chemical 
that included solvent circulation rates, product streams, heat bal- 
ances, and tower sizes. 


51676 (FE—2028-TS5) Kinetics and mechanism of desulfurization 
and denitrogenation of coal-derived liquids. Fourth quarterly report, 
March 20—June 20, 1976. Katzer, J.R.; Gates, B.C.; Olson, J.H.; 
Kwart, H.; Stiles, A.B. (Delaware Univ., Newark (USA)). 15 Jul 
1976. Contract EX-76-C-01-2028. 150p. Dep. NTIS, PC A07/MF 
AOl. 


The high-pressure liquid-phase flow microreactors are operat- 
ing _ satisfactorily in both hydrodesulfurization § and 
hydrodenitrogenation studies after minor modifications to allow in 
situ sulfiding. The hydrodesulfurization of dibenzothiophene occurs 
by a simple network giving only HeS and biphenyl as primary 
reaction products. The reaction network for quinoline 
hydrodenitrogenation has been determined, and a kinetic model 
developed to allow quantitative determination of the first-order 
kinetic constants for each of the steps in the reaction network. The 
effect of H2S concentration, hydrogen pressure, quinoline concentra- 
tion, and catalyst type on the rate of the various steps in the reaction 
network has been determined. Aged catalyst from the 1.1 in ID 
Synthoil reactor showed considerable amounts of mineral matter on 
it, but not as much FeS/sub x/ as on the catalyst from the °/:. in. ID 
unit. Moment analysis for the evaluation of pulse microreactor data 
has been completed. 


51677 (IS-ICP—49) Desulfurization of coal in a fluidized bed 
reactor. Haldipur, G.B.; Wheelock, T.D. (Iowa State Univ. of Sci- 
ence and Technology, Ames (USA). Energy and Mineral Resources 
Research Inst.). Sep 1977. 17p. (CONF-770814—15). Dep. NTIS, 
PC A02/MF AOl1. 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

The results of this study confirmed that it is possible to 
remove substantial amounts of sulfur from pulverized bituminous 
coal in a fluidized bed reactor operated at elevated temperatures. 
However, the removal of sulfur is accompanied by a substantial loss 
of volatile matter. Both the degree of desulfurization and extent of 
devolatilization are strongly influenced by temperature. The compo- 
sition of the fluidizing gas ap to have more effect on the 
removal of pyritic sulfur than on the removal of organic sulfur and 
volatile matter in the 240 to 400°C range. Thus an oxygen-bearing 
gas appears more effective for removing pyritic sulfur than a hydro- 
os gas, and nitrogen is completely ineffective. On the other 

and, the removal of organic sulfur appears due mainly to pyrolysis 
and devolatilization and is not a strong function of the treatment gas 
composition. Since a significant part of the coal is volatilized, the 
recovery and utilization of the volatile products is important. Two 
industrial process alternatives are considered in some detail. While 
the methods applied in this study did not reduce the sulfur content of 
the selected coal to the point where the product would meet present 
air pollution control standards, further improvement in methodology 
is possible. 


HYDROGENATION 


51678 Production of oil and high Btu gas from coal. Schroeder, 
W.C. US Patent 3,944,480. 16 Mar 1976. vp. 

A hydrogenation process that converts 80 percent or more of 
the coal feed into hydrocarbon oil and pipeline-quality high-Btu gas 
was developed. A large quantity of hydrogen is recycled in the 
pressurized, closed-cycle system. Coal, oxygen, and steam are fed 
into the pressurized system and oil and high-Btu gas are removed as 
products. The system includes a coal gasification zone as well as coal 
and tar hydrogenation zones which receive hydrogen-containing 
oy from the coal gasification zone along with recycle hydrogen. 

pressure of the closed-cycle system is 1000 to 5000 psi, the 
temperature 600 to 1500°F. The volume of recycle hydrogen is at 
least 3 times the volume of the added hot hydrogen-containing gases; 
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the hydrogen concentration of the recycle hydrogen gases is above 
75 percent. The product oil is separated from the combined effluent 
of the hydrogenation zones; the resulting gases are then purified and 

ted into product hydrocarbon gases and recycle hydrogen 
without a substantial reduction in system pressure. 


GASIFICATION 


REFER ALSO TO CITATION(S) 51675, 51678, 51724, 51778, 
51877, 51878, 51887, 52208, 52374, 52382, 52634, 52635, 53185 


51679 (COO—2904-6) Chemical and physical stability of refrac- 
tories for use in coal gasification. Quarterly progress report, 1 August 
1977—31 October 1977. Rahman, S.F.; Day, D.E. (Missouri Univ., 
Rolla (USA)). 10 Nov 1977. Contract EY-76-S-02-2904. 45p. Dep. 
NTIS, PC A03/MF AOI. 

Cement-bonded, alumina and insulating castable refractories 
were exposed for 20 days to controlled atmospheres (CO/H20 = 
0.1; CO/H2O = 1.0) at 1000 psia at 1000°F (unsaturated vapor) and 
at saturated vapor conditions (532°F and 466°F, respectively). Sam- 
ples were exposed in the vapor and in the liquid. Weight changes 
were measured by thermal gravimetric analysis. Dimensional 
changes were small (below 1%). Small density and porosity changes 
were measured. An increase in the modulus of rupture of some 
samples was related to the boehnite content (determined by TGA). 
Complex behavior between the samples exposed in the vapor and in 
the liquid is discussed. There is an appreciable change in the thermal 
expansion coefficient as a result of the exposure. This is probably 
related to chemical compound formation. Such changes are of 
importance in the development of thermal stresses during heating 
and cooling. (LTN) 


51680 (FE—1513-70) Agglomerating Burner Gasification Proc- 
ess. Design, installation, and operation of a 25-ton-a-day Process 

it Unit. Quarterly report, October—December 1977. 
Adams, R.R.; Feldmann, H.F. (Battelle Columbus Labs., Ohio 
(USA)). Mar 1978. Contract EX-76-C-01-1513. 13p. Dep. NTIS, PC 
A02/MF AOl. 

Although the three runs made during the quarter failed to 
achieve integrated gasification, primarily because of continuing diffi- 
culties of a mechanical nature, they did provide significant informa- 
tion regarding the limitations of the present system and the modifica- 
tions required for improvement. Solids circulation rates of twice the 
nominal design value were achieved. A new design for the circula- 
tion system was prepared and the control system was evaluated in a 
large-scale model. Excessive moisture has been identified as a major 
cause of the difficulties in the coal feed system and corrective 
measures have been taken to improve the control and reliability of 
the coal feed. 


51681 (FE—1527-41) Gas generator research and development, 
TRI-GAS Process. Quarterly report, October—December 1977. (Bitu- 
minous Coal Research, Inc., Monroeville, Pa. (USA)). Jan 1978. 
Contract EX-76-C-01-1527. 41p. Dep. NTIS, PC A03/MF AOl. 

Test No. 3S-10 in the Stage 1 reactor was completed. Inspec- 
tion after the test showed that ash agglomeration had not occurred, 
contrary to the experience during Test No. 3S-9. Condensation in 
line PG-33 was also reduced as a result of higher-temperature heat 
tracing and relocation of the Stage 1 cyclones. The original test plan 
for Test No. 3S-11 called for the devolatilization products from 
Stage 1 to be passed through a bed of char in Stage 2. The plan was 
changed when a hole developed in the Stage 2 cyclone. Stage 1 was 
isolated from Stage 2 and Stage 3, and a devolatilization test was 
conducted in Stage 1. Test No. 3S-12 was conducted in Stage 1. The 
test was terminated shortly after coal feed was initiated when a 
blockage occurred in the Stage 1 outlet line. Laboratory work 
included tests in the bench-scale reactor to determine the tars 
produced from the non-caking Rosebud seam coal, and TGA tests to 
obtain the reactivity of char produced in Test No. 3S-11. 


51682 (FE—1792-32) Coal Feeder Development Program. 
Annual 1977. (Lockheed Missiles and Space Co., Inc., Sunny- 
vale, CA (USA)). 1977. Contract EX-76-C-01-1792. 209p. Dep. 
NTIS, PC Al0/MF AOI. 

The objective of this ERDA-sponsored program is to gener- 
ate analytical and test data to permit confident design and fabrication 
of equipment to feed coal into pressurized environments. These feed 
systems must be compatible with coal conversion demonstration 
plant requirements, and should lead to their use in commercial 
applications. A three-phase program is in progress: concepts selec- 
tion, laboratory scale development, and pilot plant evaluation. Labo- 
ratory-sized feeder units were built and tested. Special test facilities 
were installed, and development testing of critical components was 
accomplished. Design procedures and performance prediction tech- 
niques were developed and verified. The present program has result- 
ed in design procedures which permit confident evaluation of the 
four feeder systems considered by Lockheed for coal conversion 
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plant application. Because of the variety of coal feed stocks, feed 
rates, and pressure levels being considered and the variety of pro- 
posed conversion processes, it is not possible to select one feeder 
system as superior. A tradeoff must be conducted to select the 
proper candidate for a specific use. Results obtained with the four 
different fuel feeding systems are considered in detail. 


51683 (FE—1792-40) Coal feeder development program. Quar- 
terly technical progress report, October—December 1977. (Lockheed 
Missiles and Space Co., Inc., Sunnyvale, CA (USA)). 23 Dec 1977. 
Contract EX-76-C-01-1792. 99p. Dep. NTIS, PC A05/MF AOI. 

The design procedures used to select efficient rotor geome- 
tries for the Kinetic Extruder are described and applied to the design 
of a 100-tons/hr feed system. Special test fixtures designed to explore 
drag-reduction techniques and to study the flow of coal under the 
influence of the centrifugal force field are discussed. Preliminary test 
results are presented. Design and optimization studies indicate that 
attractive Kinetic Extruder designs for delivery rates greater than 25 
tons/hr of pulverized coal can easily be derived. Compromises are 
required when low feed rates are contemplated. To refine the 
designs, more test data are needed. 


51684 (FE— 1794-36) Coal feeder development program. Month- 
ly technical progress report, March 21, 1978—April 20, 1978. Mistry, 
D.K. (Ingersoll-Rand Research, Inc., Princeton, N.J. (USA)). May 
1978. Contract EX-76-C-01-1794. 49p. Dep. NTIS, PC A03/MF 
AOl. 

Shake down and preliminary testing in the injection mode 
with no external heat was initiated with the 5.5” diameter screw 
feeder. The maximum coal output of 1,361 Ibm/hr was obtained at a 
screw rotational speed of 60 rpm and an injection speed of 4.6 fpm, 
feeding against atmospheric pressure. The design of the pilot screw, 
screw tip, screw surface lubrication system and cooling system is 
progressing satisfactorily. The NB V12 machine and test system 
were prepared for spray feeding fully plasticized coal against elevat- 
ed gas back pressure. Coal was sprayed into the pressure vessel at 
atmospheric conditions. The 3-inch experimental coal piston feeder 
hardware was received and assembled. The design of 9-inch experi- 
mental model is progressing satisfactorily. The bench scale inlet port 
testing continued during this month. The design of the first alterna- 
tive seal concept is 95% complete. Scraper ring design is being 
investigated. Seven piston feeder test systems, based on continuous 
or batch operation, were generated and evaluated. Based on eco- 
nomic and reliability considerations a batch system was selected and 
is presently being designed in detail. 


51685 (FE—2204-20) High mass flux coal gasifier extended run 
operations: Phase II program. Third quarterly technical progress 
report, August—October 1977. Simpkin, A.J. (Bell Aerospace Tex- 
tron, Buffalo, N.Y. (USA)). Nov 1977. Contract EX-76-C-01-2204. 
16p. Dep. NTIS, PC A02/MF AO1. 

Two reactors have been designed and fabricated and the test 
facility has been modified to accomodate one-hour duration tests. 
Thermodynamic equilibrium analyses have been conducted to estab- 
lish the best operating conditions for Lignite, Montana Rosebud and 
Pittsburgh Bituminous coals when reacted with air. Gasification tests 
will be conducted using these coals. The gasifier will operate at a 
total mass throughput of nominally 20,000 lb/hour cu ft of reactor 
volume and the coal flowrate will be nominally 0.5 tons/hour. Test 
results will be analyzed to determine reactor performance and dura- 
bility, and to evaluate the High Mass Flux Gasifier concept as a gas 
producer. Test results will be used to upgrade the scaled-up reactor 
design concept presented in the Phase I Final Report. Buildup and 
checkout of the test facility was completed. Seven gasifier tests were 
conducted; the final test was of one-hour duration. Operation of the 
gasifier and the modified test facility was satisfactory throughout. 
Some slag buildup has been experienced on the relatively cold metal 
surfaces of the air injector and on ceramic surfaces swept by 
incoming air. The buildup was not sufficient to affect the operation 
of the reactor during the tests conducted. However, the potential 
effects of such buildup during continuous gasifier operation are being 
evaluated and the necessity for injection configuration refinements is 
being assessed. Reactor gasification performance, during these initial 
Phase II tests appears somewhat lower than anticipated. Reactor 
performance is being further analyzed and different reactor configu- 
rations will be evaluated for performance. 


51686 (FE—2218-13) Improvement of the mechanical reliability 
of monolithic refractory linings for coal gasification process vessels. 
Quarterly progress report, July—September 1977. Anderson, E.M. 
(Babcock and Wilcox Co., Lynchburg, Va. (USA). Materials and 
Chemical Technology Lab.). Dec 1977. Contract EX-76-C-01-2218. 
82p. Dep. NTIS, PC A05/MF AOI. 

This report includes a description of (1) 1200 F heat-up test 
on Lining No. 2; a dual component lining with coated anchors, (2) 
the analysis of the strain measurement and acoustic emission results 
on Linings No.’s 1 and 2 and (3) the tear-out and post testing results 
on Lining No. 1. The report also discusses the actions taken to solve 
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the structural deficiencies of the heaters, to develop shrinkage data 
that would help the analysis of the first two liner test results, and the 
plans for the next liner test. 


51687 (FE—2218-16) Improvement of the mechanical reliability 
of monoli ry linings for coal gasification process vessels. 
Quarterly progress report, October—December 1977. Anderson, E.M. 
(Babcock and Wilcox Co., Lynchburg, Va. (USA). Materials and 
Chemical Technology Lab.). Jan 1978. Contract EX-76-C-01-2218. 
90p. Dep. NTIS, PC A05/MF AOl1. 

This sixth quarterly report discusses the design and installa- 
tion of lining No. 3 and the promising results and preliminary 
analysis of the three heat-up tests run on this lining. Data is present- 
ed on the stresses generated on a combination tape and ceramic fiber 
paper coated and strain gaged anchor stud which was included in 
this lining. The report also describes the findings of the tear-out of 
the second lining which had only tape coated anchors and the 
additional math model refinements made or planned. 


51688 (FE—2240-47) Mechanical development investigations. In- 
terim report, series Nc. II: A-2. Landa, R.S. (Braun (C.F.) and Co., 
Alhambra, CA (USA)). Oct 1977. Contract EX-76-C-01-2240. 484p. 
Dep. NTIS, PC A21/MF AOI1. 

This document is a compilation of reports of investigations 
into the availability of equipment that will be needed to construct 
commercial scale coal gasification plants for pipeline gas. The capa- 
bility of equipment vendors to develop and test specific items to 
meet the anticipated capacity and design requirements was also 
included in the investigations. In some instances, development pro- 
grams were found to be in progress under ERDA sponsorship. 
Others, such as solids removal from gas streams prior to power 
recovery, are a part of a broader development taking place in the 
power industry. Continuation of the investigations and recommenda- 
tions for the award of contracts to vendors was suspended in such 
cases to avoid duplication of effort. The enclosed reports, therefore, 
describe the results of investigations up until the work was suspend- 
ed. Equipment or materials investigated include: refractories, gasifier 
shell design and construction, dust eparators, electrostatic precipita- 
tors, granular bed filters, cyclones, power recovery expanders, slurry 
centrifugal pumps, dry solids feeders, seal valves and rotary valves, 
internal solids control valves, coal size reduction and drying, and 
support programs. Recommendations for research and development 
programs are made where the availability of adequate equipment is 
not reasonably certain. 


51689 (FE—2355-16(Add.A)) Coal gasification valves: Phase I. 
Thermal analysis report. Yee, W. (Consolidated Controls Corp., El 
Segundo, CA (USA)). Dec 1977. Contract EX-76-C-01-2355. 15p. 
Dep. NTIS, PC A02/MF AOl1. 

Previous, hot ceramic spring tests indicate a very minute 
permanent deformation or distortion in height at the calculated 
Operating temperature, i.e., no change in spring rate. Therefore, the 
present spring configuration utilized for the Type II] Lock Hopper 
Valve is adequate for these particular operating conditions. The 
purpose of the Transient Thermal Analysis is to provide an internal 
temperature profile of the port area and spring cavity of the Type III 
Lock-Hopper Valve Assembly. The analysis was performed by 
Basic Technology Incorporated of Manhattan Beach, California 
utilizing the ANSYS Computer Program. The configuration used for 
this program consisted of a two-dimensional axisymmetrical finite 
element model of the inlet section of the valve. 


51690 (FE—2369-15) Exxon catalytic coal gasification process: 
predevelopment program. Monthly report, June 1977. Kalina, T. 
(Exxon Research and Engineering Co., Baytown, Tex. (USA)). 29 
Jul 1977. Contract EX-76-C-01-2369. 2ip. Dep. NTIS, PC A02/MF 
AOl. 

Operations of the Catalyst Recovery Unit (CRU) continued 
and the water-soluble catalyst on the gasifier ash/char residue was 
recovered and recycled to the Catalyst Addition Unit. Several 
changes were made in the operating procedures which increased the 
recovery of water-soluble catalyst to about 90 percent. Further 
improvement is expected as a result of additional changes planned. 
FBG operations utilizing coal feed impregnated with recycle cata- 
lyst solution were excellent. The unit service factor was 96% which 
is the highest onsteam factor obtained to date. The longest continu- 
ous run lasted 587 hours. The carbon and steam conversions have 
remained high. Bench scale studies of catalyst recovery via water- 
washing were initiated in order to investigate lower-than expected 
recoveries of water-soluble catalyst obtained in the CRU. The data 
suggest that the precautions previously taken to prevent exposure of 
the gasifier ash/char residue to air were inadequate, and that inad- 
vertent exposure of the residue played a significant part in the 
difficulty experienced in recovering the water soluble catalyst. Work 
has been completed on engineering scoping studies to define and 
compare the “cash flows’ for alternative processes for potassium 
catalyst manufacture. Similar scoping studies to estimate “cash 
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flows” for processes to recover water-insoluble catalyst from spent 
gasifier solids have also been completed. 


51691 (FE—2369-16) Exxon catalytic coal gasification process: 
predevelopment program. Monthly report, July 1977. Kalina, T. 
(Exxon Research and Engineering Co., Baytown, Tex. (USA)). 26 
Aug 1977. Contract EX-76-C-01-2369. 23p. Dep. NTIS, PC A02/ 
MF AOI. 

Operation of the catalyst recovery unit continued and water 
soluble potassium was recovered and recycled to the catalyst addi- 
tion unit. The recovery of water soluble potassium increased to 
94.0%. Approximately 324 hours of material-balanced operations 
were logged with excellent closures. The longest continuous run 
lasted over 290 hours. Carbon and steam conversions remained 
essentially the same as for the June material balance periods. Con- 
struction of a digestion unit for secondary catalyst recovery was 
completed. Bench scale studies of catalyst recovery via water wash- 
ing were continued. Data confirmed the discovery that exposure of 
char to air adversely affects catalyst recovery. The effect of resi- 
dence time on catalyst recovery by water-washing was also investi- 
gated. Over the range of conditions investigated, recovery of water- 
soluble catalyst is independent of residence time. Work continued on 
the use of Ca(OH): digestion to recover water-insoluble potassium 
from gasifier ash/char residue. Recoveries of water-insoluble potas- 
sium from unwashed char decreased with a decrease in liquid/char 
ratio. A simulation of digestion using solutions of recovered catalyst 
was conducted. Recoveries from these recycle runs are in the same 
range as recoveries obtained in runs made under the same conditions 
with fresh 15% KOH solution. Work has continued on the develop- 
ment of the process basis for the Catalytic Gasification Study 
Design. 


51692 (FE—2369-17) Exxon catalytic coal gasification process: 
predevelopment program. Monthly report, August 1977. Nahas, N.C. 
(Exxon Research and Engineering Co., Baytown, Tex. (USA)). 26 
Sep 1977. Contract EX-76-C-01-2369. 13p. Dep. NTIS, PC A02/MF 
AOl. 

The FBG operated to produce an inventory of char for 
subsequent catalyst recovery studies. Approximately 134 hours of 
material balanced operations were logged with good material bal- 
ance closures. Operations of the FBG specified in the current 
contract are now complete and the unit has been shut down. 
Construction of the pilot scale digester unit was completed and 
initial operations begun. Preliminary results show approximately the 
same recoveries as achieved in the bench scale unit for operations at 
the same conditions. Work has continued on the development of the 
process basis for the catalytic Gasification Commercial Plant Study 
Design. Preparation of this study design will involve the major share 
of the engineering effort under the predevelopment contract during 
the latter part of 1977. The basis has been set for a screening study of 
catalyst recovery using “digestion” with Ca(OH): (also called “hy- 
drothermal treatment’), and onsite equipment lists are being pre- 
pared for investment cost estimating. 


51693 (FE—2469-27) Experimental program for the development 
of peat gasification. Monthly status report, April 1—April 30, 1978. 
(Institute of Gas Technology, Chicago, IL (USA)). 1978. Contract 
EX-76-C-01-2469. 18p. Dep. NTIS, PC A02/MF AOl1. 

The results of three peat hydrogasification tests (one with a 
mixture of steam, hydrogen, and nitrogen and the other two with a 
steam and —— mixture) are reported. The tests were made to 
determine the effect of the hydrogen/peat ratio on product yields. 
Peat char gasification tests were successfully conducted with steam 
and hydrogen. Work continues on the analysis of data from the 
hydrogasification tests to establish the effects of time, pressure, and 
temperature on product composition. Work continued on the de- 
tailed PEATGAS Process design. (JSR) 


51694 (FE—2518-8) Hydrogasifier development for the Hydrane 
process. Second quarter report, June—August 1977. Combs, L.P.; 
Greene, M.I. (Rockwell International Corp., Canoga Park, CA 
(USA). Rocketdyne Div.). Jan 1978. Contract EF-77-C-01-2518. 74p. 
Dep. NTIS, PC A04/MF AOl1. 

This report describes work performed on a program to devel- 
op a single-stage, short-residence-time (SR) reactor for direct hydro- 
genation of coal. The program comprises both experimental and 
analytical tasks. Experiments involve two different hydrogasifier 
reactor systems. The first is a bench-scale apparatus with coal feed 
rates of 2 to 4 lb/hr. Results are reported for a subbituminous coal 
reacted with hydrogen at pressures up to 1500 psig, reactor tempera- 
tures ranging from 1500 to 1728°F, and residence times ranging from 
300 to 3500 msec. Overali carbon conversions varied between 18.6 
and 42.1%, and were quite comparable with conversion of lignite 
observed previously. The second reactor has a nominal coal feed 
rate of '/, ton/hr. Facility buildup and initial checkout experiments 
with subbituminous coal are described. Analytical efforts consists of 
two parts. One is a computerized numerical model of pulverized coal 
flow and reaction in an entrained-flow reactor. The other is a 
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computer model of a complete commercial coal gasification plant 
utilizing an SR hydrogasifier. The model comprises material and 
energy balances for all plant subsystems, and factored economic 
correlations for capital requirements and operating costs. Reactor 
operation will be optimized to minimize predicted cost of SNG. 
Progress in programming both models is described. 


51695 (FE—2565-9) Analysis of coal hydrogasification processes. 
Quarterly technical progress report, 1 September—30 November 1977. 
(Bechtel Corp., San Francisco, CA (USA)). Jan 1978. Contract EF- 
77-A-01-2565. 59p. Dep. NTIS, PC A04/MF AO1. 

Data from six recent Rocketdyne tests using subbituminous 
coal and four recent Rocketdyne tests using bituminous coal were 
entered into the computerized data base, data from 16 recent Cities 
Service tests using subbituminous coal and from 48 tests using lignite 
coal were entered into the computerized data base. Semiempirical 
correlations for predicting carbon conversion efficiency and carbon 
selectivity to methane and ethane were fitted to the Cities Service 
lignite and subbituminous data. Coal type did not appear to have any 
significant effect on carbon conversion or carbon selectivity. The 
correlation developed for predicting carbon conversion for the 
Cities Service subbituminous tests gave results that were in good 
agreement with the measured conversions for the recently complet- 
ed Rocketdyne subbituminous tests. Substantially higher carbon 
conversions were obtained in the Rocketdyne tests with bituminous 
coal than in the Cities Service and Rocketdyne tests with subbitu- 
minous coal at comparable operating conditions. The measured 
carbon conversions for recent Rocketdyne bituminous tests were 
from 10 to 15% lower than the measured conversions for the earlier 
Rocketdyne bituminous tests. Operating variable levels and size 
constraints were chosen for the design of a conceptual full-scale 
hydrogasification reactor. 


51696 (LA-UR—78-1402) Electrochemical engines for power 
generation and load-leveling at sites for underground coal conversion. 
Elliott, G.R.B.; Vanderborgh, N.E. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 8p. (CONF- 
780801—13). Dep. NTIS, PC A02/MF AO1. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

The integration of fuel generation by underground processing 
of coal with commercial consumption of the fuel at the mine site 
offers highly efficient utilization of energy. Commercial versions of 
Li/I, electrochemical engines to be used in one way of integration 
are postulated, described and evaluated on the basis of laboratory 
and theoretical studies. These engines are shown to be valuable for 
electric power generation and storage in connection with under- 
ground coal conversion (UCC) in arid land such as Northwestern 
New Mexico. Such engines, combined with UCC, could convert 
roughly 26 percent of the energy as pyrolysis hydrocarbons. The 
engines also provide load leveling so that peak power generators 
would be unnecessary. 


51697 (MERC/CR—78/4) Structural mechanics simulations as- 
sociated with underground coal gasification. Lin, Y.T.T. (West Vir- 
ginia Univ., Morgantown (USA)). Apr 1978. Contract EY-76-S-05- 
5088. 270p. Dep. NTIS, PC A12/MF AO1. 

Thesis. 

Analytical simulations of the structural and thermal responses 
associated with the Longwall Generator concept of underground 
coal gasification are described. The work includes characterization 
of the mechanical properties of coal and shale overburden at elevat- 
ed temperature, preliminary thermal and structural response model- 
ing, finite element model formulations, and master model analysis. 
The characterization of mechanical properties of coal and shale 
overburden includes thermotheological representation of Pittsburgh 
coal and shale overburden at elevated temperture and the swelling 
characteristics of bituminous coal. For the preliminary thermome- 
chanical modeling, dynamic thermal and stress response solutions are 
obtained for boundary value problems representing a radially ex- 
panding circular cavity and a line drive in the coal seam. Two 
dimensional static stress, displacement, and temperature fields are 
presented for cylindrically circular and elliptic cavities in a homoge- 
neous isotropic medium. Field stresses, displacements, and tempera- 
ture profiles for various structural model representations are ob- 
tained using finite element model formulations. The effects of layer- 
ing, coke/softened layered regimes, and roof collapse are investigat- 
ed. Subsidence and roof collapse resulting from in-situ gasification 
are computed employing elasto-plastic finite element formulations. 
The results are compared to empirical and classical results from 
conventional mining. Master model analyses by use of the canned 
NASTRAN program are conducted to provide a general simulation 
of the structural mechanisms in the vicinity of burn cavity and the 
gross strata movements. The results from the NASTRAN program 
are calibrated with a finite element computer program developed 
here. It is concluded that structural responses are important in the 
consideration of the UCG processes. 
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51698 (UCRL—52438) Interpretations of field hydraulic tests in 
explosion-fractured coal: Hoe Creek, site characterization to Experi- 
ment No. 1. Moody, M.M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 15 Mar 1978. Contract W-7405-ENG- 
48. 33p. Dep. NTIS, PC A03/MF AO1. 

In connection with in situ coal gasification, we have per- 
formed hydraulic testing at Hoe Creek. This report contains a 
synopsis of the hydraulic program and summaries of all hydraulic 
tests. The particular aspects of hydraulic testing in modestly perme- 
able coal seams that produce analytical difficulties are the effects of 
(1) installing several casings close together, which causes changes in 
the storage coefficient and perturbations of the flow regime; (2) 
using large well-casings relative to the low formation transmissivity, 
which causes prolonged well-bore storage effects; and (3) anisotropy 
due to fractures and explosive fracturing. The most successful meth- 
ods of testing in situ coal permeability have been long-time, draw- 
down tests and dual-well tests. Single-well slug tests provide a rapid 
measure of the vertical variation in hydraulic conductivity for a 
local region. The least successful method of testing has been short- 
term drawdown tests. Hydraulic tests show three major permeability 
regions surrounding the two explosion centers of Experiment No. 1: 
an inner core out to 10 feet with an average equivalent isotropic 
permeability of 10 darcys (D), an enhanced region of 10 to 50 ft with 
an average equivalent isotropic permeability of 1.5 D, a transition 
zone of 50 to 100 ft with an average equivalent isotropic permeabil- 
ity of 0.3 D. There is an areal anisotropy with maximum permeabil- 
ity in the E-W direction and minimum permeability in the N-S 
direction. An unpredicted low permeability ridge separated the two 
explosion centers. Results also suggest that the radial distribution of 
permeability enhancement vs distance from the shot area follows an 
inverse distance (1/r) power law, from the enhanced region through 
the transition zone in the eastern-quadrant shot interaction area, 
containing four of the five environmental monitoring wells. The 
reduction of permeability along the axis of minimum permeability 
appears to follow a (1/r)* decrease. 


51699 (DOE-tr—87) Market and economic analysis study on 
nuclear coal gasification. Status report at end of Concept Phase, 
August 1, 1975—November 30, 1976. (Gesellschaft fuer 
Hochtemperaturreaktor-Technik m.b.H., Bergisch Gladbach (Ger- 
many, F.R.); Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.)). Jul 1978. Translation of German report. 108p. Dep. NTIS, 
PC A06/MF AOI1. 

The present study has as its objective a determination, based 
on the state of technical knowledge attained in the concept phase of 
the PNP project, as to whether the potential usage and the economic 
prospects of nuclear coal gasification will justify the high develop- 
ment expenses which would be involved. Synthetic natural gas 
(SNG) was considered as the product of the nuclear coal gasifica- 
tion. The investigations on the potential usage of SNG concentrated 
on the heating market in the German Federal Republic, in considera- 
tion of the development expected to the year 2025. The gas produc- 
tion costs were determined for various nuclear gasification process- 
es, and these were compared with those of the Lurgi pressure 
gasification as an exampie of conventional process, as well as with 
the price of heat from natural gas and light heating oil. The econom- 
ic advantage in the operation of nuclear coal gasification was deter- 
mined relative to petroleum and natural gas, and the development 
expenses were compared. However, no comprehensive cost/benefit 
analysis could be made within the limitations of the given time 
frame. The potential usage and the heating costs of long-distance 
nuclear energy were investigated in a separate section. In this 
system, the nuclearly generated heat is captured by the endothermic 
chemical reaction of reforming of methane with steam to produce a 
synthesis gas (CO + Hp). The chemically bound energy of the 
synthesis gas, which is transported coal over large distances, is then 
reliberated by the reverse, exothermic chemical reaction of methani- 
zation, and used. The system can be operated in a closed or open 
mode. 


51700 Methods of fluidized production of coal in situ. Terry, 
R.C. (to In Situ Technolohy, Inc.). US Patent 4,089,372 . 16 May 
1978. Filed date 23 Nov 1976. 12p. 

A method of producing combustible gases, synthetic crude 
oils, coal chemicals and heat from coal in situ utilizes the combined 
teachings of in situ gasification, liquefaction and pyrolysis. 


51701 Electrofluid gasification of coal with nuclear energy. 
Pulsfer, A.H. Fuel Process. Technol; 1: No. 2, 117-131(Jan 1978). 
The energy required for gasifying coal with steam can be 
supplied by a h.t. nuclear reactor coupled to a fluidized bed gasifier 
either thermally or electrically via an electrofluid gasifier. A com- 
parison is made of the economics of supplying energy by these two 
alternatives which demonstrates that electrofluid gasification usin, 
h.t. nuclear reactor may in certain circumstances be pont Se 


attractive, while experiments in small scale electrofluid gasifiers 
indicates that the technology is feasible. Equipment, experimental 
work and results are reported. 
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51702 Prospects for the gasification and liquefaction of coal from 
the viewpoint of the coal industry. Peters, W. Erdoel Kohle; 30: No. 
12, 552-558(Dec 1977). (In German). 

This paper analyzes the world energy supply situation to 
conclude that demand for liquid and gaseous coal products will start 
developing in the 1990s and examines how coal will gradually 
replace oil and gas in various applications. The state of technology, 
research and development of processes of producing oil and gas 
from coal are discussed, and it is concluded that coal gasification 
should have priority. Considerable costs and comparative costs 
information is included, and the possibilities of coal meeting the 
future demand is assessed. 


51703 Coal gasification. Gaussens, P. Rev. Energ.; No. 296, 162- 
175(Aug 1977). 

According to a report by the European Communities Com- 
mission, a third of the Common Market's energy requirements in the 
year 2000 would be covered by gas products and it would not be 
possible to attain this proportion with natural gas only, whether of 
Community origin or imported. One possible solution would be to 
convert solid fuel into high Btu gas, or SNG. Describes the produc- 
tion of SNG from coal: first generation and American industrial 
products (Lurgi process). In the second generation, the principii 
problem to solve and the processes where research has made most 
progress towards the production of SNG from coal are described. 
Presents a diagram of the chief processes for coal gasification now at 
an advanced stage of research in the USA. The use of nuclear heat is 
discussed. A special case of underground gasification, in which the 
process occurs at shallow depths (200/300 metres) has virtually 
already been proven, but gives rise to certain drawbacks (gas — 
and water pollution). However, gasification at great depth could 
avoid these drawbacks and such schemes are being studied in the 
USA, in Belgium and in Fedral Germany. 


51704 Research in coal: economic analysis. Development in Aus- 
tralia and South Africa. New technologies of electricity generation. 
Hoffmann, F. Glueckauf; 113: No. 9, 479-484(May 1977). (In 
German). 

A summary is given of the conference papers on the econom- 
ic aspects of coal conversion, coal gasification and liquefaction in 
Australia and South Africa, as well as on coal and electric power 

eneration. Also, the general report of the Vice-Chairman of the 
CB, N. Siddall, is dealt with, which was the first lecture given 
during the Third International Coal Research Conference in Sydney. 


51705 Engineering, geological, hydrological, and environmental 
assessment of a 250 MMSCFD dry ash Lurgi coal gasification facility. 
Somerville, M.S. Energy Commun.; 3: No. 4, 317-342(1977). 

The proposed gasification plant will use 13 million tons of 
lignite and 17,000 acre feet of water per year, and will consume 6500 
tons oxygen per day. The study indicates the Federal limits on sulfur 
dioxide effluent will be met and the major effluent will be carbon 
dioxide. The majority of trace elements will be concentrated in the 
ash. The water table is likely to be depressed and some ground water 
pollution will occur. Cost of the North Dakota facility is about 314 
million dollars. Detailed analysis of the coal to be used is given. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 51676, 51678, 51700, 51702, 
51704, 53185 


51706 (BMI-X—684) Physical properties of Synthoil products. 
Final technical report. Droege, J.W.; Hassell, J.A.; Kleinschmidt, 
W.W.; Chauhan, S.P. (Battelle Columbus Labs., Ohio (USA)). 6 Jul 
1977. Contract EY-76-C-21-8009. 115p. Dep. NTIS, PC A06/MF 
AOl. 

Measurements of viscosity and electrical properties have been 
made for Synthoil product oils and preheater specimens at elevated 
temperatures and pressures. These properties were measured in a 
single apparatus designed for the purpose. Viscosities were measured 
by a modified falling-cylinder method. A known force was applied 
to move the bob axially while the rate of motion was measured, both 
by magnetic coupling across the pressure boundary. The bob was 
insulated from the autoclave and used as an electrode for electrical 
measurements. The product oils and preheater specimens showed the 
viscous properties of Bingham fluids. The yield stress was small 
compared to shear stress observed in the measurement and encoun- 
tered in pumping. Relationships were developed between the pres- 
sure and temperature coefficients of viscosity and between the 
viscosity and electrical resistivity. Both temperature and pressure 
coefficients of both viscosity and resistivity were found to be hi 
for high viscosities (low temperature) and low for low viscosities 
(high temperature). No substantial changes of properties with time 
were observed for product oils. At the higher temperatures required 
for preheater specimens, an increase in viscosity with time was 
observed for some, but not for all specimens. 
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51707 (CONF-780611—4) Coal hydropyrolysis permits product 
yield variation. Duncan, D.A.; Beeson, J.L.; Oberle, R.D. (Institute 
of Gas Technology, Chicago, IL (USA)). 1978. 39p. Inst. of Gas 
Tech., Chicago, IL. 

From AIChE symposium; Philadelphia, PA, USA (4 Jun 
1978). 

Short residence time pyrolysis of coal in the presence of 
hydrogen at moderate pressure (hydropyrolysis) generates an inter- 
esting slate of chemicals, intermediates, and petrochemical feed- 
stocks. IGT has been hydropyrolyzing North Dakota lignite in a 
DOE-sponsored project designed to maximize line constituents 
called “Riser Cracking of Coal.” The product yield spectrum in this 
work includes methane, ethane, phenol, naphthalene, and 
cresols. The effect of operating conditions on the distribution of 
products is discussed. Process flexibility is explored by way of some 
preliminary economics, and potential commercial applications are 
examined. 


51708 (CONF-780611—6) Process design and economic evalua- 
tion of a 100,000-BBL/day Synthoil plant. Salmon, R.; Edwards, 
M.S.; Ulrich, W.C. (Oak a National Lab., Tenn. (USA)). 1978. 
Contract W-7405-ENG-26. 28p. Dep. NTIS, PC A03/MF AO0Ol. 


From AIChE symposium; Philadelphia, PA, USA (4 Jun 
8). 
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A complete process design was prepared for a conceptual 
100,000-bbI/day roots Synthoil facility charging 50,000 tons/ 
day of Western Kentucky coal. The facility consisted of about 15 
process units including a 12,000-ton/day oxygen plant, an entrained- 
bed gasification plant, gas treating facilities, and a 2000-ton/day 
sulfur plant. The process design basis was established using experi- 
mental data obtained at Pittsburgh Energy Research Center on a 1/ 
2-ton/day bench/scale unit. Reactor —— pressure was 4000 
psig, and total hydrogen consumption was 556 million std. cu. ft./ 
day. Process flow dia material and energy balances, and 
equipment sizes were developed for all of the process units. The 
estimated overall capital investment for the facility was $1900 mil- 
lion based on 1976 dollars, of which $1670 million was depreciable 
capital. The cost of the coal mine was not included. Usi g the 
discounted cash flow procedure, the cost of the product oil was 
calculated and plotted as a function of the cost of coal and the 
annual after-tax rate of return on equity. This was done for four 
capital structures ranging from 100% equity to 95% debt, using an 
annual interest rate on debt of 9%. As an example of the results, the 
cost of the product oil was $22.60/bbl with a debt-equity ratio of 70/ 
30, a 12% annual after-tax rate of return on equity, and a coal cost of 
$20/ton. 


51709 (FE—2044-29) Partial liquefaction of coal by direct hy- 
drogenation. Quarterly progress report, October—December 1977. 
Oberg, C.L. (Rockwell International Corp., Canoga Park, CA 
(USA). Rocketdyne Div.). 12 Jan 1978. Contract EX-76-C-01-2044. 
21p. Dep. NTIS, PC A02/MF AOl1. 

Twenty reactor tests were made in the 1 THP unit were 
directed toward (1) evaluating the ability to use lower reactor 
mageeues by increasing the residence time, (2) evaluating reactor 
performance with very short residence times, and (3) reducing the 
reactor hydrogen requirements. A new injector was designed, built 
and tested which allows injection of the hydrogen at higher tem- 
peratures, thus reducing the required hydrogen flowrate. Successful 
operation was demonstrated with a hydrogen-to-coal flowrate ratio 
as low as 0.22, well below any reported previously. For a commer- 
cial plant, this result is very significant economically. A distillation 
analysis of the total liquid product from two tests shows a much 
larger proportion of light ends than in coal derived liquids from 
other processes, also a significant result. 


51710 (FE—2260-21) H-Coal Pilot Plant. Phase II construction 
and Phase III operation. Monthly report, May 1978. (Ashland Syn- 
thetic Fuels, Inc., Ky. (USA)). 20 Jun 1978. Contract EX-76-C-01- 
2260. 153p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

All ASFI construction subcontractors report acceptable pro- 
gress. Sections 100, 200 and 400 are at 45.4% completion. ASFI 
—— the Section 500 civil account will be 80% complete and that 

tion 600 foundations will be completed in June. The bid evalua- 
tion for the I-64 interplant pipeline tunnel and design and specifica- 
tions for interplant piping are complete. Kentucky Power's efforts to 
rovide permanent electricity for the Pilot Plant are effecting satis- 
actory progress despite the necessity of relocating the meter station. 
Additional costs to ASFI's Contract 2260 will be about $250,000. 
The H-Coal air permit should be released by Kentucky for public 
notice in June. The Kentucky Department of Health has approved 
10 of 18 radioactive source locations; the remainder are under 
evaluation. Computer programs to be used to determine Pilot Plant 
operating conditions have been completed. Studies are continuing to 
determine the analytical support requirements. All training tasks are 
proceeding on schedule. 
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51711 (FE—2260-22) H-Coal Pilot Plant, Phase II Construction 
and Phase III Operation, Monthly report, June 1978. Report No. 22. 
(Ashland Synthetic Fuels, Inc., Ky. (USA)). 20 Jul 1978. Contract 
EX-76-C-01-2260. 143p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

Construction of the H-coal pilot plant was 68% complete in 
June, 1978. Various construction, engineering, technical and oper- 
ations details are presented related to the present status and plans for 
operation are given, including extensive financial data. (LTN) 


51712 (FE—2306-18) Research and development of an advanced 
process for the conversion of coal to synthetic gasoline and other 
distillate fuels. Quarterly technical progress report No. 6, August— 
October 1977. Schneider, A.; Hollstein, E.J.; Janoski, E.J.; Talbot, 
A.F. (Suntech, Inc., Marcus Hook, Pa. (USA). Research and Engi- 
neering Div.). Dec 1977. Contract EX-76-C-01-2306. 29p. (ARD— 
2883). Dep. NTIS, PC A03/MF AOI1. 

Thirteen reactions were carried our in our one-liter reactor: 
six were carried out to generate dimethyltetralins from dimethyl- 
naphthalenes for use as a special solvent; four were carried out to 
generate solvent from anthracene oil; one reaction was carried out 
with the dimethyltetralin solvent at 425°C; and the final two reac- 
tions were used to examine the activity of our powdered catalyst. 
The results from these reactions indicate that: Demethylation of 
dimethyltetralins occurs at 425°C and limits its use as a solvent for 
the hydroliquefaction of coal. (Dimethyitetralins might be used as a 
solvent at a reaction temperature of <400°C where demethylation 
may not be a problem); reproducibility of the experiments is excel- 
lent; and the powdered 150 to 270 mesh version of our catalyst 
appears to be more active (as gauged by hydrogen absorption) than 
our 8 to 20 mesh version (about 20 wt% more hydrogen is ab- 
sorbed). We continued the examination of the effect of treatment of 
coal hydroliquefaction products with hydrogen chloride and n- 
hexane. The results indicate that: Nitrogen contents of raffinates are 
reduced from about 0.62 wt% (calculated) to <0.01 wt% and to 
meet our contract goal. The available data indicate that the HCl- 
hexane treatment removes both basic and non-basic nitrogenous 
material. The ratio of basic to total nitrogen in the products of our 
coal hydroliquefactions is generally approximately < or = 2:3. 
Treatment by both HC! and hexane is required to produce these 
results. Treatment of the hydroliquefaction product which was fil- 
tered but not distilled with 100 volume % hexane alone only reduces 
the nitrogen level to 0.49 wt% and it appears that this treatment does 
not precipitate either basic or non-basic nitrogenous material prefer- 
entially. 


51713 (FE—2321-25) Catalyst development program for 
hydrodesulfurization and liquefaction of coal to produce clean boiler 
fuels. Quarterly report, September 1977—November 1977. Berry, 
D.A.; Hillenbrand, L.J.; Grotta, H.M.; Stewart, D.H.; Alcorn, W.R.; 
Elliott, G.E. (Battelle Columbus Labs., Ohio (USA)). Feb 1978. 
Contract EX-76-C-01-2321. 53p. Dep. NTIS, PC A04/MF AOIl. 

Twenty-five catalyst screening runs have been completed for 
a total of 61. Eighteen new catalysts were evaluated, including: 7 
NiMo/alumina extrudates with varied pore structure, 5 NiW/alumi- 
na extrudates with varied metals content and pore structure, 5 
variations on HT-500 NiMo with differences in Mo level and prepa- 
ration technique, and 1 CoMo extrudate from a lot used in H-Coal 
pilot plant tests. All the runs were carried out with tetralin as the 
coal solvent, and operating conditions and procedures were the same 
as those described in earlier reports. GC analyses are now routinely 
made on both the distillate obtained during the product workup and 
the hydrocarbon layer in the high-pressure separator. The ratio of 
decalin/naphthalene in the two liquids is a consistent measure of the 
state of hydrogenation of the solvent. GC analysis of the effluent gas 
stream has been discontinued because it did not reflect differences 
among catalysts. Data are complete for all coal tar vehicle run and 
23 tetralin runs. Results show an internal consistency which supports 
the finding of differences among catalysts. Three duplicate runs 
illustrate good reproducibility of the several variables which meas- 
ure catalyst activity. There is a strong indication that, with minor 
exceptions, all measures of catalytic activity tend to correlate with 
each other: S and N removal, yield of “oil,” hydrogen addition to 
the coal, and solvent hydrogenation. NiW catalysts appear to be less 
active than NiMo by each measure of activity. CoMo catalysts are 
closer to NiMo except that they bring about less solvent hydrogena- 
tion than NiMo. 


51714 (FE—2588-7) Study of ebullated bed fluid dynamics for 
H-Coal. Quarterly progress report No. 2, December 1, 1977—Febru- 
ary 28, 1978. Vasalos, I.A.; Bild, E.M.; Evans, T.D.; Tatterson, D.F.; 
Vander Klay, A.P. (Amoco Oil Co., Naperville, IL (USA). Research 
and Development Dept.). Mar 1978. Contract EF-77-C-01-2588. 16p. 
Dep. NTIS, PC A02/MF AO1. 

The H-Coal ebullated bed reactor contains at least four dis- 
c te components: gas, liquid, catalyst, and unconverted coal and 
ash. Because of the complexity created by these four components, it 
is desirable to understand the fluid dynamics of the system. The 
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objective of this program is to establish the dependence of the 
ebullated bed fluid dynamics on process parameters. This will permit 
improved control of the ebullated bed reactor. Progress has been 
made in the study undertaken for defining the hydrodynamic pro 

ties of gas/liquid/solid systems as related to the H-Coal process. 
literature search was completed, and a report will be issued shortly. 
Design and construction of the fluid dynamics unit proceeded as 
planned. Unit completion is scheduled for May 1, 1978. 


51715 Catalytic process for liquefying coal. Hildebrand, R.E.; 
Paraskos, J.A.; Taylor, H. Jr. (to Gulf Research and Development 
Co.). US Patent 4,083,769. 11 Apr 1978. Filed date 30 Nov 1976. 
10p. 


A process is claimed for liquefying coal employing in series a 


low temperature preheated zone, a higher temperature noncatalytic 
hydrocracking zone and a catalytic hydrogenation zone. 


51716 Filtering raw coal extracts using diatomaceous earth as 
filtration aid. Ferster, M. Koks, Smola, Gaz; 22: No. 11, 299-302(Nov 
1977). (In Polish). 

Present trends in research on the use of diatomaceous earth as 
a filtration aid for raw coal extracts are reported, and the results of 
tests of celite 550 are presented 


51717 Fischer-Tropsch progress 
Dry, M.E. Inf. Chim.; 133- 139(Mar (Mar 1977). ( (in French). 

Article discusses the present position regarding the possibili- 
ties of the Fischer-Tropsch synthesis, the only proven method of 
producing hydrocarbons from coal on a big scale. Details the 
conditions of synthesis, nature of catalysts employed and their im- 
portance in fixing the composition of the products obtained (fixed 
bed and fluidized bed catalysts). The reaction kinetics of the process 
are discussed and the production high Btu gas is considered. 


and outlook. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 51700 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 51728, 51729, 51805 


51718 Use and regeneration of activated carbon in the treatment 
of residual and drinking waters. Jelly, M. Inf. Chim.; No. 166, 157- 
158, 161-168, 171(May 1977). (In French). 

Paper discusses activated carbon, its manufacture, physical 
structure (porosity); chemical composition (carbon and carboxyl 
radicals); and its adsorption capacity. Considers the application of 
activated carbon to water treatment by detailing the preliminary 
studies needed before installation of a treatment plant; the use of 
fixed and fluidized beds; and the regeneration of activated carbon by 
thermal reactivation. 


51719 Problems of obtaining electrode pitches suitable for the 
manufacture of improved products from coals. Bogucki, J. Koks, 
Smola, Gaz; 22: No. 4, 96-100(Apr 1977). 

The quality of electrode pitches and present work on new 
methods of pitch production are discussed. 


51720 Genesis of germanium mineralization and rational methods 
for burning germanium-bearing coals. Ratynskii, V.M. Solid Fuel 
Chem. (USSR) (Engl. Transl.); 11: No. 2, 26-33(Mar 1977). 

The regions where germanium-bearing coal may be found are 
described. Information is given on the removal of a germanium-rich 
concentrate from power fuels. Comparison of methods of burnin 
power fuels in industrial boilers howe that coals with a hig 
germanium content should be burnt in layer and layer-burner firing 
systems. 


51721 Standard method of sieve analysis of crushed bituminous 
coal, Annu. Book ASTM Stand.; No. 26, 206-207(1977). 

Designation: D—311-30. 

A sieve method of analysis for determining the particle size of 
crushed bituminous coal is described. The method is applicable to 
coal less than 1'/2 in. (38.1 mm) in size. Square-hole sieves of the 
following sizes are used: 3.35 mm, 4.75 mm, 6.7 mm, 9.5 mm, 13.2 
mm. 19.0 mm, and 26.5 mm. Detailed instructions are given for the 
— of the gross sample and preparation of the laboratory 
sample. 


51722 Development of heating panels constructed of polymer 
fiber carbon compounds. Morel, E.; Schiber, J. Paris; Cerchar (1977). 
49p. (In French). 

Report presents a survey of the electrical conductivity of 
panels made of plastics containing conducting particles and their 
influence on the conductivity/temperature relation. The work was 
done to obtain resistances with a positive temperature coefficient. 
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Object of the study is the construction of large heating panels 
capable of attaining several hundred watts/sq.m with safety. An 
experimental panel aromatic resin containing carbon fibres and 
PT FE powder has been constructed. 


51723 Characteristics of some active carbons as reagents for 
effluent purification. Kel'tsev, A.V. Coke Chem., USSR (Engl. 
Transl.); No. 8, 39-43(Aug 1976). 

Activated carbons adsorb phenol from water preferentially to 
pyridine; thus phenols are able to displace pyridine from the surface 
of the sorbent. By analogy, when treating effluents from coking 
plants, there was an insignificant desorption of the phenols from the 
activated carbon by the more strongly adsorbed components of the 
effluent. Four different carbons were investigated and their hierar- 
chy established. Points out that it is the micropores which are most 
important in removing phenols and pyridine bases, whereas the tars 
and oils are chiefly the concern of the macropores. 


PROPERTIES 


REFER ALSO TO CITATION(S) 51665, 51666, 51670, 51671, 
51697, 51705, 51720, 51767, 51792, 51803, 52078, 52383 


51724 (COO—4129-5) Measurement of the flow properties and 
capillary pressure relationships of certain coals pertaining to under- 
ground coal gasification. Final report, September 1976—November 
1977. Fulton, P.F.; Reznik, A.A. (Argonne National Lab., IL 
(USA)). Dec 1977. Contract EY-76-S-02-4129. 89p. Dep. NTIS, PC 
A05/MF A011. 

Various measurements relating to the Darcian flow of liquids 
and gases through coal have been performed on a relatively large 
number of samples of bituminous and sub-bituminous coals. The 
former comprises the Pricetown (Pittsburgh Seam) coal and the 
latter includes surface samples from the Hanna and Gillette, Wyo- 
ming coals and subsurface samples from the Hanna IV site. The 
measurements include absolute permeabilities to gas and porosities as 
functions of overburden pressure. Numerous relative permeabilities 
to gas as functions of water saturation were obtained for all coals at 
a simulated overburden pressure of about 200 psig. Each of the three 
coals display distinctive, characteristic curves. The rate of the in- 
crease of permeability to gas, the absolute permeability, the porosity, 
and the shrinkage are all inverse functions of rank. A much smaller 
number of effective and relative permeabilities to water as functions 
of water saturation were obtained for the Pricetown and Hanna 
coals. We were unable to initiate water flows in the Gillette Coals 
even though these exhibit the highest absolute permeabilities to gas. 
Twelve samples cored at about 350 feet at the Hanna IV site were 
also tested. Six effective and relative permeabilities to gas curves 
were obtained as functions of water saturation at a simulated over- 
burden pressure of 350 psig. Porosity measurements were made by 
water saturation at atmospheric pressure and by isothermal expan- 
sion of helium at varying confining pressures. The various dynamic 
measurements were also identified according to their structural 
orientation. The overall results provide necessary input data for the 
varius in-situ gasification models being developed through the De- 
partment of Energy. 


51725 (FE—2030-TR7) Porosity of coals and coal products. 
Mahajan, O.P.; Walker, P.L. Jr. (Pennsylvania State Univ., Universi- 
ty Park (USA). Coal Research Section). Mar 1978. Contract EX-76- 
C-01-2030. 60p. Dep. NTIS, PC A04/MF AO1. 

Different experimental approaches for characterizing porosity 
of coals and coal products have been described. Results of densities, 
surface areas and pore volume distributions for coals of different 
rank and the manner in which they change upon heat treatment have 
been discussed. True density, that is the density of the solid phase of 
coals, as measured by the displacement of helium, is rank dependent. 
It shows a shallow minimum at about 81% carbon and rises sharply 
as 90% carbon is approached. Particle densities of coals, as measured 
by the volume of mercury displaced, show the same kind of rank 
dependence as do the corresponding helium densities. It has been 
concluded that adsorption of N2 at 77°K measures the area of 
transitional and macropores, whereas CO, adsorption at 298°K 
measures essentially the total surface area of coals. Both Ne and CO, 
areas show a dependence on coal rank. Surface areas of coals 
determined from water adsorption isotherms are invariably lower 
than the corresponding CO: areas. 


51726 Effect of the permitted operation temperature excess on 
the corrosion of the 15HM< steel in the presence of coal combustion 
products. Ciagwa, J.; Kruczalak, H. Energetyka; 32: No. 4, 154- 
159(Apr 1978). (In Polish). 

The dependence of the corrosion rate of the 15HM steel on 
the temperature in different corrosive surroundings has been present- 
ed on Arrhenius diagrams. Presented are examination results of 
structural changes and of changes in element distribution in the 
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microzone to which the scale and the adjacent metallic layer belong. 
Presented also is the feature of the scale developed during exposure 
of the steel samples to different temperatures and corrosive sur- 
roundings. 


51727 Nature of coking coals. Jasienko, S. (Tech Univ of Wro- 
claw, Pol). Fuel; 57: No. 3, 131-146(Mar 1978). 

A review of the properties and the structure of coals occupy- 
ing the middle position in the coalification scale that show the best 
coking properties--gas coals, gas-coking coals, ortho, meta and semi- 
coking coals--with particular regard to their behavior on heat treat- 
ment is presented. Problems of coking coals as components of blends 
in the production of metallurgical coke, as component and binding 
agent in the process of obtaining metallurgical formed-cokes, and the 
utilization of coking coals and their extracts as raw materials in the 
electrode industry, are discussed. The classification of coking coals 
and questions still to be solved concerning the origin, properties, 
structure and rational utilizaticn of coking coals, are commented on. 
109 refs. 


51728 Assessment techniques for graphite electrodes. Lakin, J.R. 
(Br Steel Corp, Moorgate, South Yorkshire, Engl). Fuel; 57: No. 3, 
151-154(Mar 1978). 

The consumption of graphite electrodes in electric arc fur- 
naces represents a significant proportion of the cost of steelmaking. 
Mechanical strength and electrical resistivity have been found to be 
related to consumption and extensive monitoring of these properties 
has been undertaken. Laboratory investigations of electrode proper- 
ties have been made using techniques well established in the fields of 
refractories and concrete technology. These include the determina- 
tion of pore-size distribution, thermal shock resistance and ultrasonic 
pulse-transmission velocity. The results obtained are discussed in 
relation to the basic objectives of achieving minimum electrode 
consumption. 


51729 Some techniques for the characterization of cokes and 
graphites. Rumsey, J.C.V.; Pitt, G.J. (Natl Coal Board, Coal Res 
Establ, Cheltenham, Gloucestershire, Engl). Fuel; 57: No. 3, 155- 
161(Mar 1978). 

Methods used at the Coal Research Establishment of the UK 
NCB for characterizing the structure and physical properties of 
cokes and graphites are briefly reviewed. These include the use of X- 
ray diffraction and optical microscopy, and the measurement of a 
range of mechanical, thermal and electrical properties. Some rela- 
tions between the structural parameters of graphites and their physi- 
cal properties are discussed. 9 refs. 


51730 Rheological investigation of coal-tar pitch during its trans- 
formation to mesophase. Collett, G.W.; Rand, B. (Univ of Sheffield, 
Engl). Fuel; 57: No. 3, 162-170(Mar 1978). 

Rhelolgical characteristics of two coal-tar pitches, during 
their transformation to mesophase, have been followed by rotational 
viscometry. In certain instances samples were also taken, enabling 
the mesophase microstructure to be correlated with the flow behav- 
ior. Flow curves established that the pitches are Newtonian liquids 
at low temperatures, but non-Newtonian character appears at tem- 
peratures above 380°C. Scanning the viscosity-temperature curve of 
a binder pitch showed that the viscosity began to change, as a result 
of polymerization processes, at about 240°C. In both pitches the 
apparent viscosity, at all rates of shear, increased very rapidly at 
temperatures above 420°C. 17 refs. 


51731 Effect of carbonate minerals on volatile matter of coals. 
Choudhury, S.S.; Ganguly, P.C. (Cent Fuel Res Inst, Dhanbad, 
Bihar, India). Fuel; 57: No. 3, 175-178(Mar 1978). 

Volatile matter is an important parameter for assessing coal 
quality. Its correct estimation is also essential as it can help in 
correlating many other properties of coal, i.e., rank, calorific value, 
total carbon and hydrogen, coke yield, petrographic composition, 
etc. Coals high in carbonate minerals show abnormally high VM on 
dmmf basis. This abnormality has been shown to be due to the 
presence of iron carbonate. Effects of the presence of different 
carbonate minerals on VM have been estimated, and a formula is 
advanced for estimating VM. 2 refs. ¥ 


51732 Comparative characteristics of vitrinites of carboniferous 
coals of the Ukraine and Jurassic coals of Siberia. Lapo, A.V. (All- 
Union Geol Res Inst, Leningrad, USSR). Fuel; 57: No. 3, 179- 
183(Mar 1978). 

Attempts were made to establish the pecularities of composi- 
tion of vitrinites. The investigation of vitrinites of various ages was 
carried out using phyteral analysis and detailed separation of coal. 
Jurassic vitrinites appeared to be more diverse both in phyteral 
composition and chemical properties. It was concluded that the 
majority of Jurassic vitrinites and their chemical characteristics are 
governed by the influence of the initial plant material and conditions 
of its accumulation. 34 refs. 
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51733 Long-term strength of rock. Singh, D.P. Colliery Guardi- 
an; 225: No. 11, 861-866(Nov 1977). 

Long-term strength of rock is defined and various methods 
for its determination are described. They have been broadly classi- 
fied into direct and indirect methods. Direct methods are difficult 
and time consuming whereas indirect methods are easy and quick. 
Most of the indirect methods given are based on the theory of 
microfracturing during brittle fracture of rock at low temperature 
and pressure. 28 references. 


51734 Coal testing facility has new name. West. Miner; 50: No. 
10, 38(Oct 1977). 

Great West Steel Industries Ltd. has sold the US engineering 
operation of Birtley Engineering to Sverdrup and Parcel and Asso- 
ciates, Inc., a US corporation. GWS has maintained its coal testing 
facility in Calgary, which is to be known as “Birtley Coal and 
Minerals Testing, Division of Great West Steel Industries Ltd.” This 
independent testing laboratory will provide services of core analysis, 
bulk washability, and pilot plant washing to the coal industry. 


51735 Facts concerning inertinite in coal mined in the Ostrava 
Karvina basin and their importance for coking. Holubar, V.; Havlova, 
A. Hutn. Listy; 32: No. 9, 611-616(Sep 1977). (In Czech). 

Petrogenic analysis of the coal types mined in the Ostrava 
Karvina basin of the Upper-Silesia hard coal area is described in 
detail. Main attention is given to the growing mining of the inertinite 
coals. Important facts are given on the petrogenic properties of the 
inertinite. Changes in coking properties of the inertinite coals and of 
the blast furnace coke produced thereof are explained above all by 
the Cryptocollinite content in the inertinite which is established by 
the standard analytical method. This problem should be given most 
attention as the cryptocollinite is a vitrinite whose contents in the 
inertinite amount to as much as 50%. 


51736 Physicochemical properties of pitch and resin binders. 
Swierkot, D. Koks, Smola, Gaz; 22: No. 4, 100-103(Apr 1977). 

A method of modifying a binder using synthetic resins is 
presented. The results are reported of tests on cokes obtained by the 
coking of binders, special emphasis being paid to the effect of 
composition on structural properties during the individual stages of 
heat treatment. 


51737 Bitumoids of the vitrains of the metamorphic series of 
coals of the Donets basin. Polovnikova, I.A. Solid Fuel Chem. 
(USSR) (Engl. Transl.); 11: No. 2, 34-39(Mar 1977). 

The aromaticity of the bitumoids of Type A vitrain in brown 
coals and long flame gas coals up to and including lean coals is 
greater than that of the bitumoids of Type B vitrain in coals of other 
ranks up to and including coking coals. In higher rank coals, 
bitumoids in both types of vitrain show increasing enrichment in 
CH, CH2 and CH3 groups, and as compared with a lower aromatic 
content and the presence of carboxylic groups. Changes in the 
quantity of bitumoids in Type B vitrain show two peaks: in the gas 
coals and in coking coals. These changes are associated with changes 
in the oil yield, benzenes, asphaltenes, and the carbon/hydrogen 
ratio. 


51738 Mechanism of the absorption of surface-active agents on 
coals. Basenkova, V.L.; Zubkova, Yu.N. Solid Fuel Chem. (USSR) 
(Engl. Transl.); 11: No. 2, 123-125(Mar 1977). 

The absorption of surfactants of coals of various ranks was 
studied. The effect of treating the coal with hydrochloric and nitrous 
acids is reported, and brief notes are given on the orientation of the 
surfactant molecules on the coal surface. 


51739 Chromatographic analysis of extracts and of the pyrolysis 
products of central Asian hard coal. Urmet, E.A. Solid Fuel Chem. 
(USSR) (Engl. Transl.); 11: No. 2, 72-76(Mar 1977). 

The group composition of methanol-benzene and ester ex- 
tracts and pyrolysis products of Central Asian coal were determined. 
The hydrocarbon content fluctuates between 24 and 40%. The 
aliphatic hydrocarbons found included N- and iso-paraffins, isopren- 
oidal structures and traces of olefins. Bi- and tri-cyclical hydrocar- 
bons were also found. 


51740 NMR study of the adsorption of water by coal. Alekseev, 
A.D. Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 2, 85-87(Mar 
1977). 

The interaction energy of absorbed water in anthracite is 3 to 
4 times higher than in other coals. An adsorbed molecule of water is 
deformed over an inter-proton distance of up to 1.59 A in anthra- 
cites. Water adsorption and transfer by diffusion processes in coal 
are dependent on the aliphatic carbon content, which diminishes 
from 0.25 to 0.02 for coals with volatile matter contents of 15 to 20% 
down to 5%. 


51741 Adsorption of hexy! alcohol and caproic acid on the micro- 
components of oxidized fat coal. Butuzova, L.F.; Kucher, R.V. Solid 
Fuel Chem. (USSR) (Engl. Transl.); 11: No. 2, 107-113(Mar 1977). 
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Donbass fat coal is used to show that sequential change in the 
oxygen-containing group content during oxidation at 150 C forms 
part of the general macroscopic series of changes involved in the 
oxidation of hydrocarbons by atmospheric oxygen. The absorptive 
capacity of coal in regard to surfactants depends on the petrographic 
composition and the degree of oxidation. Change of absorptive 
capacity during oxidation is related strictly to any change in the 
content of active, oxygen-containing groups on the coal surface. 


51742 Effects of stress and movement on temperature dynamics 
in the solid coal. El’chanov, E.A. Ugol; 52: No. 2, 15-16(Feb 1977). 
(In Russian). 

Measurements of temperature changes with change of pres- 
sure have been made on blocks of coal in the laboratory. This 
method of evaluating rock stress is thought to have a potential 
application underground particularly as temperature measurement is 
comparatively simple. 


51743 Laws of gas formation and of change in the isotopic 
composition of the carbon of the vitrinite components of Donets coals. 
Rogozina, E.A. Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 1, 
73-77(Jan 1977). . 

The isotopic composition of the carbon of the vitrinite com- 
ponents of Donets coals has been investigated, and the laws by 
which it changes have been compared with the intensity of the 
generation of methane and carbon dioxide. It has been observed that 
a change of the isotopic composition of the carbon of coals is 
concentrated in the stages of intensive gas-formation. Calculations 
have been made of the material balance of the change in the isotopic 
composition of the carbon in coals and the volatile carbon-contain- 
ing coalification products. 


51744 Strength index for blast-furnace coke with particular con- 
sideration of the size analysis. Szurman, E. Stahl! Eisen; 97: No. 1, 1- 
6(1977). (In German). 

New tests for blast-furnace coke which have been suggested 
in France, Japan, Britain and Poland, and the DIN strength test, are 
discussed. A new method of characterizing the mechanical strength 
of metallurgical coke is proposed. 


51745 Standard specification for classification of coals by rank. 
Annu. Book ASTM Stand.; No. 26, 214-218(1977). 

ANSI/ASTM-D—388-77. 

The classification of coals by rank based on the degree of 
metamorphism, or progressive alteration, in the natural series from 
lignite to anthracite is described in this specification. The classifica- 
tion is according to fixed carbon and calorific value (expressed in 
Btu/Ib) calculated to the mineral free basis. Data for fixed carbon, 
calorific value, and agglomerating character are tabulated for var- 
ious types of coal. 


51746 Standard method of sieve analysis of coal. Annu. Book 
ASTM Stand.; No. 26, 227-228(1977). 

Designation: D—410-38. 

A sieve method of analysis for determination of particle size 
of all coal, except anthracite, powdered coal as used in boiler plants, 
and crushed coal as charged into coke ovens is described. Round- 
hole screens varying in size from °/s in. (9.5 mm) to 8 in. (203 mm) 
and wire-cloth sieves No. 200 (75 um) to No. 4 (4.75 mm) are used 
for the analysis. Details are included for collecting of the gross 
sample, weighing the gross sample, reduction of the gross sample, 
and drying the sample prior to sieve analysis. 


51747 Standard method for designating the size of coal from its 
sieve analysis. Annu. Book ASTM Stand.; No. 26, 229-230(1977). 

Designation: D—431-44. 

A method of sieve analysis for determination of particle size 
in a natural range of sizes as produced by mining, handling, crushing, 
screening, etc. is described. Round-hole screens ranging in size from 
3/8 in. (9.5 mm) to 8 in. (203 mm) and wire-cloth sieves with square 
openings ranging in size from 75 ym to 4.75 mm are used for the 
analysis. 


51748 Standard test method for free-swelling index of coal. Annu. 
Book ASTM Stand.; No. 26, 244-250(1977). 

ANSI/ASTM-D—720-67. 

Apparatus and method are described for obtaining informa- 
tion regarding the free-swelling properties of coal. The coal sample 
is loaded into a cold crucible, covered, and heated for a predeter- 
mined length of time to a temperature of 850 +- 5°C. The coke 
button is inspected either mechanically or electrically and compared 
with standard profiles to determine the swelling. 


51749 Standard test method for expansion or contraction of coal 
by the sole-heated oven. Annu. Book ASTM Stand.; No. 26, 287- 
292(1977). 

ANSI/ASTM-D—2014-71. 

Apparatus and method are described for obtaining informa- 
tion on the expansion or contraction of coal or coal blends during 
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carbonization under specified conditions on large-scale laboratory 
test. A coal sample of known thickness of about 4 in. is heated from 
the bottom cones while a pressure ong aye to 2.20 psi is 
applied at the top surface through a piston. The observation of the 

nal position of the piston at the end of the test yields a measure of 
the expansion or contraction of the coal block. 


51750 Standard methods for collection of a gross sample of coal. 
Annu. Book ASTM Stand.; No. 26, 301-317(1977). 

ANSI/ASTM-D—2234-76. 

Procedures are described for collection of gross samples of 
coal under various conditions of sampling. Both general and special 
procedures for coal by size and condition of preparation and by 
sampling characteristics are described. The general sampling proce- 
dures are intended to provide a precision of +-0.1 percent of the ash 
content 95 percent of the time. If other precision limits are required, 
the special sampling procedures that are described should be applied. 


51751 Standard test method for forms of sulfur in coal. Annu. 
Book ASTM Stand.; No. 26, 322-326(1977). 

ANSI/ASTM-D—2492-77. 

A method is described for the three commonly recognized 
forms of sulfur in coal, sulfate sulfur, pyrite sulfur, and organic 
sulfur. The sulfate sulfur is determined by extracting a weighed 
sample of coal with dilute HCI followed by gravimetric determina- 
tion of the sulfate as BaSO,. Extraction of a weighed sample of coal 
with dilute HNO; followed by titrimetric or atomic absorption 
determination of the iron in the extract yields a measure of the 
pyritic sulfur. Total sulfur in a weighed coal sample is. determined 
according to ASTM Method 03177, and subtracting the sum of 
sulfate sulfur and pyritic sulfur from total sulfur yields a measure of 
the organic sulfur. 


51752 Standard test method for lightability of barbecue briquets. 
Annu. Book ASTM Stand.; No. 26, 334-337(1977). 

ANSI/ASTM-D—2677-71. 

An empirical method is described that determines the lighta- 
bility of pillow-shaped charcoal barbecue briquets, i.e., the length of 
time required to conduct heat from a glowing briquet placed on top 
of a stack of three similar briquets to the bottom of the stack. The 
time elapsing in minutes between the start of the test and the time 
when the temperature reaches the maximum increase rate or 300°C 
is recorded as the lightability time. 


51753 Standard definitions of terms used for megascopic descrip- 


tion of coal and coal beds and for microscopical description and 
analysis of coal. Annu. Book ASTM Stand.; No. 26, 346-349(1977). 

ANSI/ASTM-D—2796-77. 

Terms used to describe, mainly from megascopic observation, 
coal beds in the field, in hand specimens, and core or column 
samples are defined. Additional terms used in the microscopic analy- 
sis of coal by reflected light techniques are defined. The defined 
terms are attrital coal, banded coal, boghead coal, bone coal, litho- 
type, mineral parting, mineralized coal, nonbanded coal, vitrain, 
alginite, cutinite, exinite, dusinite, inertinite, maceral, macrinite, mi- 
crinite, resinite, sclerotinite, semifusinite, sporinite, and vitrinite. 


51754 Standard method of preparing coal samples for microscopi- 
cal analysis by reflected light. Annu. Book ASTM Stand.; No. 26, 350- 
354(1977). 

ANSI/ASTM-D—2797-72. 

A laboratory procedure is described for the preparation of 
granular samples of bituminous and anthracite coal samples for 
examination with a microscope using reflected light illumination. 
The representative coal sample is crushed to a specified particle size, 
air-dried, mixed with a binder, and formed into a briquet, which is 
then polished to a flat, scratch-free surface for examination. 


51755 Standard method for microscopical determination of the 
reflectance of the organic components in a polished specimen of coal. 
Annu. Book ASTM Stand.; No. 26, 355-358(1977). 

ANSI/ASTM-D—2798-72. 

A method is described for measuring the optical reflection of 
organic a of coal in a polished specimen prepared accord- 
ing to AS method D2792. After calibrating the reflectance 
optical system, the polished briquet of coal is placed on the micro- 
scope stage, and maximum reflectance measurements are taken at 
certain transect intervals of the briquet. The mean of the readings of 
maximum reflectance of a specified coal component is reported as 
percent reflectance in immersion oil. The quality of polish of the 
specimen can also be determined by measurement after repolish of 
by ee of measurements from two mounts of the same 
sample. : 


51756 Standard method for microscopical determination of 
volume percent of physical components of coal. Annu. Book ASTM 
Stand.; No. 26, 359-360(1977). 

ANSI/ASTM-D—2799-72. 
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Equipment and techniques for determining the physical com- 
position of coal samples in terms of volume percent of the organic 
components and of mineral matter are described. A representative 
oiebena sample is prepared as a briquet according to ASTM 
Method D2797, and the components are identified under a micro- 
scope according to their reflectance, other optical properties, and 
morphology. A statistically adequate number of points are observed, 
and the value for representative components are summed. The 
reporting should indicate whether the mineral matter is counted or 
calculated. 


51757 Standard test method for volatile matter in the analysis 
sample of coal and coke. Annu. Book ASTM Stand.; No. 26, 375- 
378(1977). 

ANSI/ASTM-D—3175-77. 

Volatile matter, exclusive of moisture vapor, in coal and coke 
was determined by establishing the loss in weight resulting from 
heating the sample under rigidly controlled, precalibrated condi- 
tions. The weight loss must be corrected for moisture content as 
determined by ASTM Method D3173. 


51758 Standard method of tumbler test for coke. Annu. Book 
ASTM Stand.; No. 26, 417-419(1977). 

ANSI/ASTM-D—3402-76. 

A procedure is described for obtaining a relative measure of 
the resistance of coke to degradation by impact and abrasion. The 
sample of dry coke of designated size is tumbled in a rotating drum 
at a specified number of revolutions. The stability factor and the 
hardness factor are determined by sieve analysis of the coke after 
treatment. 


51759 Standard specification for wire-cloth sieves for testing 
purposes. Annu. Book ASTM Stand.; No. 26, 420-421(1977). 

ANSI/ASTM-E—11-70. 

Specifications are set forth covering sieves in which a screen- 
ing medium of woven-wire cloth is mounted in a frame for use in 
precision testing in the determination of particle size of materials. 
Details are included for the wire-cloth sieves, frames, and labelling 
of the finished sieves as to size. Methods of checking and calibration 
sieves are included in the appendix. 


51760 Standard specification for perforated-plate sieves for test- 
ing purposes. Annu. Book ASTM Stand.; No. 26, 425-428(1977). 

ANSI/ASTM-E—323-70. 

Specifications are set forth for eee wig plates with either 
square or round holes mounted in a frame for use as a sieve for 
determination of particle size of materials. The plates, frames, and 
labelling of complete sieves are discussed in some detail. Information 
on checking the accuracy of a perforated sieve is included in the 
appendix. 


51761 Research on the adhesion of coals. Grabenhorst, U. VGB 
Kraftwerkstech.; 776-785(Dec 1976). (In German). 

The factors which affect the coefficient of adhesion in the 
sliding of a piece of coal on a slope were investigated. It was 
concluded that to reduce the tendency of coal to stick in silos, it is 
necessary to reduce the influence of capillary fines (by reducing the 
degree of compaction, eliminating fines, addition of sized coal to the 
run of mine); to reduce the moisture content (drying beforehand, 
using materials of low wettability); and to reduce the surface tension 
of the water. 


51762 Changes in coke properties in blast furnaces. Kojima, K. 
Tetsu To Hagane; 52: No. 5, 570-579(1976). (In Japanese). 

From dissections of quenched blast furnace contents the 
changes in coke properties (strength and particle form) were ob- 
served in the various zones of the lump and softening-melting 
regions. The mechanisms by which these changes occur are dis- 
cussed. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 51667, 51673, 51718, 53483, 53688 


51763 (ANL/CEN/FE—77-9) Dust removal from hot and com- 
pressed gas streams by fibrous- and granular-bed filters: a state of the 
art review. Saxena, S.C.; Swift, W.M. (Argonne National Lab., IL 
(USA)). May 1978. Contract W-31-109-ENG-38. 76p. Dep. NTIS, 
PC A05/MF AO1. 

Achieving acceptable filtration efficiency of gas-entrained 
solid particles has been an important industrial problem. A high dust 
collection efficiency is essential for many industrial operations either 
to avoid the possibility of a serious health hazard or to recover 
valuable solid materials which would otherwise be lost. There is 
renewed interest in using fibrous and fluidized-bed filters to remove 
dust from the hot combustion gases from a pressurized fluidized-bed 
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combustor. Such gases may be used to drive a turbine system for 
power generation. The literature available on the use of fixed-bed 
and fluidized-bed filters is reviewed to assess our present ability to 
design efficient and reliable filtration units for hot, compressed gases. 
The basic mechanisms for solids collection from gas streams are: 
gravity settling, direct interception, inertial impaction, Brownian 
diffusion, and thermal separation. The guiding principles of these 
mechanisms and the characteristic parameters which control the 
collection of particles are summarized. Calculation procedures are 
enumerated for estimating total or overall collection efficiency of a 
single filter unit (cylinder or sphere) and that of a filter consisting of 
an assembly of individual filter units. Most investigations were at 
room temperature and l-atm pressure, and the probable effect of 
these two variables (temperature and pressure) on the solids collec- 
tion efficiency has been analyzed theoretically. The use of fluidized 
beds in series and containing bed material which can be electrically 
charged appears to be promising for flue-gas cleaning. It is possible 
to develop an efficient filter that will match a oon a requirement 
for a given system. Much theoretical and experimental research and 
development work will be needed for successful understanding and 
operation of efficient filter systems. 


51764 (ANL/ECT—3(App.G)) Environmental control implica- 
tions of generating electric power from coal: 1977 technology status 
report. Appendix G. State-of-the-art review for simultaneous removal 
of nitrogen oxides and sulfur oxides from flue gas. Maxwell, J.D.; 
Faucett, H.L.; Burnett, T.A. (Tennessee Valley Authority, Muscle 
Shoals, AL (USA)). Dec 1977. Contract W-31-109-ENG-38. 228p. 
Dep. NTIS, PC Al1/MF A011. 

A state-of-the-art review of the processes currently being 
developed for the removal of nitrogen oxides (NO/sub x/) and sulfur 
oxides (SO/sub x/) from flue gases, and which may be applicable to 
coal-fired flue gas, was executed. A list of 21 promising flue gas 
treatment processes was assembled using information available 
during the first half of 1977. A detailed technical assessment of 18 of 
these NO/sub x/-SO/sub x/ removal processes resulted from com- 
munications with the process developers. Each detailed technical 
evaluation contained a process description and simplified block flow 
diagram, the history and status of development, the published eco- 
nomics, the raw material and utility requirements, the technical and 
environmental considerations, and the favorable and adverse charac- 
teristics for the process. The NO/sub x/-SO/sub x/ removal proc- 
esses were classified based on the type of NO/sub x/ removal 
employed. The most advanced types of FGT for NO/sub x/-SO/sub 
x/ removal are now dry selective catalytic reduction (SCR) and wet 
oxidation-absorption-reduction. However, all of the processes re- 
quire further development on larger scale tests and with coal-fired 
flue gas. Also, the economics included in this report are subject to 
revision as the processes are examined at larger facilities in the 
future. 


51765 (BNL—50708) Assessment of the solid waste impact of the 
National Energy Plan. Meier, P.; Rubin, E.; Le, T.; Stern, R.; 
Kaplan, E.; Barvenik, F.; Blumer, K. (Brookhaven National Lab., 
Upton, N.Y. (USA). National Center for Analysis of Energy Sys- 
tems). Feb 1978. Contract EY-76-C-02-0016. 65p. Dep. NTIS, PC 
A04/MF AO1. 

The only significant effect of the National Energy Plan 
(NEP) on solid waste management in electric utilities will be to shift 
the regional distribution of impacts. Nationally, NEP may result in 
an increase of ash by 1 percent, and a decrease in the scrubber sludge 
disposal area requirement by up to 10 percent. Using current tech- 
nology for fixation of scrubber sludge, ultimate disposal by landfill, 
and subsequent revegetation, utilities can provide environmentally 
acceptable methods of scrubber sludge disposal at a small fraction of 
the total cost of FGD system installation and operation. A signifi- 
cant fraction of coal using industries will use FGD systems that 
produce liquid effluents rather than sludge residuals, with discharge 
to municipal sewage systems or to water bodies. This will increase 
dissolved solids concentrations in the receiving waters, but at con- 
centrations that are not expected to be of environmental concern 
except in the arid regions of the west. Because of the significant cost 
of sludge transportation, industries that have inadequate land for on- 
site disposal may incur significant cost penalities for sludge disposal, 
in addition to facing opposition at the local level to the use of 
regional or municipal disposal facilities. In contrast to the utility 
sector, the question of whether solid waste management problems 
would pose a significant impediment to the industrial coal conver- 
sion goals of the NEP cannot be definitively assessed at the present 
time. The key environmental uncertainty is the fate of trace and 
heavy metals at industrial facilities using liquid scrubbing systems 
and subsequent liquid waste treatment processes, for which no 
adequate data currently exists. 


51766 (CONF-780438—2) Experiences in regenerating sulfated 
limestone from fluidized-bed combustors. Vogel, G.J.; Montagna, J.; 
Swift, W.; Jonke, A.A. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 9p. Dep. NTIS, PC A02/MF AOI1. 
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From Conference on fluidization; Cambridge, UK (1 Apr 
1978). 

The experiences at Argonne National Laboratory in develop- 
ing a process for regenerating the partially sulfated limestone prod- 
uct from a fluidized-bed combustion process are described. Studies 
of candidate processes and the further development of the reductive- 
decomposition process wherein CaSO, is converted to CaO in a 
fluidized bed at 1100°C are discussed. Reductive decomposition 
reaction rates are rapid—less than 10 minutes is required for effec- 
tive regeneration. A gas containing SO2 at concentrations near 10% 
is produced. Stones were cycled batchwise between the combustor 
and regenerator to demonstrate that reactivity of the stone can be 
sufficiently maintained and that attrition rate of particles in the fluid 
bed is low. Regeneration can significantly reduce the quantity of 
fresh stone required in the combustion step. 


51767 (LA—7630) Trace element characterization of coal wastes. 
Second annual progress report, October 1, 1976—September 30, 1977. 
Wewerka, E.M.; Williams, J.M.; Vanderborgh, N.E.; Harmon, 
A.W.; Wagner, P.; Wanek, P.L.; Olsen, J.D. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Jul 1978. Contract W-7405-ENG-36. i54p. 
(EPA—600/7-78-028a). Dep. NTIS, PC A08/MF AO1. 

Analyses of the trace elements and major minerals in bulk 
refuse and coal samples from the Illinois Basin were completed. This 
activity was followed by studies to elucidate the structural relation- 
ships and associations among the trace elements. Several series of 
weathering and leaching experiments were conducted to define the 
environmental behavior of the trace elements in the refuse and coal 
samples under various environmental conditions. These investiga- 
tions resulted in the identification of the trace elements of most 
environmental concern in typical Illinois Basin refuse and coal. 
Methods to control the trace element contamination of refuse and 
coal drainage are being investigated. These refuse materials are very 
complex. Some 55 elements have been identified in most of the 
refuse samples and undoubtedly there are more. The most abundant 
of these elements, iron, aluminum, and silicon, compose the struc- 
tures of the major mineral systems. A large number of elements 
generally considered to be environmentally sensitive are present in 
these refuse materials in significant quantities (>30 g/g). Included 
among these are fluorine, aluminum, manganese, iron, cobalt, nickel, 
copper, zinc, arsenic, and lead. Although the relative amounts of 
some of these components are seemingly small, the absolute quanti- 
ties available in a large or active waste dump could cause grave 
consequences in the surrounding environment if they were to be 
released and concentrated by natural processes. 


51768 Operation difficulties with hydraulic ash removal and 
methods for their elimination. Laczny, J.M. Energetyka; 32: No. 4, 
134-136(Apr 1978). (In Polish). 

The paper discusses the most important difficulties with hy- 
draulic ash removal and mentions practical methods for their elimi- 
nation. Attention is called to the fact that the difficulties are caused 
by design as well as by later operation errors. It is possible to 
eliminate some of the difficulties by the use of practical confirmed or 
just suggested solutions. 


51769 Trial plant may solve sulphur dioxide emission problems. 
Narraway, R. Processing; 24: No. 2, 53-55(Feb 1978). 

A demonstration plant, which removes sulfur dioxide from 
power station flue gas using the Davy Powergas/Wellman-Lord 
process and converts it to sulfur by the Allied Chemicals process, 
has been commissioned near Chicago. The system the plant uses is 
described. 


51770 Incinerator puts coal washery wastes to use. Indian Min. 
Eng. J.; 17: No. 1, 23-24(Jan 1978). 

Raw washery refuse is essentially coal-bearing shale, contain- 
ing about one-third of coal-like organic material spread through a 
clay base. Although the organic portion can burn, the refuse itself 
will not burn readily in conventional incinerators. However, the 
fluidized-bed combustor is specially designed to do this. A remark- 
able feature of this combustor is that it can burn coarse refuse 
containing up to 80% ash and slurries containing as much as 60% 
water. It is so efficient that when it is burning rejects, heat has 
actually to be removed by water or air cooling to keep the tempera- 
ture down and under control. On a commercial scale this heat could 
be used for drying coal and for generating steam and power. As the 
result of burning out the organic matter in this way, the shale is 
reduced by one-third in weight and converted into a light-colored 
fine aggregate that is more inert and resistant to weathering than is 
the raw shale. In this form the burnt shale would be cheaper and, 
from an environmental point of view, safer to dispose of. More 
important, the burnt rejects have potential value as construction 
material for roads and buildings. 


51771 Computerized slope stability analysis of refuse piles and 
impoundments by the simplified Bishop method. Sawyer, S.G.; 
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Mazzei, D.S.; Wu, K.K. Pittsburgh; Department of the Interior 
(1978). 87p. 

Title 30 Code of Federal Regulations, Part 77.214-216 con- 
cerning coal refuse piles and impoundments call for the engineered 
design and construction of these structures. An integral part of most 
of these designs is a slope stability analysis that often involves 
tedious calculations. With the use of a computer, these slope stability 
analyses can be performed relatively easily. This report presents the 
steps involved in computer-modeling and analyzing refuse piles and 
impoundments via the Simplified Bishop Method of Slices, a com- 
monly employed technique for circular arc failures. Two —— 
problems which use the computer program entitled SBM (Simplified 
Bishop Method) are given. A listing, description, and input cards for 
the SBM program are presented in the appendices. 3 refs. 


51772 Water treatment improvements at collieries. Water Waste 
Treat.; 20: No. 12, 44-45(Dec 1977). 

Details are given of the application of the MRDE deep cone 
thickener and the Autex automatic disperser for flocculants. There is 
also an account of the water treatment plant at Silverdale Colliery. 


51773 Use of industrial wastes in road construction. West. Miner; 
50: No. 11, 20-22(Nov 1977). 

A number of papers presented at the Roads and Transporta- 
tion Association of Canada annual conference at Vancouver in 
October 1977 are discussed. Aggregate usage in Canada in 1975 
totalled 291 million tonnes and solid wastes generated in 1970 
totalled 604 million tonnes of which 399 million tonnes were mining 
related. A table evaluating wastes and by-products for road con- 
struction is given. The Canadian Waste Materials Exchange to be 
formed by Fisheries and Environment Canada will foster the mutual 
exchange of information. 


51774 Purification of residual waters: a new approach. Benzaria, 
J. Inf. Chim.; 165-166(Feb 1977). (In French). 

Article presents a new concept regarding the purification of 
residual waters: place active carbon upstream from the biological 
processing (instead of the reverse, which is present practice). Dis- 
cusses the setting up of such a process using new equipment (the 
"“Tecflow”) which is laid out in two zones: the first carries the 
adsorbent in a fluidized bed, and the second, a fixed bed, floats on 
the fluidized bed. 


51775 Hydrogen sulphide removal from coke-oven gas. Brodo- 
vich, A.I.; Shteinberg, E.; Dolzhanskaya, Yu.B.; Sekirina, V.T. Coke 
Chem., USSR (Engl. Transl.); No. 8, 44-51(1976). 

The Ammonia, Vacuum-Carbonate, Perox, Stretford and Ta- 
kahax processes for hydrogen sulphide removal and the Claus proc- 
ess for sulphur recovery are reviewed. 


51776 Utilization of purified effluents in circulating water supply 
systems in coking plants. Sukholmlinov, B.P.; Vinarskii, N.S. Coke 
Chem., USSR (Engl. Transl.); No. 8, 66-68(1976). 

Experience in the commercial use of biologically purified 
coke oven waste liquor diluted with three times its volume of mains 
water in cooling circuits is described. The main effects were to 
inhibit scaling, eliminate pitting corrosion and reduce biological 
growth. There was some pollution from the cooling towers. 


51777 Purification of gases from blast furnaces and coking 
plants. Joffre, R. Paris; Cessid (1975). 59p. (In French). 

Report discusses blast furnace gas composition (chiefly dust) 
and coking plant gas composition (chiefly tar and coal by-products). 
Describes the purification of blast furnace gas (dry and wet): electro- 
filters and scrubbers, working principles, dimensioning, results ob- 
tained and outlays are covered. Describes the purification of coking 
plant gas: typical schema for gas treatment, electric de-tarring, 
description of operations, working problems, and economic data, are 
presented. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 51705, 51810, 53180, 53405, 
53417, 53473, 53494, 53517, 53728 


51778 (DOE/EV—0014) Requirements for environmental moni- 
toring, assessment, and controls for nonnuclear energy demonstration 
projects. Report to Congress, prepared in fulfillment of Public Law 95- 
39, Section 113. (Department of Energy, Washington, DC (USA)). 
May 1978. 41p. Dep. NTIS, PC A03/MF AOI. 

This report is submitted by the Department of Energy, in 
consultation with the Environmental Protection Agency, in fulfill- 
ment of Section 113 of the Energy Research and Development 
Administration Appropriation Authorization Act for FY 1977 (P.L. 
95-39), which mandates the submission of a report to the Congress 
on the environmental monitoring, assessment, and control efforts 
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related to environment, safety, and health required to successfully 
demonstrate any project subject to Sections 8(e) and (f) of the 
Federal Nonnuclear Energy Research and Development Act of 1974 
(P.L. 93-577). Two demonstration projects require a report: the High 
Btu Synthetic Pipeline Gas Demonstration Plant and the Low Btu 
Industrial Fuel Gas Demonstration Plant. To address the environ- 
ment, health, and safety issues related to these plants, it is necessary 
to identify, characterize, analyze, and assess the environmental im- 
pacts of the processes and incorporate and/or develop appropriate 
control and treatment systems. Socioeconomic, institutional, and 
aesthetic impacts and public concerns are considered with health and 
safety effects in determining environmental issues. Accomplishing 
these goals requires an environmental research and assessment pro- 
gram which is detailed. (LTN) 


51779 (MIT-EL—77-017) Generic study of strip mining impacts 
on groundwater resources. Hamilton, D.A.; Wilson, J.L. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Energy Lab.). Sep 1977. 
Contract EX-76-C-01-2295. 157p. Dep. NTIS, PC A08/MF AOl. 

This report evaluates the influence of strip mining features, 
commonly found in the Northern Great Plains Coal Region, on 
groundwater hydrology. The features examined are: reclaimed mine 
geometry, relative transmissivity between the reclaimed spoil and 
the surrounding unmined coal bed aquifer, anisotropy, the gravity 
sorted rubble layer, coal wedges left between trench cuts, and the 
position and size of an operational mine in the regional flow system. 
A finite element computer model was used to simulate the ground- 
water flow field from three frames of reference: a local plan view of 
the mine site (local hydrology), a cross sectional view of flow 
through the reclaimed mine interior (interior flow), and a cross 
sectional view of a regional flow system (regional hydrology). 
Regional location is found to be the most important factor in the 
influence of an operational mine on groundwater resources. Relative 
transmissivity is the most important factor in determining the influ- 
ence of a reclaimed mine. When present, the rubble layer dominates 
the flow pattern through the mine spoil. The coal wedges are 
apparently of little hydrologic consequence. Equidimensional mine 
shapes are preferred to elongated shapes because they induce the 
least amount of flow through the spoil per unit extracted coal. 


51780 (PB—276012) Assessment of the effects of coal movement 
on the highways in the Appalachian region. Final report. Lema, J.E.;. 
West, L.B.; Griffith, W.; Babcock, W. (Research Triangle Inst., 
Research Triangle Park, N.C. (USA); North Carolina State Univ., 
Raleigh (USA)). Nov 1977. 448p. NTIS PC A19/MF AO1. 

The study examines the Appalachian area road system and 
determines the number of tons of coal hauled by truck for eight coal 
producing states of Alabama, Tennessee, Virginia, West Virginia, 
Ohio, Maryland, Kentucky, and Pennsylvania during the 1974 year. 
Also estimated are the miles of roads impacted by coal haulage and 
the frequency (truck/day) of such haulage. Movement patterns as 
well as the coal truck characteristics are described. Estimates of 1980 
coal production under two sets of assumptions are made. A general- 
ized adequacy assessment is made of the impacted roads. Over 
14,300 miles were impacted. Some 6,880 miles were estimated to be 
inadequate to meet 1974 coal traffic volumes. An estimated $5-6 
billion would be needed to upgrade roads, replace bridges and 
provide adequate maintenance at 1980 production levels. State re- 
sources were considered inadequate to meet this need and several 
national programs options were explored. 


51781 Subsidence control project in the Belleville-Maryville area, 
Illinois. Paone, J.; Cox, R.H.; Allen, A.S. Min. Eng. (N.Y.); 30: No. 
2, 183(Feb 1978). 

This technical note briefly discusses the subsidence occur- 
rences and their investigation in the southwestern Illinois communi- 
ties of Belleville and Maryville which lie within the part of the 
Illinois coal basin where the Number 6 coalbed has been mined for 
more than a century. Subsurface investigations of the residential sites 
by diamond core drilling revealed two conditions that differ from 
those encountered at most sites of previous subsidence-control pro- 
jects. 3 refs. 


51782 Kata thermometry in relation to the specific cooling power 
of a mine environment. Young, P.A.; Potts, W.L.J.; Mandal, A.C. 
a of Leeds, Engl). J. Mine Vent. Soc. S. Afr.; 1: No. 31, 2-15(Jan 
1978). 

Kata Cooling Power (KCP) equations have been developed 
by least square methods from a total of 680 sets of measurements in 
an air-conditioned laboratory duct, and from 762 sets of measure- 
ments made in a U.K. coal mine. These equations are then related to 
D. Mitchell and A. Whillier’s Specific Cooling Power (SCP), in both 
graphical and algebraic form. The algebraic relationships can be 
modified into a form equivalent to that previously developed by J. 
deV. Lambrechts. Some differences have been found between the 
KCP equations derived from laboratory and underground measure- 
ments, and these may possibly be explained by the different turbu- 
lence levels in duct and roadway (at constant velocity) and by local 
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problems in making proper allowance for radiative heat flux under- 
ground. There is no “simple” conversion from KCP to SCP, but a 
unique relationship does exist, given a knowledge of the velocity. 15 
refs. 


51783 Standard calibration and maintenance procedures for wet 
test meters and coal mine respirable dust samplers. Tomb, T.F.; 
Treaftis, H.N. Pittsburgh; Department of the Interior (1978). 19p. 

The Federal Coal Mine Health and Safety Act of 1969 
specifies that the concentration of respirable coal mine dust shall be 
measured using an MRE sampling instrument or a suitable device. 
Title 30, Code of Federal Regulations, Part 70, specifies that the 
flow rate of the MRE instrument shall be 2.5 liters per minute and 
the flow rate of the other approved personal coal mine dust sampling 
devices shall be 2.0 liters per minute. This report presents the 
standard procedures used by the Mining Enforcement and Safety 
Administration for calibration of the MRE and currently approved 
personal samplers and associated equipment and maintenance proce- 
dures for the equipment. 2 refs. 


51784 Air pollution assessments of new fossil energy technol- 
ogies. Heitner, K.L. J. Air Pollut. Control Assoc.; 27: No. 12, 1173- 
1177(Dec 1977). 

Article presents an overview on air pollution assessments of 
new fossil energy technologies for baseload electric generating 
plants. Reviews the emissions performance standards applicable in 
the US to these plants, as well as predictions of likely future 
standards needed to protect the environment. The cost, emissions 
performance, and development status of the three major technology 
groups for coal fired baseload plants are reviewed. It is observed 
that only the baseline plant with advanced control technology can 
meet future standards without unreasonable increases in electrical 
generation costs. Furthermore, since advanced direct combustion 
technologies and fuel conversion technologies are in very early 
stages of development, only the baseline plant with advanced control 
technology will be available in the near term. 


51785 Reclamation in Nova Scotia. West. Miner; 50: No. 11, 
37(Nov 1977). 

Four old mine sites in New Waterford, Nova Scotia are being 
reclaimed in co-operation with three provincial government depart- 
ments and Cape Breton Development Corporation (Devco). 


51786 Will climatic changes occur in the next decades due to 
increasing combustion. Hampicke, U. Umschau; 77: No. 18, 599- 
606(1977). 

Doubling the atmospheric carbon dioxide content by burning 
fossil fuels and by vegetation destruction may lead to an increase in 
atmospheric temperature of 1.5 to 3°C. Permissible global warming 
seems to be 2°C at most, according to present knowledge from 
climatic history, of which 1°C should be reserved for warming 
mechanisms other than carbon dioxide. Hence anthropogenic rise of 
the atmospheric carbon dioxide content should not exceed 50% of 
the original level. Taking into account the carbon dioxide release 
from vegetation destruction and from noncommercial fuels, the total 
anthropogenic carbon dioxide production is higher than previously 
estimated. World ocean’s capacity to absorb carbon dioxide must be 
equally higher, thus providing a relatively ample margin for utilizing 
fossil fuels in the future even if climatic risks are carefully avoided. 


51787 Trace elements in coal. Swaine, D.J. (CSIRO, North 
Ryde, Australia). pp 107-116 of Trace substances in environmental 
(97) XI. Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

This paper summarises CSIRO studies on trace elements in 
Australian bituminous coals and their dispersal during coal usage. 
Information is given on the mode of occurrence and the contents of 
trace elements in coal as a background to understanding their 
dispersal during utilization. The results of CSIRO studies on trace 
elements in fly-ash and the association of trace elements with fly-ash 
are given. The fate of trace elements during combustion of pulver- 
ized coal and the ensuing environmental considerations are dis- 
cussed. 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 51735, 51817, 51827, 51865, 53493 


51788 (MERC/SP—78/1, pp 4-7) Methane content of coalbeds 
in Region III. Deul, M. (Pittsburgh Mining and Safety Research 
Center). Apr 1978. 


From Symposium on methane gas from coalbeds; Coraopolis, 
PA, USA (18 Jan 1978). 
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In Methane gas from coalbeds: development, production, and 
utilization. 

The deep bituminous coalbeds of Region III, with an estimat- 
ed 150 billion tons of coal, probably contain at least 30 trillion cubic 
feet of methane. Bureau of Mines research has demonstrated that it is 
possible to recover pipeline-quality gas from several bituminous 
coalbeds in Region III for less than $0.50 per thousand cubic feet. 
Ultimately, most of the gas can be recovered from the deepest 
coalbeds at costs that are well below the $3.25 to $4.50 per million 
Btu that LNG imported from Algeria will cost. More than 2 billion 
cubic feet of gas has already been drained from coalbeds in Region 
III in Bureau experiments and demonstrations; an additional 250 
million cubic feet have been drained by others using similar tech- 
niques. The 20 billion tons of anthracite in eastern Pennsylvania may 
contain an additional 4 to 6 trillion cubic feet of methane. However, 
preliminary tests indicate that commercial production is not now 
feasible from anthracite. 


51789 (MERC/SP—78/1, pp 127-131) Methane recovery and 
the Region III Office. Pontello, A.P. (Dept. of Energy, Philadel- 
phia). Apr 1978. 

From Symposium on methane gas from coalbeds; Coraopolis, 
PA, USA (18 Jan 1978). 

In Methane gas from coalbeds: development, production, and 
utilization. 

The coal reserves in Region III are estimated at 174,458 
million tons. Assuming on the average, there is about 200 cubic feet 
of methane per ton of coal, the associated methane with these 
reserves is estimated at approximately 35 trillion cubic feet. If the 
current regional natural gas consumption rate averages 424,068 
million cubic feet per year, there would be enough methane gas 
available for the next 82 years in Region III. Even if only 30% of the 
coal was recovered, methane would be available for approximately 
25 years. In West Virginia alone, the coal reserves are estimated at 
100,150 million tons. Based on West Virginia’s 1975 natural gas 
consumption rate of 194,395 million cubic feet, there is enough 
methane available for 103 years. If only 30% of the coal is recov- 
ered, there still would be enough methane gas for approximately 31 
years. In Pennsylvania, where coal reserves are estimated at 63,940 
million tons, the natural gas consumption rate was 653,742 million 
cubic feet. Based on this consumption figure, and the quantity of 
coal reserves, in a highly industrialized state, there is enough meth- 
ane available for approximately 20 years. With the quantity of 
potential methane available in Region III, exploration and produc- 
tion are attractive incentives for waiting markets. The Region III 
office efforts in planning, and promoting and coordinating methane 
recovery projects are described. 


51790 (PB—275964) Annotated bibliography of natural resource 
information: Southern Utah. Final report. Low, J.; Joseph, T.W. 
(Utah Div. of Wildlife Resources, Salt Lake City (USA); Ecology 
Consultants, Inc., Fort Collins, CO (USA)). Sep 1977. 256p. NTIS 
PC A12/MF AOI. 

The report covers the flora, fauna and selected physical 
characteristics of the southern Utah ‘Ecological Test Area’ being 
studied in depth by the Western Energy and Land Use Team. This 
Test Area covers known coal deposit sites in the state. Published and 
unpublished documents located by April 1977 and pertinent to the 
Test Area are listed. Subject, author, geographic and species indexes 
are included. 


51791 Theoretical approach to the evaluation of in-situ coal. 
Edwards, K.W.; Banks, K.M. (Roke Oil Enterprises Ltd., Calgary, 
Can.). CIM Bull.; 71: No. 792, 124-131(Apr 1978), 

The formulation of a theoretical basis for the evaluation of in- 
situ coal through the use of geophysical logs is outlined. This 
involved the development of an approach to the interpretation of 
resistivity in environments having multiple conductive and non- 
conductive components. Utilizing this approach and other conven- 
tional interpretation techniques, a program was developed yielding 
accurate determinations of the in-situ percentages of coal, water and 
ash for the evaluation of coal deposits. Basic information obtained 
from the CWA program can be utilized in numerous aspects of total 
mine planning. Some examples of the practical application of this 
method are included. 


51792 Functional-analytic method of determining coal and rock 
density. Zhikov, P.P.; Yampol’skii, M.N. (Sci Res Inst of Coal Prep 
Ukr SSR). Razved. Okhr. Nedr; No. 1, 18-21(Jan 1978). (In Russian). 

A description is given of a method of determining the density 
of coal and enclosing rock in a rock mass on the basis of analytic 
laboratory data concerning the real density, moisture content, and 
yield of volatiles, together with the use of an established functional 
relation between these indices and the volume density. 


51793 GEOLOG: aid to resource development. Blanchet, P.H.T. 
West. Miner; 51: No. 1, 37-38(Jan 1978). 





5138 ENERGY RESEARCH ABSTRACTS 


Describes briefly the capabilities of a computer-based system 
called GEOLOG. GEOLOG facilitates the recording of all geologi- 
cal and mineralogical observations so they can be mapped, con- 
toured, or otherwise graphically displayed by automatic techniques. 
The system is designed to interface with a cost-effective data man- 
agement and retrieval facility. A version is presently being installed 
in several large mines. 


51794 Development of Siberian wealth. Vasiliev, V. West. Miner; 
50: No. 10, 32-34(Oct 1977). 

A railway is being built towards the Nerungri coal basin with 
estimated coal reserves reaching 40,000-million tons. A 13-million 
ton/year opencast coal mine with a concentrating plant having a 
capacity of 9-million tons of coal concentrate is to be built on the 
bank of the Nerungri River. Other plans for the town of Nerungri, 
the Baikal-Amur Railway, and the Achisay Ore Center are also 
discussed. 


51795 Radioisotopic coal sensor, insensitive to fluctuations in the 
air gap. Chernyak, Z.A.; Onishchenko, A.M.; Shilov, V.I. Izv. Vyssh. 
Uchebn. Zaved., Gorn. Zh.; No. 2, 3-6(1977). (In Russian). 

A formula is presented for determining the region of invar- 
iance to an air gap of a rock-coal sensor which operates on back 
scattering of soft gamma radiation. Results are given for experimen- 
tal studies and the parameters of a sensor with a radiation source 
from americium-241, insensitive to an air gap in the required range of 
from 80 to 430 mm. 3 illustrations, 5 references. 


MINING 


REFER ALSO TO CITATION(S) 51772, 51782, 51785, 51789, 
51794, 51876, 51890, 51904, 51906, 51907, 51908, 51909, 51910, 
51911, 51912 


51796 (FE—9140-1) Control and automation of hydraulic trans- 
portation for underground coal mines. Final report. Kurz, M.G.; 
Szekely, S.M. (Transflux International Ltd., Fort Lee, N.J. (USA)). 
Dec 1977. Contract ET-76-C-01-9140. 375p. Dep. NTIS, PC A16/ 
MF AOI. 

Hydraulic transportation of coal in an underground mine has 
been shown feasible in a previous USBM study (PB244711). This 
study now proves that such a system can be controlled and operated 
basically by computers, using existing technology and hardware. 
The study did not aim to simplify the transport system conceived in 
the referred previous report, it introduces changes only to the extent 
necessary to enable or enhance controllability, safety and/or the 
coincident operation of five continuous miners. This report discusses 
the requirements of a control and automation system, the limitations 
of manually initiated operations, the minimum level of automation 
required for safe operation and also increasing levels of automation 
reaching a computer supervised and controlled operation. It shows 
estimates of the costs involved and the economies reached by the 
higher levels of automation. The process computer controlled 
system is fully developed to include computer and control hardware 
specifications, valve and instrument lists and logic diagrams readily 
translatable to any process computer language. A demonstration 
program, written in Fortran IV language, is capable of printing out 
all the operational configurations of a system of five continuous 
mining machines, taking action on start-up and shut-down situations, 
evaluating failure modes and initiating actions (switch over, partial 
or total shut-down) and printing the results. 


51797 (IS-M—146) Mining and utilization of wester coal. 
Murtha, M.J. (Ames Lab., [A (USA)). 1978. Contract W-7405-ENG- 
82. 36p. (CONF-780470—1). Dep. NTIS, PC A03/MF AO1. 

From Meeting of the lowa Academy of Science; Cedar Falls, 
IA, USA (22 Apr 1978). 

Western coal is one energy source capable of meeting govern- 
mental clean air regulations when burned to produce electric power. 
Projections show that 400 million tons of western coal will be 
burned in 1985, an amount almost equal to the total coal consump- 
tion for 1976. As much as 80% of this coal will be burned in new 
power generating facilities located west of the Mississippi River and 
will not be available to most of the nation’s utilities. Because many 
coal contracts are written for the lifetime of power plants, most of 
the western coal which will be mined between now and the year 
2000 is already committed. Consequently, western coal may assume 
a more limited role than some have projected in solving the relative- 
ly = term energy problems of our country and the rest of the 
world. 


51798 (MERC/SP—78/1) Methane gas from coalbeds: develop- 
ment, production, and utilization. (Department of Energy, Philadel- 
pis, Pa. (USA). Region III; Department of Energy, Morgantown, 

.Va. (USA). Morgantown Energy Research Center). Apr 1978. 
161p. (CONF-780139—). Dep. NTIS, PC A08/MF AOI. 


ERA VOL. 3, NO. 22 


From Symposium on methane gas from coalbeds; Coraopolis, 
PA, USA (18 Jan 1978). 

A symposium on "Methane Gas from Coalbeds: Develop- 
ment, Production and Utilization” was sponsored by Region III and 
the Morgantown Energy Research Center, Morgantown, WV, of 
the US artment of Energy and held at the Ramada Inn, Pitts- 
burgh Airport, Coraopolis, PA on January 18, 1978. Twelve papers 
have been entered individually into EDB and ERA. (LTN) 


51799 (MERC/SP—78/1, pp 8-11) Market prospects for 
coalbed methane. Pasini, J. III. (Morgantown Energy Research 
Center, WV). Apr 1978. 

From Symposium on methane gas from coalbeds; Coraopolis, 
PA, USA (18 Jan 1978). 

In Methane gas from coalbeds: development, production, and 
utilization. 

The marketplace will demand greater volumes of methane 
both in 1985 and the year 2000 than at present. This increasing 
demand for gas will be met by both conventional and unconvention- 
al sources, with unconventional sources such as methane being the 
principal contributors to increased reserves to production ratios. In 
addition, methane/natural gas will be the cheapest end use fuel 
available at the turn of the century. The utilization of methane 
produced from coalbeds does not depend on the wellhead price, that 
is to say, for gas produced from minable coalbeds wherein the 
methane is being removed to allow mining operations to proceed 
under safer and more efficient conditions. Since these operations will 
be conducted to enhance mining operations, the economics of drill- 
ing and completing wells will not depend on the wellhead value but 
rather on the cost of the purification/transportation/utilization/con- 
version system plus profit required to move the gas to the market- 
place. In the case of unminable (coal that will not be mined in the 
next five to ten years, if ever) coalbed methane projects, the well- 
head price will control not only the feasibility of production but the 
system for moving the gas to the marketplace just as in the case for 
natural gas production. The actual availability of methane to the 
marketplace from the minable coalbeds will depend on the concerted 
efforts and cooperation between federal, state, and local govern- 
ments, gas and mining companies, and capital investment by enter- 
prising individuals. 


51800 (MERC/SP—78/1, pp 12-17) Methane drainage from 
coalbeds: research and utilization. Kim, A.G. (Pittsburgh Mining and 
Safety Research Center). Apr 1978. 

From Symposium on methane gas from coalbeds; Coraopolis, 
PA, USA (18 Jan 1978). 

In Methane gas from coalbeds: development, production, and 
utilization. 

Methane can be recovered from coal deposits and used as a 
substitute for natural gas. The Bureau of Mines has demonstrated 
several methods of draining methane from coal, such as horizontal 
holes at the bottom of shafts, vertical boreholes from the surface, 
and vertical boreholes to gob areas. Utilization of methane drained 
from coalbeds depends on many factors, including the drainage 
method, the expected rate and duration of the drainage project, 
access to pipelines or other surface facilities, and market demand. 
The simplest and currently most popular use of coalbed methane is 
its direct addition to natural gas pipelines. The minable bituminous 
coalbeds of the United States contain an estimated 300 trillion cubic 
feet of methane. The location and extent of most coalbeds is known, 
and most coalbeds are located in close proximity to commercial gas 
pipelines and existing markets. The Bureau of Mines is currently 
involved in research on improving the effectiveness of all the drain- 
age methods discussed. Demonstration projects are being conducted 
in order to test drainage techniques in various coalbeds and to 
improve the technology, to test modifications of developed methods 
and to determine the effect of geological factors. Research in im- 
proving methane drainage from coalbeds with low permeability, in 
dewatering coalbeds penetrated by slant holes, and in quantifying 
resources will make methane drainage from coalbeds easier, more 
effective, and more efficient. But at present, increased utilization of 
methane drained from coalbeds is not dependent totally, or even 
primarily, on research aimed at improved technology. Rather, realiz- 
ing the potential inherent in methane drainage from coalbeds re- 
quires comprehensive planning and the application of currently 
available technology. 


51801 (MERC/SP—78/1, pp 18-25) Commercialization of meth- 
ane gas from coal beds and the problems involved. West, E.C. 
(Edward West Associates, Inc., Pittsburgh). Apr 1978. 

From Symposium on methane gas from coalbeds; Coraopolis, 
PA, USA (18 Jan 1978). 

In Methane gas from coalbeds: development, production, and 
utilization. 

Natural gas supply is critically short and getting worse. 
Reliable estimates reveal that minable bituminous coalbeds in the 
United States contain approximately 300 trillion cubic feet of meth- 
ane. Removal of this methane before mining reduces major safety 
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hazards while producing pipeline quality gas to augment seriously 
diminished reserves. Demethanization can be profitable. The reasons 
that methane recovery hasn't been commercialized are good, numer- 
ous and complex—also surmountable. They are: The coal companies 
are ultra-conservative; the gas companies are not convinced of the 
economic viability of coalbed methane as a commercial source of 
gas; ever-proliferating red tape, rules, regulation, policy, and law all 
generate legitimate fears; the economics of reduced mine ventilation 
cost, reduced “down time”, reduced probability of catastrophic 
accident and increased productivity can't be reliably quantified; gas 
prices remain regulated; legal problems associated with gas rights; 
coal companies fear the adverse effects of demethanization on later 
mining operations; surveying and drilling control techniques are not 
sufficiently reliable; methane represents roughly 1% (by BTU con- 
tent) of the energy value of a given volume of coal so the coal 
company applies its resources to the coal; and there are other 
sr better and safer opportunities for the limited capital 
available. 


51802 (MERC/SP—78/1, pp 26-36) Utilization of gob gas for 
power generation. Sturgill, C.L. (Westinghouse Electric Corp., Pitts- 
burgh). Apr 1978. 

From Symposium on methane gas from coalbeds; Coraopolis, 
PA, USA (18 Jan 1978). 

In Methane gas from coalbeds: development, production, and 
utilization. 

Under the sponsorship of DOE and the State of Pennsylvania, 
Westinghouse initiated work to experimentally evaluate the techno- 
logical and economic implications of using methane associated with 
coal mining as a fuel for gas turbine electrical power generation. 
Earlier preliminary Westinghouse evaluations of this type of system 
have suggested that the technology is well within the state-of-the-art 
and that the economics should be attractive. These earlier evalua- 
tions have suffered from the lack of a hard core, experimentally- 
derived, data base. Bethlehem Mines Corporation personnel have 
recorded extensive data on the present seventy-five degasification 
boreholes at the Cambria 32/33 mining operation. This data include 
rate of flow, methane concentration and overall lifetimes. Approxi- 
mately 20% of these boreholes have lifetimes exceeding one year, 
and some exceed four years. The borehole is drilled to the depth of 
the anticipated mining operation, which may be either an advancing 
longwall face or the retreat phase of a continuous miner operation. 
The borehole is cased and set to a depth of approximately 100 feet 
above the mining operation. The underground mining operation 

through the borehole area and the roof of the mined out area 
is collapsed, creating a gob area. This action actually opens the 
borehole for venting the methane which is stored in the strata 
immediately above the coal seam being mined. After opening, the 
borehole is allowed to “free flow” until mine management deems it 
necessary to start the electric exhaust blower. Pumping is continued 
until the rate of flow is greatly reduced and the methane concentra- 
tion is 25% or less. This period of pumping may last for an extended 
period, i.e., up to four years in some cases. The well is monitored 
daily (frequently several times daily) for rate of flow and methane 
concentration. The gas turbine, electric generator, control systems 
and safety engineering involved in the project are described. 


51803 (MERC/SP—78/1, pp 37-73) Feasibility of methane pro- 
duction from coal. Price, H.S.; Ancell, K.L. (INTERCOMP Re- 
come Development and Engineering, Inc., Houston, TX). Apr 
1978. 

From Symposium on methane gas from coalbeds; Coraopolis, 
PA, USA (18 Jan 1978). 

In Methane gas from coalbeds: development, production, and 
utilization. 

The emission of methane from coal beds has caused problems 
for coal mining since the inception of the industry. At best, the 
methane problem is merely a nuisance, and at worst it can literally 
cause the closing of mining operations. Regardless of its severity, 
methane in coal mines is a detriment to mine safety, increases mining 
costs and curtails coal production. On the other hand, methane is the 
principal component of natural gas, a product that has ever increas- 
ing value and is in very short supply. Therefore, the “trash” of the 
coal industry is the “treasure” of the gas industry. This paper directs 
its attention at the feasibility of methane production from coal, and 
presents some results which have already encouraged industry to 
begin to actively seek this treasure. The paper begins by describing 
the development and validation of a mathematical model which 
simulates the flows of methane and water in coal beds. Some 
examples are presented which demonstrate the ability of the model 
to accurately predict measured methane and water flows from actual 
systems once the properties of the coal beds are described to the 
model. Following these examples, the paper is concluded by present- 
ing some typical deliverability curves for vertical wells producing 

from coal along with an economic analysis that clearly indicates 
that this gas can be profitably delivered to pipelines at today’s prices. 
In order to place the deliverability curves, generated by the model, 
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into proper perspective, some data from an actual vertical well is 
presented to show that the generated curves are realistic. 


51804 (MERC/SP—78/1, pp 79-96) Technical and economic 
problems in methane degasification of coal seams. Stefanko, R. (Penn- 
sylvania State Univ., University Park). Apr 1978. 

From Symposium on methane gas from coalbeds; Coraopolis, 
PA, USA (18 Jan 1978). 

In Methane gas from coalbeds: development, production, and 
utilization. 

Four vertical boreholes into virgin coal seams for methane 
degasification purposes are reported upon in this paper. One inter- 
sected anthracite coal seams near Nanticoke, PA while the other 
three intersected the Pittsburgh coal seam south of Waynesburg, PA. 
The anthracite well showed a flow of 85,000 cubic feet per day of 
high purity methane gas in an open hole configuration (uncased). In 
an attempt to improve upon this yield, two stimulation procedures 
were employed, first hydrofracing and then an explosive treatment. 
Neither proved successful since there was a reduction in gas yield 
and the well was blocked. It remains idle. Neither of three vertical 
wells in the Pittsburgh coal seam showed significant gas flows after 
being drilled and completed. Two were subsequently foam fraced, 
one through an open hole treatment and another through perfora- 
tions. While gas flows improved, they were insufficient to justify 
placement into nearby commercial ines even though the gas was 
of high purity. Since gas analyses of cores taken from the Pittsburgh 
seam revealed high gas content of nearly 200 cubic feet of gas per 
ton of coal in place, the results were disappointing. Furthermore, a 
considerable amount of water was produced after stimulation proce- 
dures. The work reveals an inadequate understanding of methane gas 
flow and effective stimulation procedures in coal seams and thus 
attests to a need for improvement. Others have reported similar 
results with vertical boreholes into virgin coal seams. Research and 
development are needed to determine whether this is a problem of 
siting holes in less susceptible locations for gas flow or a deficiency 
in the stimulation procedure that may be corrected. While vertical 
boreholes in virgin coal seams cannot be ruled out on such limited 
data, the work suggests the need for guarded optimism. Other 
degasification techniques such as horizontal long holes and vertical 
holes tapping gob gases might prove to be more attractive alterna- 
tives. 


51805 (MERC/SP—78/1, 108-119) Utilization options for 
coalbed methane. Bastress, E.K. (Dept. of Energy, Washington, DC). 
Apr 1978. 

From Symposium on methane gas from coalbeds; Coraopolis, 
PA, USA (18 Jan 1978). 

In Methane gas from coalbeds: development, production, and 
utilization. 

Derivation of energy from coalbed methane in significant 
quantities will depend upon availability of utilization options which 
are technically feasible and economically attractive. Many options 
can be defined in terms of the gas source a gas, g _ 
ventilation gas) and the use category (on-site, local, distant). 
Coalbed Methane Utilization Program of the US Department of 
Energy is designed to identify utilization options, to develop utiliza- 
tion technology, and to demonstrate the technical and economical 
viability of selected options. Through the Program, institutional 
barriers to coalbed methane utilization are addressed and coal mine 
operators are informed of the potential benefits of methane recovery 
and utilization. At the present time the economic viability of coalbed 
methane utilization is unclear. Certain options, such as on-site or 
local utilization of gob gas, appear favorable and demonstration 
projects are underway. For other options, uncertainties arise over 
the extent of the resource and the costs of recovery and delivery to 
the user. Reduction of these uncertainties is a primary objective of 
the Department of Energy Program. Principal topics addressed in 
the paper are: Gas supply for utilization, utilization technology, 
economics of utilization, and the current DOE utilization program. 


51806 (MERC/SP—78/1, pp 120-122) State's forecast for gas 
demand needed in the future and how methane is expected to meet this 
demand, Seipp, D.G. Apr 1978. 

From Symposium on methane gas from coalbeds; Coraopolis, 
PA, USA (18 Jan 1978). 

In Methane gas from coalbeds: development, production, and 
utilization. 

Within the Commonwealth of Pennsylvania the energy con- 
sumption pattern is made up of the following: Coal 45%, Petroleum 
34%, Natural gas 17%, Nuclear and hydro 4%. Even though the 
Commonwealth only depends upon 17% of its energy from natural 
gas, 95% of the homes in the Pittsburgh area rely on natural gas for 
their heating needs. Natural gas consumption in Pennsylvania had 
increased by 57% from 1960 to 1972, but since 1972 has been 
curtailed due to supplies reduced by 22%. In Pennsylvania, five 
major interstate pipelines provide 87% of the state’s natural 
These interstate pipeline companies sell their gas to distribution 
companies which in turn supply consumers. Approximately 99% of 
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all gas sold within Pennsylvania comes from the 12 largest distribu- 
tion companies. In 1975 Pennsylvania's total gas consumption was 
653.7 BCF, of which 42% was residential, 15% commercial, and 
42% industrial. In 1976, Pennsylvania's total gas consumption was 
665.3 BCF with the projected total gas consumption for 1977 being 
658.5 BCF, and 652.7 BCF projected for both 78 and 79. With all 
these projections of natural gas consumption and curtailments to 
industry and commercial facilities where does methane gas fit in. 
Well, it is the policy of the Governor's Energy Council to promote 
the conversion of natural gas end-users to alternate sources of energy 
where economically and technologically possible. Some of the types 
of alternate sources of energy we are promoting are direct coal 
combustion, coal gasification and the use of Methane Gas. Coal 
gasification and coal combustion technology are well proven and 
can readily be implemented in industry. However, methane gas does 
not presently share that status, but it soon will. 


51807 (MERC/SP—78/1, pp 123-126) West Virginia methane 
presentation. Potesta, R.R. (West Virginia Fuel and Energy Office, 
Charleston). Apr 1978. 

From Symposium on methane gas from coalbeds; Coraopolis, 
PA, USA (18 Jan 1978). 

In Methane gas from coalbeds: development, production, and 
utilization. 

With the progressive action taken thus far by the Department 
of Energy in methane recovery and utilization, the Methane Devel- 
opment Conservation Committee feels that the future is brighter 
than ever for methane commercialization. However, we also find an 
element of discontinuity in the DOE program. The Bureau of Mines 
originally instigated its study of methane gas to help alleviate the 
safety problems associated with mining gaseous areas. It was soon 
realized that the dual goals of both safety and conservation could be 
served if the gas drained to aid in the safe production of coal could 
also be utilized as a supplemental fuel. It was this purpose that 
stimulated such a high interest from the Appalachian states which 
belong to the Committee. Now, we find that the DOE is directing a 
portion of its methane recovery effort to determining the potential 
capabilities of draining methane gas from unmineable coal seams. At 
a time when the nation is relying more and more on coal from all 
coal producing areas, it seems incomprehensible why the greatest 
portion, if not all, of the revenue devoted towards methane recovery 
would not be in conjunction with normal mining operations. West 
Virginia and all underground coal producing states deserve a justifi- 
cation of these new methane recovery initiatives that are not associ- 
ated with coal production. The Committee realizes that certain 
issues must be resolved simultaneously as a methane recovery/ 
utilization program develops. Some of these issues are: Legal inter- 
pretation of methane gas ownership; Federal Energy Regulatory 
Commission (FERC) natural gas regulation of methane gas; and 
pipeline rights-of-way. 


51808 (PB—276474) Improving coal mine roof stability by pillar 
softening. Contract research report. Maxwell, B.; Zink, G.; Wang, F. 
(Colorado School of Mines, Golden (USA). Evacuation Engineering 
and Earth Mechanics Inst.). Feb 1977. Contract G0133063. 105p. 
NTIS PC A06/MF AO}. 

The deformation modulus of coal mine pillars theoretically 
can be reduced by drilling holes in advance of the mining face. This 
reduction of modulus along the edge of the pillar has the effect of 
decreasing the stress concentration in the roof; control of roof 
caving is thereby predicted. Initial field work indicated that a high 
horizontal stress field existed at the field test site. Subsequent field 
work was undertaken to confirm the high horizontal stress field and 
to attempt to relieve the horizontal stress in the immediate roof. A 
method of softening pillars in conjunction with normal mining 
activity was developed. Instruments to measure horizontal roof 
strain, roof parting, roof tilt at the rib, and changes in vertical and 
horizontal stress in the roof and in the coal were used. These 
instruments were installed in both softened and unsoftened entries 
and in locations to indicate the effect of vertical slots in the roof. 
Significant stress reduction caused by pillar softening was indicated, 
but the effect of this reduction on mA stability was not established. 
The vertical roof slots relieved the horizontal stress in the immediate 
roof very effectively, and observations of roof conditions indicated 
that the slots definitely improved roof stability. 


51809 (PB—276484) Humidity effects on coal mine roof stabil- 
ity. Final report 13 Jun 73—28 Feb 76. Aughenbaugh, N.B.; Bru- 
zewski, R.F. (Missouri Univ., Rolla (USA). Dept. of Mining, Petro- 
leum and Geological Engineering). 30 Jul 1976. Contract H0232057. 
164p. NTIS PC A08/MF AOl1. 

This report summarizes the results of an investigation into the 
causes of mine roof instability caused by the environmental 
characteristics of the air ventilated through a mine. The field studies, 
which were mostly in the Illinois Coal Basin, concentrated on 
collecting data of surface weather conditions, mine air characteris- 
tics (relative humidity and temperature), roof material types, roof 
movements, and characteristics of roof deterioration. The field stud- 
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ies revealed seasonal changes in weather are reflected in the mine 
air. The intake air undergoes rapid tempering along its course as it 
interacts with the ambient mine conditions. There are seasonal 
moisture interchanges between the mine rock and air, and a mine 
will lose more water than it gains on a yearly basis. The field studies 
also established that when the roof rock is shaley, seasonal changes 
in the humidity will cause roof deterioration because of the detri- 
mental action of moisture on the shale. Roof falls were inventoried 
and classified by geometry. In the laboratory investigations, physical 
tests proved unreliable for evaluating shales for roof stability. The 
Franklin slake test lacks the sensitivity needed to differentiate shale 
durability for roof stability. A relative humidity test that reveals the 
sensitivity of a shaley rock to moisture change was devised. Envi- 
ronmental chamber studies showed that neither temperature nor 
barometric pressure have a direct influence on shale durability. 
Photoelastic studies showed that the rate and depth of moisture 
absorption into a shale is controlled by bedding planes, fractures, and 
holes interrupting the exposed surface. 


51810 (PNL—2679) Environmental assessment: low wall convey- 
or haulage demonstration program, Lewis County, West Virginia. 
Ecker, R.M. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Jun 1978. Contract EY-76-C-06-1830. 71p. Dep. NTIS, PC 
A04/MF AOl1. 

The low wall conveyor haulage demonstration program is a 
new method for surface mining of coal developed by Skelly and 
Loy, engineers-consultants for the U.S. Department of the Interior, 
Bureau of Mines, and the U.S. Department of Energy. The purpose 
of the experimental demonstration project is to achieve improved 
production and better resource recovery while enhancing and facili- 
tating reclamation and land restoration. The low wall conveyor 
haulage method, which incorporates portable conveyor units to 
transport overburden material instead of using haul trucks, has 
potential economic, environmental and health advantages over other 
surface coal mining operations. The potential environmental advan- 
tages are: The length of open pit is less, thus decreasing the duration 
of time the pit is exposed to the elements; less heavy duty haulage 
equipment is used; routing of topsoil and burial of toxic materials 
becomes easier by use of a radial stacker; and backfilling and grading 
operations are more efficient with the use of a radial stacker. This 
mining method integrates mining and reclamation into a single 
unitized operation. Economically, investment in portable conveyors 
and maintenance of machinery should be less than costs associated 
with maintenance of haul trucks and scheduling should be somewhat 
less complicated. The inherent congestion of the pit area is greatly 
reduced. Mitigating measures to minimize adverse environmental 
impacts during demonstration program include sediment and drain- 
age control structures, backfilling mineral extraction area to original 
contour, restoration and revegetation of the disturbed area, decreas- 
ing the length of open pit, and no downslope placement of spoil. 
Environmental monitoring during the demonstration program will 
include system monitoring, head-of-hollow fill stability monitoring, 
surface-water quality monitoring, ground-water monitoring, aquatic 
ecology surveys, wildlife surveys, and air quality monitoring. 


51811 Raise boring machines with solid-state dc drives. Smith, 
L.F. (Ingersoll-Rand Co., Seattle). CIM Bull; 71: No. 792, 120- 
123(Apr 1978). 

With the demand for larger diameter raises under all ground 
conditions and the increasing price of drill rods and operating costs, 
it was evident that there was a need for a raise borer with a variable- 
speed drive and fast-response torque limiting control. The raise 
boring machine described in this paper was developed after several 
years of market research and discussions with mine operators and 
construction contractors. This paper discusses the Ingersoll-Rand 
raise borers with the solid-state controlled dc motor drives. These 
machines have gained wide acceptance in the five-year period since 
being placed in operation and are designed to accommodate the 
range of raise diameters and lengths most required today. 


51812 Nomographs for pipe sizing for water supply. Cheng, L.; 
Cross, W.G. (US Bur of Mines, Pittsburgh Min and Saf Res Cent, 
Pa). Min. Congr. J.; 64: No. 3, 59-60(Mar 1978). 

As the mine face advances, the increasing length of the water 
supply line requires that attention be given to the plumbing system to 
economically deliver an adequate water flow rate and enough termi- 
nal line pressure to maintain satisfactory dust suppresion at the site. 
The nomographs simplify the design of a satisfactory plumbing 
system. 4 refs. 


51813 ATM out to make more of coal mining. Dunn, R. (Nation- 
al Coal Board, London). Coal, Gold Base Miner. South. Afr.; 26: No. 
3, 53, 55(Mar 1978). 

Advanced Technology Mining (ATM) is a concept devel- 
oped by Britain's National Coal Board (NCB) which brings together 
at the coalface the most advanced designs in coal cutting machinery, 
roof support systems and conveyors. 
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51814 German experience in hydraulic coal mining and its appli- 
cation to Canadian conditions. Harzer, H. (Steinkohlenbergbauverein, 
Essen); Geller, L.B. CIM Bull.; 71: No. 789, 70-82(Jan 1978). 

Statistics from Canadian records indicate that in recent years 
70 to 80% of the entire Canadian coal production originated from 
western Canadian mines, in which about 55 to 65% of the coals are 
bituminous. Until recently, less than 20% of the latter were extracted 
by underground methods, the remainder being surface-mined. How- 
ever, it is estimated that within the foreseeable future up to 80 or 
90% will have to be gained by underground techniques. Although 
western Canadian coal resources are considerable, they are unfortu- 
nately locked in severely distorted, steeply pitching and faulted 
seams of variable thickness. Consequently, their economic extraction 
poses serious engineering problems. One possible solution to the 
problems is to apply hydromechanical methods to underground 
mining. This is a well-proven method shown to be economically 
viable under western Canadian conditions. This paper endeavors to 
widen the scope of published data on hydraulic coal mining and is 
based on practical engineering and cost data gathered through 
contacts with West German designers and operators of hydraulic 
mines. 


51815 Studies on the early detection of spontaneous combustion 
in a hydraulic coal mine. Chakravorty, R.N.; Feng, K.K. (Canada 
Centre for Mineral and Energy Tech., Ottawa). CIM Bull; 71: No. 
789, 83-91(Jan 1978). 

Early detection of spontaneous combustion is of utmost im- 
portance in underground coal mining to prevent major disruptions of 
production and to ensure a safer working environment. This paper 
presents the work done in developing a suitable system for the early 
detection of heating in a hydraulic coal mine. Laboratory studies on 
the products of oxidation for Balmer 10 seam coal showed that a 
significant amount of carbon monoxide is produced during the early 
stages of heating and that detection methods based on the analysis of 
other gases, such as hydrogen, ethane or ethylene, are not a better 
alternative for this coal. The four-point carbon monoxide monitoring 
system recently installed at the hydraulic mine is discussed in this 
paper. It is believed that by studying the trend of carbon monoxide 
concentration in the mine air, it will be possible to detect heating at 
an early stage. Field tests carried out so far have indicated that infra- 
red technology will prove to be a powerful tool in the hydraulic 
mine, particularly for locating hidden oxidation or fire in cracks, 
fissures, underground workings and coal outcrop areas before it 
spreads extensively. The project is jointly sponsored by EMR, 
— Mining Research Laboratories and Kaiser Resources 

td 


51816 Environmental engineering aspects of coal mines. Croome, 
D.J. Build. Serv. Eng.; 45: No. 10, 175-185(Jan 1978). 

The environmental engineering aspects of coal mines cannot 
be designed independently of the total design concept. The transpor- 
tation system and environmental working conditions clearly interact; 
the selection of coal cutting equipment affects the environmental 
variables. There are continuing attitude changes to noise, light, 
health, and safety which must be allowed for in mine design. 


51817 Coal in the Soviet Union. Galkin, Yu. West. Miner; 51: 
No. 1, 41-42(Jan 1978). 

The ample coal reserves of the USSR are described. There 
are plans to start working the Tungus-Lena and South Yakutian 
coal-fields. Of the 100-million ton increase in coal production, which 
is to be the output increase under this five-year plan, 60-million tons 
will be extracted in Khazakstan, Western and Eastern Siberia, and 
the Far East. 


51818 Open pit machinery in the USSR. Clukhovsky, M. West. 
Miner; 51: No. 1, 40-41(Jan 1978). 

Valentin Nikiten, USSR Deputy Minister of the Coal Indus- 
try, describes how the task posed by the State Plan for the Develop- 
ment of the National Economy of the USSR for 1976—1980 is being 
solved. Improvement of machinery and techniques is envisaged 
ensuring the accelerated growth of coal production. A giant quarry 
dump truck and use of commercial locomotives are described. 


51819 ‘Photo sleuths’ put serious mining hazards into focus. 
Lewis, R. Mine Saf. Health; 3: No. 2, 2-7, 27-28(1978). 

The use of aerial photography, including the use of satellites, 
in detecting geological discontinuities is described. At intersections 
of these linear discontinuities rock conditions are often unstable and 
the area may be unfavorable for mining. Similarly dams and waste 
dumps can be monitored for incipient failure. Using high speed 
movie photography chemical explosions can be studied. (LTN) 


51820 Road heading with very high pressure water jets. G/ueck- 
auf; 113: No. 23, 1117(1 Dec 1977). (In German). 
Bergbau-Forschung GmbH and Maschinen und Bohrgerate- 
Fabrik Alfred Wirth and Co. are conducting full scale tests with a 
tunnel driving machine whose 2.65 metre boring head is equipped 
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with about 100 very high pressure water nozzles, in addition to the 
usual roller cutters. The machine, which is designed to improve 
machine heading, operates by cutting concentric grooves in the 
rock; the roller cutters then shear off the stone remaining between 
the grooves. Brief technical data on the machine are included. 


51821 Mexico's new oil policy. Angelier, J.P. (Univ de Paris, 
Fr). Rev. Energ.; 28: No. 299, 585-590(Dec 1977). (In French). 

For a long time, Mexico did not participate in the internation- 
al oil trade, but it is now once again becoming an oil exporting 
country. Major discoveries in October 1974 in the south of the 
country are at the origin of the new Mexican oil policy. These 
discoveries are providing Mexico with an opportunity to solve the 
energy and financial problems which it has faced ever since the end 
to the 1960's. It is also quite probable that Mexican oil exports will 
also contribute to a solution of the energy “crisis” which the United 
States is now going through. Data on hydrocarbon resources in 
Mexico are given. 


51822 Radio communication in mines. Martin, D.J.R. Min. Eng. 
(London); 137: No. 198, 275-282(Dec 1977). 

The leaky-feeder principle is steadily superseding the induc- 
tive loop technique for communicating with vehicles underground, 
and for the first time is providing true personal communication for 
men on the move. The new principle, as embodied in the NCB 986 
system, uses a specially laid “leaky” coaxial cable to propagate 
signals in the VHF waveband; small line-powered repeater-amplifi- 
ers compensate for losses in the line periodically, to give reliable 
ranges of 10 km or more. Present uses of the system are mainly by 
conveyor patrolmen and for manriding transport; in the case of cable 
haulages, a proprietary signalling system may be overlaid on the 986 
leaky-feeder system to provide statutory signalling and an emergen- 
cy stop facility from the trains. As smaller personal radio sets, now 
being evaluated, become generally available and use of the system is 
expected to extend to officials and craftsmen, and to the coalface 
area; for transport, the possibilities of full radio control are being 
studied. But further development is necessary before complete pit- 
wide coverage for personnel communication systems can be guaran- 
teed; and a proliferation of radio control and signalling applications 
must await the proving of a "master plan” for propagation control 
by the leaky feeder if interference between systems and possibly 
dangerous situations are to be avoided. 


51823 Cemented carbides for coal mining. Lardner, E. Colliery 
Guardian; 225: No. 12, 919-923(Dec 1977). 

Cemented carbides and their use in coal mining for applica- 
tions such as percussive rock drilling and coal winning are described 


51824 Pumped pack system at Markham Main. Wills, N.B. Col- 
liery Guardian; 225: No. 12, 901-906(Dec 1977). 

This paper describes the pumped pack system used at Mark- 
ham Main Colliery and reports on the time taken for each part of the 
packing operation. 


51825 Dispersion of contamination on model coal faces. Fletcher, 
B. Colliery Guardian; 225: No. 12, 892-895(Dec 1977). 

An experimental investigation was undertaken to determine 
the velocity and gas distribution on a model coalface equipped with 
different types of support, and to identify possible detrimental effects 
arising from the presence of such supports. With supports, the 
velocity maximum in the Panzer track was found to occur very close 
to the face (at about a quarter the Panzer track width from the face); 
gas concentrations in the region of the face downstream of a source 
were significantly lower than on the unsupported face. No evidence 
was found that supports could produce streaming of gas along a 
face. 


51826 Project solutions for construction of the ”Vostochnyi” 
open pit mine. Vinnitskii, L.S. (Giproshakht, Karaganda, USSR). 
Ugol; No. 11, 62-67(Nov 1977). (In Russian). 

In addition to the two existing open pit mines in the Ekibastuz 
coal basin, a third one is to be constructed in the southern part of the 
basin. The open pit mine is to be 2.8 km long and 0.9 km deep. Coal 
reserves up to the depth of 350 m amount to 750 million t. Coal is to 
be mined by four ERP-2500 rotary excavators with the capacity of 
2500 m$sup 3$/hr each. The annual output is to reach 20 million t. 
The total length of conveyor lines will amount to 11 km. 


51827 Opencast coal mining in the United Kingdom and its role 
in the mining industry. Davison, D.J. Min. Eng. (London); 137: No. 
197, 215-221(Nov 1977). 

UK opencast coal reserves, which are greater than 400 mil- 
lion tons, are sufficient to support an annual output in the region of 
15 million tons. Opencast mining is important to the industry because 
of the high quality of the coal it produces. 


51828 Shirebrook pneumatic coal transport scheme proved su- 
cessful. Min. Eng. (London); 137: No. 197, 163-1 TT1(Now 1977). 
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Shirebrook pneumatic coal transport scheme proved success- 
ful. The pneumatic coal transport system at Shirebrook Colliery is 
described. Trials show that at least 50 tons per hour can be raised, 
and this rate can be maintained over long periods. 


51829 Kaiser resources progress report. West. Miner; 50: No. 11, 
37(Nov 1977). 

Kaiser Resources had consolidated net earnings of 13,191,000 
dollars or 49 cents per share in the third quarter of 1977 and sales of 
71,357,000 dollars. Earnings and metallurgical coal shipments were 
substantially higher than in the same period of 1976. New agree- 
ments were signed with Korea and Brazil. Modifications at Spar- 
wood have increased production capacity. Plans to develop the new 
coal mine (Hosmer-Wheeler) in southeastern British Columbia have 
been delayed. 


51830 Crows Nest Industries. West. Miner; 50: No. 11, 36- 
37(Nov 1977). 

The feasibility study for the Line Creek project of Crows 
Nest Industries Ltd. has been completed. Mitsui and Co., potential 
partners in the project, have until January 1978 to decide whether to 
proceed with the project. 


51831 Underground roadway drivage. Watson, H.F. Min. Eng. 
(London); 137: No. 196, 78-86(Oct 1977). 

Equipment used for driving roadways in British coal mines is 
described, and future developments are predicted. 


Transport of men and materials: the problems; some solu- 
tions; and new concept. Watt, R.G.; Northard, J.H. Min. Eng. 
(London); 137: No. 196, 57-70(Oct 1977). 

This paper presents recent developments in mine locomotives, 
trackless valine and creepers for the transport of men and materi- 
als. Methods of roadway stabilization and consolidation which are 
being evaluated are listed. 


51833 Retreat mining. Massey, C.T. Min. Eng. (London); 137: 
No. 196, 39-43(Oct 1977). 

Productivity statistics are presented comparing advance and 
retreat mining, and layout and ventilation for retreat mining are 
discussed. 


51834 Advanced coalface technology. Bourne, W.J.W. Min. Eng. 
(London); 137: No. 196, 17-21(Oct 1977). 

This paper discusses techniques and equipment used in Ad- 
vanced Technology Mining. 


51835 New mine construction. Rees, P.B. Min. Eng. (London); 
137: No. 196, 109-114(Oct 1977). 

Common features of most of the probable new UK mine sites 
are listed. Drivage of access drifts and the sinking of shafts by 
drilling pilot holes and reaming are briefly described. To achieve 
rapid development of reserves, mine surface structures will be built 
to modular standard designs. 


51836 Control of the mining environment. Goddard, B. Min. 
Eng. (London); 137: No. 196, 93-99(Oct 1977). 

This paper describes instruments and other equipment which 
are used to monitor methane or other gases in mine air, to cool mine 
air, and to control dust. Noise surveys have been carried out at some 
collieries, coal preparations plants and workshops. 


51837 Mineral production in the territories. West. Miner; 50: No. 
10, 48(Oct 1977). 

Latest figures from the Department of Indian and Northern 
Affairs for mineral production in the Yukon and Northwest Territor- 
ies are given for the half-year to June 1977. Coal production in the 
Yukon Territory was 8871 tons. Development work underground 
included lateral development by Tantalus Butte Coal. 


51838 Reduction of maintenance costs by use of rubber. Lega, 
G.; David. Ind. Miner. (St.-Etienne, Fr.}, Mineralurgie; No. 4, 303- 
313(Oct 1977). (In French). 

This article discusses the use of rubber as an anti-abrasive 
medium in the mining industry. Compares the mechanical properties 
of steel and rubber and describes the reaction of rubber to abrasion. 
Mentions various applications of rubber in mining. 


51839 Solutions in technology. Wood, J.E. Min. Eng. (London); 
136: No. 195, 665-668(Aug 1977). 

The presidential address to the 1977 Institution of Mining 
Engineers conference discusses the problems of falling productivity 
and notes that the long term solution will depend on improved 
ae. Indicates the ways in which new equipment will im- 
prove efficiency. Discusses the role of sootianiennll education in the 
mining industry. 


51840 Coal mining safer and more attractive. Coal, Gold Base 
Miner. South. Afr.; 25: No. 7, 85, 88(Jul 1977). 
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Several advances in coal mining machinery in Britain are 
examined. Self-advancing hydraulically operated roof supports, flexi- 
ble steel panzer” armoured face conveyors, cutting machines, track- 
less haulage systems, cable-handling devices, dust controlling meth- 
ods, communication systems, methane detectors, and transportation 
are among the topics discussed. 


51841 Construction firms move into coal. Coal, Gold Base Miner. 
South. Afr.; 25: No. 7, 41-43(Jul 1977). 

The Building Industries Federation of South Africa confirms 
that there is a marked trend for large construction companies to 
move into areas such as coal mining. The activities of a number of 
such companies are discussed. 


51842 Face to face with Mr. A. C. Petersen, chairman of Rand 
Mines. Coal, Gold Base Miner. South. Afr.; 25: No. 7, 13-19(Jul 1977). 

An interview examines trends in the local mining industry as 
well as the Rand Mines Group. Looks at the investment climate in 
South Africa and presents views on gold subsidies, coal exports, the 
infra-structure, and blacks advancement. 


51843 Hydromechancial winning and hydraulic transport of coal. 
Maurer, H. Foerdern Heben; 481-486(May 1977). 

Development work in Germany, Russia, the USA and 
Canada is described. 


51844 Modern technology applied to coal handling. Disch. Hebe- 
Foerdertech.; 23: No. 2, 60(Feb 1977). (In German). 

Setup, application, mode of functioning, service and mainte- 
nance of a complex system for mining brown coal in the open-cast 
mine of Nochten (GDR) are described. The main technical details of 
the slewing bucket chain excavator Es 3150 and the overburden 
conveyor gantry are presented. 


51845 Preliminary economics of mining a thick coal seam by 
dragline, shovel: truck, and scraper systems. Bertoldi, M.J. 
Denver; Bureau of Mines (1977). 30p. 

An overall view of the techniques of preliminary design and 
the cost involved is presented. Considerations of equipment selec- 
tion, emphasizing short-range evaluation of required equipment, and 
a long-range evaluation are cconsidered at a constant production 
rate over the life of a hypothetical mine. 12 refs. 


51846 Use of the density 
reference pressure in working face operations. A: ; 
Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 2, 21-23(1977). (In Russian). 
The use of the density gamma-gamma method for studying 
stress in a massif indicated that the given method should be used to 
best advantage when observing the dynamics of reference pressure 
during the working face operations. In particular, the method makes 
it possible to determine the locality of reference pressure zones and 
to predict main roof collapses. It can also be used to make rational 
selections of working face operations in the event of geological 
complications in coal seam roof. 2 illustrations, 4 references. 


51847 Ground subsidence during the room and pillar system of 
developing coal seams. Nosach, A.K. (Donetsk Polytechnic Inst., 
Stalino, USSR). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 2, 24- 
26(1977). (In Russian). 

A method to minimize roof collapse and therefore ground 
subsidence during room and pillar mining was experimentally deter- 
mined. (JSR) 


51848 Numerical study of the movement and diffusion of gas 
mixtures in depleted areas of coal mines. Fel‘'dman, L.P. (Donetsk 
Polytechnic Inst., Stalino, USSR). Jzv. Vyssh. Uchebn. Zaved., Gorn. 
Zh.; No. 2, 74-81(1977). (In Russian). 

Equations are presented which describe non-stationary air 
movement along mines, non-stationary filtration of leakage through 
a depleted area, and non-stationary diffusion of admixtures in a 
depleted area and in excavation sites. The boundary conditions for 
the equations are formulated as they apply to specific diagrams of 
sector ventilation and to solvable aerogasdynamics problems. A 
modified “large particle’ method is suggested for a numerical solu- 
tion. The use of this method is illustrated by solving problems in the 
non-stationary movement of a methane-air mixture in a depleted 
mine area. 


51849 Surface mining. Atkinson, T. Ingenieur (Utrecht); 29: No. 
28, 551-561(1977). (In Dutch). 

This paper attempts to cover the whole field of surface 
mining, excepting a and hydraulicking. Mining methods and 
machine systems are classified. Economics, geotechnics and environ- 


mental aspects are considered and the possible future of the industry 
briefly explored. Special attention is given to computer programmed 
conical pit optimization by means of three-dimensional optimization 
of the mining programme. Also special attention is given to the 
selection and use of surface mining machines and equipment. Al- 
though the trend to surface mining is expected to continue as labor 
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costs inflate and large surface mineral deposits offer economies of 
scale, it is felt that the scale of future operations is often beyond the 
financial resources of even the largest multinational mining corpora- 
tions which are increasingly seeking an equally strong partner. (In 
Dutch) 


51850 Temperature and humidity of mine air in workings venti- 
lated for a long time. Branny, M. Arch. Gorn.; 22: No. 2, 135- 
147(1977). (In Polish). 

A method of calculating the amount of heat flowing into mine 
workings from the surrounding rocks is suggested which takes into 
account the transport of moisture in the rocks, and an approximate 
solution for the rock temperature gradient is given. This solution is 
compared with solutions which do not take the influence of mine air 
moisture into account. 


51851 Effect of the goaf and adjoining cavities on firedamp 
concentration transitions. Gumula, S.; Trutwin, W. Arch. Gorn.; 22: 
No. 2, 107-116(1977). (In Polish). 

The results are reported of laboratory tests to determine the 
effect of the goaf and of cavities adjacent to workings on changes in 
firedamp concentration. 


51852 np ye of coefficient of turbulent methane diffusion 
in mine air on air velocity, based on experiment. Gumula, S. Arch. 
Gorn.; 22: No. 1, 85-89(1977). (In Polish). 

The measuring system described makes it possible to deter- 
mine changes in time in the methane concentration at various 
ventilation air velocities. A numerical method is given of calculating 
the methane diffusion coefficient. Includes a graph of values of the 
coefficient as a function of ventilation velocity. 


51853 Transition processes in mine methane concentration 
changes. Gumula, G.; Trutwin, W. Arch. Gorn.; 22: No. 1, 77- 
83(1977). (In Polish). 

The results are reported of a laboratory study of transition 
processes involved in changes in methane concentration in mines. 
The results obtained are compared with calculated values. 


51854 Statistical model for interpreting geophysical mine mea- 
surements in rock bump prediction. Marcak, H. Arch. Gorn.; 22: No. 
1, 31-43(1977). (In Polish). 

A statistical model is presented for describing seismological 
and seismo-acoustic measurements from a coal mine. It is possible to 
estimate the progress of breaking and de-stressing of the roof, and to 
calculate the probability that seismoacoustic measurements will 
exceed a certain level. 


51855 Study of gas and coal outbursts. Ugihira, M.; Hashimoto, 
K. Nippon Kogyo Kaishi; No. 1066, 791-796(Dec 1976). 

A correlation is established between 13 geological parameters 
of several Japanese mines and outbursts which occurred in these 
mines. In addition, the relation between shotliving and outbursts was 
studied in the laboratory. 


51856 Effect of the pyrite surface activation on the self-ignition 
process of the coal pyrite wastes. Firek, A. (Akademia Gorniczo- 
Hutnicza, Krakow). Energetyka; 30: No. 12, 442-444(Dec 1976). (In 
Polish). 

The author considers, among others, the pyrite theory of coal 
wastes self-ignition giving his own opinion on the course of the 
phenomenon and shows the necessity of including the effect of the 
mechanical pyrite activation on the initiation of the wastes self- 
ignition process. Examination results showing the necessity of in- 
cluding surface reactions during the milling process are cited. The 
author suggests a new coal wastes self-ignition model, in which the 
self-ignition is initiated as a result of a mechanical surface activation. 


51857 Local ventilation of advance headings. Kitahara, R.; 
Takagi, H. Min. Rec.; 22: 532-546(Oct 1976). 

Experiments carried out on a '/io scale model in order to 
determine the optimal arrangement for a duct in the heading are 
described. The ventilation which would provide the most effective 
removal of blasting fumes and dilution of methane emitted in or near 
to the heading was also considered. The results are summarized in 
the journal's English abstract. 


51858 Assessment of the stressed state of marginal zones of coal 
seams by electrical methods. Tarazov, B.G.; Dyrdin, V.V. Sov. Min. 
Sci. (Engl. Transi.); 12: No. 3, 336-339(May 1976). 

This paper reports an investigation of two electrical methods 
using the natural potential distribution and the effective resistance 
distribution, and concludes that they can be used to determine the 
mechanical stress distribution pattern in the immediate face zones of 
coal seams, and are far shorter and much less involved than existing 
methods. 
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51859 New methods of calculating loads on supports. Revuz- 
henko, A.F. Sov. Min. Sci. (Engl. Transl.); 12: No. 3, 249-265(May 
1976). 

This paper reports an investigation of the movement of 
stowed rock on shield supports and presents a method of load 
calculation. 


51860 Method of calculating the optimum support parameters for 
development workings. Aitmatov, I.T.; Beknazarov, T.S. Sov. Min. 
Sci. (Engl. Transl.); 12: No. 3, 238-244(May 1976). 

This paper discusses the simplest type of mathematical model 
of a rock which takes into account disintegration and, based on this, 
suggests a method of calculating the optimum support parameters, 
considering factors influencing the stress-strain state around the 
working. 


51861 Dust suppression by spraying in mine workings. Feskov, 
M.I. Sov. Min. Sci. (Engl. Transl.); 12: No. 2, 204-207(Mar 1976). 

The mechanism of dust suppression by spraying is discussed. 
Dust capture is better when the water drops are small and rapidly 
moving. Dust suppression is affected by factors such as water 
pressure, flare diameter, and the distance from nozzle to surface. 


51862 Deformation of coal masses. Aksenov, K. Sov. Min. Sci. 
(Engl. Transl.); 12: No. 2, 144-148(Mar 1976). 

This paper reports measurements of deformability in situ by 
means of a self-activated hydraulic device consisting of a hydraulic 
gauge and a flowmeter attachment. Different sectors of a borehole 
are loaded and the pressure and volume of liquid in the system are 
measured, and converted to stress and deformation. 


51863 Roof displacement in working thick steeply dipping seams 
in the Kuzbass to the rise with stowing of the worked-out area. 
Posokov, G.E. Sov. Min. Sci. (Engl. Transl.); 12: No. 2, 129-133(Mar 
1976). 

This paper reports an investigation of the development of 
roof displacements during extraction of a single laterally inclined 
panel, or of all the panels worked up to the time of scheduled 
advance of the extraction front, in a mine on the Kuznetsk coalfield. 
The data are intended to be used to predict rock pressure phenom- 
ena in similar situations. 


51864 Rock breaking using cutting discs. Pechalat, F.; Nizamog- 
lon, S. Paris; Cerchar (1976). 143p. (In French). 

Report presents the results of investigation of the use of 
cutting discs in full face tunnelling machines. Results obtained to 
date reveal (a) the advantage of low cutting angles (b) the superior- 
ity of cutting discs over wedge discs (c) the importance of certain 
parameters (diameter-spacing between discs, etc). Two aspects of the 
problem remain: The instantaneous variations in cutting and batter- 
ing forces on a cutter; and tool wear resistance. In view of this, 
Cerchar proposes a research programme covering recording cutter 
wear in a certain number of working locations, spot measurements of 
stresses imposed on cutters, and laboratory tests regarding instanta- 
neous variations in stresses. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 51674, 51682, 51683, 51684, 
51721, 51734, 51746, 51747, 51750, 51754, 51759, 51760, 51761, 
51832, 51856, 51913 


51865 (ANL/ECT—3(App.A)(Pt.2)) Environmental control im- 


plications of generating electric power from coal. 1977 technology 
status report. Appendix A (Part 2). Coal preparation and c 
assessment study appendix. (Argonne National Lab., IL (USA); 
Bechtel Corp., San Francisco, CA (USA)). Dec 1977. Contract W- 
31-109-ENG-38. 392p. Dep. NTIS, PC A17/MF A011. 

This report presents the results of integrating coal washability 
and coal reserves data obtained from the U.S. Bureau of Mines. Two 
computer programs were developed to match the appropriate entries 
in each data set and then merge the data into the form presented in 
this report. Approximately 18% of the total demonstrated coal 
reserves were matched with washability data. However, about 35% 
of the reserves that account for 80% of current production were 
successfully matched. Each computer printout specifies the location 
and size of the reserve, and then describes the coal with data on 
selected physical and chemical characteristics. Washability data are 
presented for three crush sizes (1.5 in., */s in., and 14 mesh) and 
several specific gravities. In each case, the percent recovery, Btu/Ib, 
percent ash, percent sulfur, lb SO2/10® Btu, and reserves available at 
1.2 Ib SO2/10° Btu are given. The sources of the original data and 
the methods used in the integration are discussed briefly. 


51866 (CONF-780594—1) Pressure-drop correlation for design- 
ing vertical dilute-phase gas-solids lift-lines for materials used in coal 
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conversion processes. Modi, M.V.; Talwalkar, A.T.; Punwani, D.V. 
(Institute of Gas Technology, Chicago, IL (USA)). 1978. 28p. Dep. 
NTIS, MF A0O1. 

From Powder and bulk solids handling conference; Chicago, 
IL, USA (16 May 1978). 

Portions of document are illegible. 

Many correlations are available in the literature to estimate 
pressure drop in vertical, dilute-phase, gas-solids lift-lines. However, 
most of these correlations are developed from data obtained in low- 
pressure systems and with materials other than coal. Therefore, the 
applicability of such correlations for the design of high-pressure coal 
transport systems, required in several coal conversion processes, 
should be evaluated. The Institute of Gas Technology is reviewing 
the available methods and correlations for estimating pressure drop 
in vertical, dilute-phase, gas-solids transport of materials, such as 
coal and char used in coal conversion processes. The published data 
used to evaluate these correlations cover a wide range of operating 
conditions: particle diameters, 160-19,050 microns; particle densities, 
59-245 lb/cu ft; pipe diameters, 0.18-6 inches; operating pressures, 
14.7-680 psia; and transport gas densities, 0.005-3.4 Ib/cu ft. Evalua- 
tion of the various published correlations for estimating pressure 
drop in vertical, dilute-phase, gas-solids transport lines, shows that 
on an overall basis a modified Konno and Saito’s correlation is the 
best and is, therefore, recommended for designing gas-solids trans- 
port lines for coal and related materials at low as well as high 
pressures. It is not the best correlation possible, but a better under- 
standing of the mechanism of pressure drops in lift lines and more 
experimental data on coal are needed to develop such a correlation. 


51867 Simple expression to evaluate coal-washing efficiency. 
Sarkar, G.G.; Das, H.P. (Central Fuel Research Inst., Dhanbad, 
India). World Coal; 4: No. 6, 23-25(Jun 1978). 

A new formula is proposed for evaluating the efficiency of 
coal washing plants. The results of actual separations by different 
types of equipment are evaluated by the new and two previously 
used expressions for efficiency. It is concluded that the values 
calculated by the new expression can represent the efficiency of a 
washing process on a much wider scale, taking into account both the 
characteristics of the feed coal and the operating conditions of the 
washing process. (LTN) 


51868 Putting the coal slurry pipelines to the test. Sauermann, 
H.B. Coal, Gold Base Miner. South. Afr.; 26: No. 3, 42-45, 49(Mar 
1978). 

This paper deals with the advantages and disadvantages of 
coal slurry pipelines and describes coal slurry tests undertaken in 
three test circuits with 100, 200 and 250 mm diameter pipes. The test 
results from the test circuits were used to scale-up pressure gradients 
to larger pipe diameters. The construction and installation of hydrau- 
lic transport pipelines is simple and requires a minimum of space. 
The crossing of rivers, roads, railways or any other obstacles is 
comparatively easy. The operation, supervision and maintenance of a 
pipeline is simple since any pipeline can be easily adapted for fully 
automatic control. For this reason manpower requirements are small 
resulting in only small increases in operating costs during the life of a 
pipeline. This is an attractive feature in any economy troubled by 
inflationary trends. In transporting a commodity such as coal the 
quantities handled are usually large and the distances are long. The 
profitability of hydraulic transportation systems benefits from such 
operating conditions. Even though the various components of a 
slurry transport system, such as the slurrying facilities at the mine 
end and the dewatering facilities at the utilization end, are complex, 
their reliability is high. Against the advantages, the following limita- 
tions can be visualized: It is practically impossible to transport solids 
other than those for which the pipeline was designed; in this regard, 
road and rail transportation is more versatile. The solids throughput 
through a pipeline cannot be economically increased beyond its 
design throughput. Pipelining involves the use of fluids, in most 
cases water, which in some instances may not be readily available. 


51869 Getting down to making abrasion less troublesome. Coa, 
Gold Base Miner. South. Afr.; 26: No. 3, 91, 93(Mar 1978). 

While some of the lining materials most resistant to impact are 
usually also resistant to sliding abrasion, their cost is often too high 
for most sliding abrasion areas. Other, cheaper, more highly impact 
resistant liners are not necessarily sufficiently resistant to sliding 
abrasion or to the chemical composition of the transported material. 
Fused cast basalt tiles have proven to be one of the few lining 
materials which seem to satisfy most of the abovementioned criteria 
as an ideal sliding abrasion resistant liner. They are extremely hard (8 
points on a Mohs scale, against diamond's 10), durable, inexpensive, 
resistant to corrosion of most acids and alkalis, and easy to install. 
They can be used for lining straight or curved surfaces like chutes, 
flumes, cyclones, etc. or for lining steel pipes and bends. There are 
only a few places in the world where a first quality basalt can be 
found and one of the best basalts is mined and processed in West 
Germany by a firm, Schmelzbasaltwerk Kalenborn, who were the 
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pioneers in this field at the beginning of this century and their 
product is known as " Abrasist.” 


51870 Homogenizing and stockpiling of run-of-mine coal: the 
Lohberg system. Hennig, H.; Ehlert, S. Aufbereit.-Tech.; 18: No. 11, 
575-591(Nov 1977). (In German). 

At Lohberg colliery there could be large fluctuations in the 
quantity and quality of coal being brought to the surface. To avoid 
coal preparation problems caused by these variations, a blending and 
stockpiling system was designed which can easily be extended. For 
environmental protection, the installation can be roofed at low cost. 
The Chevron method with a symmetric pile cross section is used, 
and coal is reclaimed with a drum which can receive coal from two 
sides simultaneously. The coal can be stored in two or three blending 
beds. The cost of this installation is significantly lower than that of 
an installation designed for operation at the peak load. The installa- 
tion has been operating satisfactorily since 1976. 


51871 Solving preparation problems for South African export 
coal. Butcher, S.G. S. Afr. Min. Eng. J.; 88: No. 4134, 63-75(Nov 
1977). 

Special needs of steel producers in Japan and Europe have 
resulted over the past decade in major changes in coal production 
and marketing. Canadian and South African coals are being mined in 
increasingly large quantities for this market presenting particular 
coal preparation problems. New design requirements are determined 
by environmental considerations and growth in thermal coal exports. 


51872 Coal preparation: a look ahead. Jenkinson, D.E.; Spanton, 
H.M. Min. Eng. (London); 137: No. 196, 127-130(Oct 1977). 

Techniques which will be used in the future for fines treat- 
ment, automatic homogenization of raw coal and noise reduction are 
considered. Dense medium coal cleaning systems will use magnetite, 
or possibly ferrosilicon; starch-based flocculants will be replaced by 
polyacrylamide. 


51873 Prospects for hydraulic coal transport in the USA. Arch. 
Energiewirtsch.; 31: No. 6, 485-488(Jun 1977). (In German). 

The technical and economic investigations concerning the 
option for the most favorable energy transportation sytem to cover 
large distances in the USA are reported. Four variants are investigat- 
ed: (1) Power transmission on UHV systems; (2) coal transportation 
by rail; (3) mixed coal transportation on ships and on rail; (4) 
hydraulic coal transportation. The power to be transmitted is as- 
sumed to be 1,600, 3,200, 6,400 and 9,000 MW, the distance being 
800 km and 2,400 km. A comparative evaluation of the costs of 
energy transport calculated per year for both distances indicates that 
the coal sludge transportation is the cheapest system for specific 
American circumstances. 


51874 Effect of agitation on quality of selectively agglomerated 
fine coal. Nicol, S.K. Inst. Min. Metall., Trans., Sect. C; 86: C92- 
C93(Jun 1977). 

This paper discusses the effects of agitation of an aqueous coal 
slurry, prior to the addition of kerosene to agglomerate it, on the 
yield and quality of the clean coal produced by selective agglomer- 
ation. Product ash was found to decrease from 13.9 to 9.6 percent as 
the intensity of agitation was increased from 2000 to 14,000 rev/min; 
however, the corresponding change in recovery was relatively 
minor. Analysis of the likely particle size distribution of the product 
suggests that the increased degree of beneficiation is the result of 
comminution. Since the high-speed stirrer used requires much more 
energy than does conventional wet grinding methods, this size 
reduction is better achieved by means of a ball mill. 


51875 Treatment system is innovative for coal storage facility. 
Kaneletz, M.; Hess, J.J. Water Wastes Eng.; 14: No. 5, 28-32(1977). 

At a coal storage facility at Superior, Wis., where coal is 
stockpiled for shipping to power plants on the Great Lakes, precipi- 
tation on the coal pile, as well as the use of water for dust suppres- 
sion and fire protection, result in surface run-off and leachate dis- 
charge. To prevent pollution of St. Louis bay, a plant was installed 
to treat leachate and run-off for re-use for dust suppression and fire 
protection. The water is coagulated with lime and polymer, settled, 
neutralized with sulphuric acid, and passed through a microstrainer; 
sludge is dumped in lagoons. When necessary, additional water is 
obtained from Lake Superior for dust suppression and fire protec- 
tion. All treatment is controlled automatically. 


51876 Gate belt conveyors. London; National Coal Board 
(1977). 56p. 

Report gives a general account of the Gate Belt Conveyor as 
used in NCB underground coal mines. The main components of the 
machine are outlined and current terminology is explained. The 
importance of safety is emphasized. 
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COMBUSTION 


REFER ALSO TO CITATION(S) 51673, 51726, 51766, 51797, 
52368, 52369, 52377, 52384, 52385, 52386, 53242, 53322, 53323 


51877 (FE—2489-20) Development of combustion data to utilize 
low-Btu gases as industrial process fuels. Project 8985 quarterly status 
report, October 1—December 31, 1977. Waibel, R.T. (Institute of Gas 
Technology, Chicago, IL (USA)). Mar 1978. Contract EX-76-C-01- 
2489. 20p. Dep. NTIS, PC A02/MF AOl. 

Data collection and analysis for the combustion tests with the 
Bloom baffle burner, representative of the forward-flow-type burner, 
were completed. Combustion trials with the kiln burner are being 
conducted. A modified kiln fuel injector is required because of 
combustion stability problems for Winkler air fuel gas with the fuel 
injector designed for natural gas. 


51878 (FE—2489-25) Development of combustion data to utilize 
low-Btu gases as industrial process fuels. Project 8985 quarterly status 
report, January 1—March 31, 1978. Waibel, R.T.; Fleming, E.S. 
(Institute of Gas Technology, Chicago, IL (USA)). Jun 1978. Con- 
tract EX-76-C-01-2489. 30p. Dep. NTIS, PC A03/MF AOl1. 

Combustion trials have been completed with the kiln burner. 
The thermal efficiency with the various fuel gases used was found to 
be ordered by adiabatic flame temperature. Combustion trials for the 
Maxon Wide-Range nozzle-mix burner have also been completed. 
The shape of the heat absorption curve was identical for all fuels 
studied, probably because of the very short flames produced by this 
burner. Thermal efficiency of the various fuel gases tested was also 
found to be a function of adiabatic flame temperature. 


51879 (FE—2664-9) Ceramic Technology Readiness Program. 
Ninth monthly technical progress report, May 29, 1978—July 2, 1978. 
(AiResearch Mfg. Co. of Arizona, Phoenix (USA)). 10 Jul 1978. 
Contract EF-77-C-01-2664. 38p. Dep. NTIS, PC A03/MF AOIl. 

Activities are reported in a program to provide evidence of 
the ability of ceramic components to survive for lifetimes adequate 
for utility applications in an environment of high temperature com- 
bustion products from coal-derived fuels and to develop and demon- 
strate technology readiness for the applicatidn of ceramic materials 
technology to advanced gas turbines operating on coal-derived fuels 
in utility base load and intermediate load service. In aerodynamic 
component analysis a preliminary blade airfoil vibration analysis 
revealed that care must be taken when blades and stators are 
designed to ensure that stator passing frequency does not excite any 
higher order fundamental frequencies. In stator design a series of 
concepts are grouped to ensure that all possible concepts are consid- 
ered. In combustor design annular and radial inflow combustor 
concepts are being studied. Drawings of these concepts are included. 
Ceramic materials being screened for corrosion/erosion tests are 
listed. The list includes silicon carbide, silicon nitride, aluminum 
nitride, AlzO3-ZrO2 composites, spinel, Y2Os, and sialons. (JRD) 


51880 (HCP/T2564—01) Demonstration program for coal—oil 
mixture combustion in an electric utility boiler, Category III A. 1977 
annual report. (New England Power Service Co., Westborough, 
Mass. (USA)). Jun 1978. Contract EX-76-C-01-2564. 10lp. Dep. 
NTIS, PC A05S/MF AO1. 

The technical and operational development of preparing and 
burning a coal-oil mixture (COM) has been underway for many 
years. The increase in fuel costs and the need to reduce foreign oil 
imports have caused increased interest and activity in this process 
during recent years. The Department of Energy has demonstrated 
various aspects of COM firing in the laboratory and industrial 
boilers, but a major application in utility central station boilers has 
yet to be tested on a continuous basis. The NEPSCO program is a 
major step forward; a full scale test program to fire COM to 30% of 
coal by weight in a high pressure boiler designed for both coal and 
oil firing. The only major modification to the present boiler, air 
heater, precipitator, fans and stack is the installation of a commer- 
cially available burner considered highly suitable for the expected 
characteristics of COM. Studies have been conducted to determine a 
method to produce a stable COM and to store and transport the 
material reliably and economically. These studies investigated blend- 
ing techniques, stabilizing additives, and rheology of COM. Results 
of studies, equipment selection and system designs will be evaluated 
during a two-phase test program. Feasibility Testing, the initial 
phase is a six-week partial load program leading to the second, or 
Demonstration Phase, a one-year program that will prove long term 
Operating, maintenance and environmental compatability of COM 
combustion. 


51881 Role of oxygen in the improvement of combustion perform- 
ance of blast furnace gas. Ivernel, A.; Karinthi, P.; Bertrand, C.; 
Michelfelder, S. Rev. Gen. Therm.; 17: No. 196, 385-392(Apr 1978). 
(In French). 
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Prospects for using blast furnace gas have led AIR LIQUIDE 
in cooperation with the IFRF to study the flames obtained with the 
gas. Experimental conditions (flames with natural and blast furnace 
gases, with air or oxygen or a mixture of the two as supporter of 
combustion) are described along with the results of measurements 
made including flame temperature, flame length, smoke composition, 
temperature of experimental furnace, calorific efficiency, NO/sub x/ 
content in smoke, and flame noise level. It appears from the results 
that a flame of blast furnace gas with oxygen has the same character- 
istics and creates nitrogen oxide emissions and noise levels compara- 
ble with those of a natural gas flame with air. 


51882 Combustion of coal and oil in agg boilers. Hart, 
A.B.; Lawn, C.J. Energy Dig. (London) ; 7: No. 1, 13-17(Feb 1978). 

This article discusses the origin and properties of coal and oil, 
the methods of burning pulverized coal or fuel oil in large power 
stations, describes in some detail the combustion process and com- 
bustion products in both coal- and oil-fired furnaces, with particular 
attention to the production of SO3, SOs, NO, and particulates. The 
problem of combustion control is considered, and methods presently 
used to implement it are discussed. It is reported that several 
laboratories of the Central Electricity Generating Board (CEGB) 
are developing ways in which the optimization of combustion condi- 
tions could be made automatic. An important research goal is the 
establishment of ‘cost functions’ showing in economic terms the 
results of varying the air-to-fuel ratio for a boiler and taking all the 
various conflicting factors into account. This involves a somewhat 
complex balancing process in which relative values must be assigned 
to efficiency, availability (freedom from outage for maintenance) and 
environmental aspects. 


51883 Use of coal as a raw material and as an energy source. 
Keil, G.; Klare, H. Koks, Smola, Gaz; 22: No. 10, 245- 748(Oct 1977). 
(In Polish). 

Present trends in the use of energy carriers are discussed, 
special attention being paid to hard coal. New methods are suggest- 
ed of using coal as an energy carrier and as a raw material. 


51884 Results of tests on the process of fluidisation of pulverised 
coal, Chal’tsev, M.N.; Novikov, A.F.; Achinovich, G.V.; Danilenko, 
A.F. Therm. Eng. (USSR) (Engl. Transl.); 23: No. 9, 60-63(Sep 1977). 

Translated from Teploenergetika; 23: No. 9, 77-80(1976). 

The follwing conclusions resulted: (1) A feature of fluidiza- 
tion of coal dust is the existence of a peak pressure when air 
initially breaks through the solid layer. Air flow through the bed 
without disturbing the structure of the solid bed takes place within a 
very narrow range of velocities, (0 - 0.75) x 107 m/s; (2) Change 
into a fluidized state takes place within a wide range of air flow 
velocities, (6.5 - 24.9) x 10~* m/s; change back to a stationary state 
takes place within range of velocities (14.0 - 6.5) x 10~* m/s. These 
zones are characterized by instability of the properties of the bed; (3) 
Stabilization of the properties of the bed sets in with complete 
fluidization; the bed has the greatest stability within range of veloci- 
ties 0.02 - 0.016 m/s. Therefore, in order to reduce air flowrate and 
to obtain the most uniform feed of dust from the bin, increasing air 
flowrate to a value corresponding to u/sub f/ = 0.025 m/s and then 
reducing it to 0.016 equal to or less than u equal to or less than 0.02 
m/s is recommended. (4) The given dependences can be used for 
rough determination of parameters of fluidization coal dust with 
different size composition characterisitics. To obtain universal math- 
ematical formulae, further investigations of the process of fluidiza- 
tion, involving use of all types of coal dust with typical fraction 
composition for each of them, are required. 


51885 Question of the development of a mathematical model of 
the heating of polydisperse coal in a flow of gas. Pustovoimenko, A.I. 
Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 2, 126-130(Mar 
1977). 

When constructing a model it is essential to take into account 
the transient nature of the heating of the particles and also the fact 
that particles can slip relative to the gas. 


51886 Fluidized bed combustor for the incineration of slurries. 
Roben, K.W. Inf. Chim.; 187-192(Nov 1976). (In French). 

Article discusses the principles cf fluidized bed combustion of 
slurries and presents a diagram illustrating these. The slurry is 
covered by a secondary turbulent layer of quartz, ensuring an almost 
complete decomposition of the hydrocarbons, leaving a perfectly 
sterile and odorless ash, carbon dioxide and water. 


51887 Possible improvements of efficiency of use of new coal 
conversion techniques. Krier, K.H. Tech. Mitt.; 69: 468-475(Sep 1976). 
(In German). 

New techniques to improve the utilization of fuel in supplyin 
energy are discussed: (1) fuel cell; (2) gas-steam turbine processes; QO) 
fluidized bed combustion; (4) fixed bed gasification; (5) partial gasifi- 
cation of pulverised coal; (6) fluidized bed gasification; (7) various 
combined processes. Efficiency improvements from the present 
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maximum of 40% up to 55% can be expected from the use of the 
various possibilities described. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 51672, 51913, 52943 


51888 (ANL/EES-CP—8) Relative public costs associated with 
increased regional coal development. Santini, D.J.; Metzger, J.E.; 
Stenehjem, E.J. (Argonne National Lab., IL (USA)). 1978. Contract 
W-31-109-ENG-38. 19p. (CONF-780636—4). Dep. NTIS, PC A02/ 
MF AOl. 

From 71. Air Pollution Control Association meeting; Hous- 
ton, TX, USA (25 Jun 1978). 

This paper quantifies the costs of new public infrastructure 
(schools, sewers, police, etc.) induced by construction of coal gasifi- 
cation or coal electric plants in selected rural counties in each of the 
four major U.S. coal regions. Coal electric facilities are standardized 
against a 250 x 10° CF/day gasification plant. Both plants are 
designed to provide equal Btus of (1) energy to consumers, or (2) 
heat to consumers after final conversion in consumers’ homes or 
places of work. Plant construction employment is assumed uniform 
across all locations. Mine employment varies according to localized 
coal industry data. The comparison of the two methods of standardi- 
zation provides the major point of this paper. This should be of 
interest to any analyst wishing to compare impacts of alternative 
energy facilities. Considerably different results are obtained by the 
two procedures. The second procedure represents two necessary 
features of energy facility comparison, namely that the energy forms 
are directly substitutable and that the analysis is conducted on the 
basis of final units of energy delivered. In the second comparison, it 
is concluded that public infrastructure costs due to gasification and 
electric facilities are similar. Other points concerning differences in 
public infrastructure costs by (1) region, (2) plant type, and (3) mine 
type are also made. 


51889 (DOE/EIS—0004) Coal Loan Guarantee Program (P.L. 
94-163). Final Environmental Impact Statement. (Department of 
Energy, Washington, DC (USA)). Jul 1978. 482p. Dep. NTIS, PC 
A05/MF AO1. 

The Energy Policy and Conservation Act of 1975 (EPCA, 
PL 94-163) as amended by Section 164 of the Energy Conservation 
and Production Act of 1976 provides for a coal loan guarantee 
program to encourage the production of low and high sulfur coal by 
small underground coal producers. A loan guarantee ceiling of 750 
million dollars has been set-—80% of the loans for any given year are 
restricted to financing low sulfur coal production (0.6 Ibs sulfur/ 
MMBtu or 1.2 Ibs SO2/MMBtu). These funds may be used by small 
underground coal producers to: (1) open new underground mines 
and (2) expand or reopen existing underground mines. The funds 
also may be used for facilities at the mine site, e.g., coal preparation 
plants. The emissions resulting from the combustion of coal pro- 
duced at mines financed by the program must be environmentally 
acceptable as defined by the Clean Air Act, and mining operations 
must comply with existing Federal health and safety regulations. 
The Administrator of the Federal Energy Administration initially 
was responsible for carrying out the program; however, these re- 
sponsibilities were transferred to the Department of Energy in 
October, 1977. 


51890 Coal. Aylsworth, J.A. (Dep of Energy, Mines and 
a Ottawa, Ont). Can. Min. J.; 99: No. 2, 146-148, 151-153(Feb 

The year 1977 was a year of changing emphasis for Canada’s 
coal industry. The high level of activity and prospects for expansion 
in the thermal coal sector along with increased interest in coal 
conversion research, reflected this current shift in emphasis. The 
coking coal sector continued to experience a stable level of demand 
with little prospect for growth until the 1980s. Long-term contract 
prices remained relatively stable while low spot prices reflected the 
excess supply available in most of the world’s producing regions. 
Prospects for development of new coking coal properties failed to 
materialize, while several potential thermal coal mines entered the 
application stage. The article reviews developments by province. 


51891 NKK to cut steel production. West. Miner; 51: No. 1, 
42(Jan 1978). 

NKK (Nippon Kokan), Japan's second largest steelmaker and 
major importer of Canadian coking coal, has announced plans to cut 
steel production to 65% of its total crude steel capacity of 21.5- 
million tons at least for the coming year or two in view of the 
depressed steel market. 


51892 New coal era ahead. Giesel, H.B. Erdoel Kohle; 30: No. 
12, 543-551(Dec 1977). (In German). 


ERA VOL. 3, NO. 22 


In the opinion of the author the world is passing from a 
situation of plentiful energy supply to a period of scarcity and the 
prospects and changing patterns of coal in the developing energy 
situation are analyzed. Coal is the sole remaining source of energy 
that can bridge the gap before nuclear electricity and nuclear heat 
become available. Examines the role of coal in electricity generation 
and steelmaking; as well as in other consuming sectors; the techno- 
logical effort and finance required to enable coal to fill this role are 
discussed, as well as the consequences for the German coal industry. 


51893 Thermal coal for Japan. West. Miner; 50: No. 11, 37(Nov 
1977). 

Major trading companies in Japan are showing increasing 
interest in importing more steam coal. Industry needs to revaluate 
steam coal as an energy source. 


51894 Look at the economy of British Columbia. West. Miner; 50: 
No. 10, 40-42(Oct 1977). 

Because of their importance to Canada’s economy, resource- 
based industries were given priority at the BC Economic Sympo- 
sium in Vancouver sponsored by the BC Chamber of Commerce. 
High taxes in Canada coupled with uncertainties over future policies 
and tax levels are discouraging exploration and mine development. 
J.H. Morrish of Fording Coal Ltd. said Canada will face intense 
competition in Japanese coking coal sales, the Japanese steel industry 
is depressed, Japan has large inventories of coal and steel, and other 
markets must be sought. He foresees an increase in Western Canada's 
annual coking coal sales from 12-million tons to about 19-million 
tons by 1982. Competition will also be intense in the thermal coal 
market, but BC can compete. 


51895 29th Canadian conference on coal. West. Miner; 50: No. 
10, 70-80(Oct 1977). 

The Conference dealt with government and industry co- 
operation, progress, market, and the role of coal in meeting Canada’s 
growing energy needs, and the importance of getting markets for 
that coal. The article presents comments from some of the Confer- 


ence speakers. 


51896 Coal: a case for optimum utilization. Coal, Gold Base 
Miner. South. Afr.; 25: No. 7, 65, 67, 73(Jul 1977). 

Paper discusses the wastage of coal by present mining and 
washing methods. Exports result in further discard. Exports are 
violating a prime principle—to ensure that South Africa has a basic 
coal industry to support secondary industry. 


51897 European coal will remain the most important indigenous 
source of energy. Doerell, P. Mines Metall; 74-75(May 1976). (In 
French). 

An appraisal is presented of 5 factors raised by the Chairman 
of the UK National Coal Board at the 9th World Mining Congress at 
Duesseldorf in 1976 affecting the role of coal in the future: (1) Coal 
reserves existing in the world; (2) Safeguarding of power supplies; 
(3) Cost of energy; (4) Rising demand from markets; and (5) Coal 
convertibility. Coal is becoming the energy source and raw material 
source of the future. The conversion of coal into energy “in situ” 
would be the perfect solution. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 51782, 51783, 51799, 51836, 
51912, 53720, 53819 


51898 (PB—275593) The Federal Coal Mine Health Program in 
1974--annual report (5th) of health activities under the Federal Coal 
Mine Health and Safety Act of 1969. (National Inst. for Occupational 
Safety and Health, Cincinnati, Ohio (USA)). Dec 1976. 86p. NTIS 
PC A0S5S/MF AOI. 

The health activities fulfilling NIOSH responsibilities under 
the Federal Coal Mine Health and Safety Act of 1969 are reported 
for the calendar year 1974. The extensive medical examination 
services coordinated at the NIOSH Appalachian Laboratory for 
Occupational Respiratory Diseases in Morgantown, West Virginia 
processed 46,896 chest x-rays of active underground coal miners by 
the end of 1974. According to partial results, 5,714 (over 13%) x- 
rays showed some evidence of coal workers’ pneumoconiosis and 
progressive massive fibrosis was seen in 239 cases. By the end of 
1974, 1,059 physicians had demonstrated competence in the use of 
the official classification systems for x-rays. Preliminary results from 
the second round of the National Study of Coal Workers’ Pneumo- 
coniosis in which 4,072 underground coal miners were examined 
showed a significantly lower prevalence of pneumoconiosis com- 
pared with the results from the first round completed in 1971. The 
National Coal Workers’ Autopsy Service had accepted 628 post 
mortem examinations during 1974. Coal mine health research topics 
during 1974 are outlined. 
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51899 (PB—275599) Psychological, behavioral, and organization- 
al factors affecting coal miner safety and health. Technical report. 
Pfiefer, C.M.; Stefanski, J.L.; Grether, C.B. (Westinghouse Behav- 
ioral Service Center, Columbia, Md. (USA)). Jul 1976. Contract 
PE:S-HSM-99-72-151. 319p. (BSC—5). NTIS PC A14/MF AOl. 

The report represents the first wide-scale survey of the coal 
industry with regard to psychological, behavioral, and organization- 
al variables which may have an impact on safety and health in the 
mines. Fifteen pairs of mines were selected for inclusion in the 
survey, with one high-accident mine and one low-accident mine in 
each pair. Responses of personnel in high-accident mines were 
compared with responses of personnel in low-accident mines. Sepa- 
rate survey instruments were developed for use with each of seven 
distinct samples: underground miners, above-ground miners, union 
Officials, foremen, safety directors, managers, and miners’ wives. 
Survey results indicated that a number of alternative strategies are 
worth exploring in an attempt to further reduce accidents and illness 
in the coal industry. These strategies include organizational develop- 
ment techniques, work organization, training, behavioral programs 
to increase the frequency of safe job behaviors, redesign of safety 
equipment, improvements in company safety programs, and pro- 
grams to reduce occupational stress. 


51900 (PB—276118) Cylindrical duct fire spread. Report of in- 
vestigations. Edwards, J.C.; Perlee, H.E.; Chaiken, R.F. (Bureau of 
Mines, Pittsburgh, Pa. (USA). Pittsburgh Mining and Safety Re- 
search Center). 1977. 39p. (BM-RI—8258). NTIS PC A03/MF AOl. 

A two-dimensional, time-dependent, mathematical model has 
been developed that describes fire spread along the walls of a 
ventilated duct. The model is based on the assumption that the 
leading edge of the fire zone propagating along the wall surface 
coincides with the isotherm for the fuel ignition temperature. The 
model includes gas-phase-energy transport via radiation and forced 
convection inside the duct, and solid-phase-energy transport by 
conduction into the fuel lining. Product gases emitted from the fire 
zone are assumed to mix uniformly with the ventilation gas to 
produce an optically dense gas mixture at the combustion tempera- 
ture that enters the preheat region. Numerical solutions of the model 
equations for a coal-lined duct (i.e., simulated coal mine entry) have 
been used to investigate the effects of tube radius, air velocity, 
combustion temperature, and optical density of the soot-laden gas 
upon the terminal fire spread rate. 


51901 Federal Coal Mine Health and Safety Act of 1969, Title 
IV, black lung benefits. Fed. Regist. (Wash., D.C.); 43: No. 109, 
24542-24546(6 Jun 1978). 

From Proposed Rules, 20CFR410, Department of Health, 
Education, and Welfare, Social Security Administration. Proposed 
rule. 

The proposed rule implements recent legislation which (1) 
broadens the definitions of miner’ and “pneumoconiosis” for pur- 
poses of establishing entitlement to black lung benefits, (2) modifies 
the evidentiary requirements necessary to establish entitlement to 
Black Lung benefits, (3) requires that each claimant whose claim has 
been denied or is pending at the time of enactment be given the 
opportunity to have the claim reviewed under the revised eviden- 
tiary requirements; and (4) makes certain other substantive changes 
in the Federal Coal Mine Health and Safety Act of 1969, as amend- 
ed. These rules explain the revised statutory and evidentiary provi- 
sions of the law and the role of the Social Security Administration 
(SSA) in the review of the denied and pending Part B claims. 


51902 Localizing and combating endogenic fire centers in a coal 
mass, Jez, J.; Demel, T.; Druzdz, W.; Gwiazdowski, J.; Perlitius, B. 
Przegl. Gorn.: 33: No. 2, 53- 58(Feb 1978). (In Polish). 

It is shown that in coal seams inclined to spontaneous com- 
bustion it is possible to localize an endogenic fire center within the 
coal mass by boring a series of long test boreholes. These boreholes 
can be used not only for the localization of the fire center but also 
for direct active combating of the fire. In certain cases, when the 
boreholes strike cavities in the coal mass, it is possible to fill them 
through these holes. 5 refs. 


51903 Locating zones of concentration of seismoacoustic pulse 
centers. Kornowski, J.; Trombik, M.; Zuberek, W. Przegl. Gorn.; 33: 
No. 2, 72-79(Feb 1978). (In Polish). 

The results of tests on locating seismoacoustic pulse centers in 
a coal seam being worked are presented. A network of 4 to 6 
geophones installed ahead of the working face at distances of 40 to 
100 m apart was used. Using controlled blasting the P wave velocity 
was determined in the observed area. Locating the pulse centers was 
carried out on the basis of differences in the pulse arrival times at 
successive sensors and on the basis of the known wave propagation 
velocity. In the case of sharp pulse arrivals the location error is less 
than 10 m. Seismoacoustic pulse center distributions obtained after 
two concussion blastings are presented. 19 refs. 
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51904 Miner training needs grow with demand for energy: new 
standards will be proposed. Morgan, C. Mine Saf. Health; 3: No. 2, 8- 
13(1978). 

Over the years, statistical studies in mining and other indus- 
tries have indicated a close relationship between worker training and 
experience and accident and injury rates. Based on the analysis of 
accident reports, such studies generally have indicated that persons 
with less than a year’s experience face the greatest danger on the job, 
and that even more experienced workers become more accident 
prone when they begin a new work assignment than they do later 
when they are more familiar with work procedures. Safety and 
health training of miners is strongly emphasized in the Federal Mine 
Safety and Health Act of 1977, which became effective on March 9. 
The Act provides for broad mandatory training and retraining 
standards for the first time for underground and surface miners, both 
in the coal and metal and nonmetal industries. Several details of 
MHSA’'s training programs are described. 


51905 Detection of disused mineshafts at shallow depths by geoe- 
lectrical methods. Worthington, P.F.; Baker, R.D. Geoexploration; 15: 
No. 2, 111-120(Apr 1977). 

Concealed brick-lined mineshafts have been successfully lo- 
cated by electrical resistivity surveying with a configuration of four 
equidistant electrodes. The field interpretation makes reference to 
type curves derived from model studies. Using these data it is 
demonstrated that the characteristic resistivity anomalies also indi- 
cate the approximate shaft diameter and limiting depth of burial. The 
method is illustrated by field examples from levelled sites. 


51906 Use of remote monitoring. Fournel, E.; Gouilloux, C. 
Publ. Tech. Charbon. Fr., Inf. Tech.; No. 5, 229-285(1977). (In 
French). 

Paper traces the development of remote monitoring devices, 
since their first appearance for safety purposes. Discusses their uses 
in coal mines: working and safety (definitions); sources and channels 
of information (transmission of information by automatic or verbal 
means); mine control stations; duties and responsibilities of persons in 
charge. Examines the contribution made by remote monitoring to 
management in production sector. Gives examples of assistance 
given to production management showing a very advantageous 
result on balance, by their use. The use of computers in real time and 
in batched mode is compared. Discusses their use in monitoring mine 
atmosphere. Very favorable results have already been obtained in 
France and abroad. The broadening scope and future of remote 
monitoring is considered. 


51907 Health and safety: mines and quarries, 1976. London; 
HMSO (1977). 64p. 

Report reviews safety and health in coal mines, miscellaneous 
mines and quarries and refers in detail to accident experience. It also 
refers briefly to research work carried out by the Safety in Mines 
Research Establishment. In 1976, there were seventy-four persons 
killed and 627 seriously injured in all mines and quarries compared 
with eighty-one and 675 in 1975, a modest but encouraging reduc- 
tion of 8%. A more detailed breakdown shows that in coal mines, 
fifty persons were killed and 535 seriously injured compared with 
sixty-four killed and 586 seriously injured in 1975, a reduction of 
10%. The total accident rate has improved from 1.2 per 100,000 man 
shifts in 1975 to 1.12 in 1976. 


51908 Automatic detection of methane and fire hazards in hard 
coal mines. Firganek, B. Arch. Gorn.; 22: No. 2, 149-162(1977). (In 
Polish). 

Automatic detection of immediate methane and fire hazards, 
which require rapid action, and of potential hazards, is discussed. 
Information from sensors is initially processed on-line to detect 
immediate hazards, and potential hazards are detected by statistical 
analysis of longer-term trends. Algorithms are given which are 
useful in programming automatic detection systems. 


51909 Underground explosions in coal mines. Nicholson, E. 
Med., Sci. Law; 16: No. 4, 240-243(1976). 

This paper briefly summarizes the conditions associated with 
coal mine explosions: the constant release of firedamp and the 
presence of potentially dangerous coal dust. The mechanics of a coal 
dust explosion are outlined, and safety measures such as stone dust 
barriers and triggered barriers are referred to. 


51910 Effect of fire in mine shafts on hoisting rope strength. 
Burnat, B.; Madejski, J. Rudy Met. Niezelaz.; 21: No. 12, 499- 
502(1976). (In Polish). 

Tests were carried out to determine temperature ranges under 
which the tensile strength of 170 kg/sq. mm wire ropes is adversely 
affected. The results obtained may be useful in deciding whether 
hoisting ropes exposed to fire in shafts should be replaced or not. 
Methods are given on reducing the harmful effect of frre on hoisting 
rope strength. 
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REGULATIONS 


REFER ALSO TO CITATION(S) 51783, 51898, 51901, 51904, 52944 


51911 (MERC/SP—78/1, pp 97-107) Institutional constraints to 
the dev of coalbed methane. Olson, M.L. (Dept. of Energy, 


evelopment 
Washington, DC). Apr 1978. 

From Symposium on methane gas from coalbeds; Coraopolis, 
PA, USA (18 Jan 1978). 

In Methane gas from coalbeds: development, production, and 
utilization. 

Constraints to the development of coalbed methane as an 
energy resource may arise as a result of (1) an interest in keeping 
information about coal or gas resources confidential; (2) the Federal 
and State regulations affecting development of most energy re- 
sources; (3) taxation and pricing policies and practices of Federal 
and State governments; and, of basic significance, (4) legal questions 
related to the status of the resource and the rights of interested 
parties. Issues related to status and rights include the question of 
methane ownership, definitions of natural gas, the role of State and 
Federal regulatory agencies and the position of the Federal Energy 
Regulatory Commission (FERC, formerly the Federal Power Com- 
mission). A review of these matters indicates that both judicial 
decisions and legislative action will play roles in the modification of 
these constraints. Speculation is made as to the direction court 
decisions may go and the basis on which these decisions will be 
made. The problems of regulatory agencies as they attempt to deal 
appropriately with methane are discussed. Some suggestions are 
made as to actions they may consider pursuing. Legislative language 
is proposed that could assist in clarifying the status of the resource 
and the rights of interested parties. 


51912 Part of 1977 act on rights of miers is interpreted: ‘Walkar- 
ound provision’. Mine Saf. Health; 3: No. 2, 14-18(1978). 

The Department of Labor has issued a statement giving its 
interpretation of a provision in the Federal Mine Safety and Health 
Act of 1977 which grants “walkaround rights” to miners’ representa- 
tives during a mine inspection or conference. The provision--Section 
103(f) of the Act--specifically gives both a representative of miners 
and a representative of the mine operator the opportunity to accom- 
pany a MSHA inspector during physical inspection of a mine and to 
take part in pre- or post-inspection conferences at the mine. If a 
miners’ representative also is a mine employee, he must suffer no pay 
loss for the inspection period. The article gives a number of defini- 
tions, exceptions for various reasons, and the inspector's responsibili- 
ty and authority in various possible situations. 


51913 Role of ition in Canada’s international coal trade. 
West. Miner; 50: No. 11, 34-36(Nov 1977). 

A condensation of a paper by D.H.W. Kirkwood of Trans- 
port Canada presented at the recent Canadian Conference on Coal is 
presented. National transport policy, international coal trade, capac- 
ity, rail, ports, marine policy, and transport rate regulations are 
discussed. In all situations the government has a regulatory responsi- 
bility. 


PETROLEUM 


REFER ALSO TO CITATION(S) 52891 


51914 (DOE/EIA—0042) International petroleum annual, 1976. 
(Department of Energy, Washington, DC (USA)). Jun 1978. 35p. 
Dep. NTIS, PC A03/MF AO1 

The major world developments of 1977 and 1976 with respect 
to petroleum are summarized. Statistical data are presented on the 
supply and demand for petroleum and petroleum products, imports 
and exports, world production, world reserves, retail prices of 
selected products, and production of natural gas liquids. (JSR) 


51915 Petroleum and natural gas. Lugg, W.G. (Dep of Energy, 
Mines and Resour, Ottawa, Ont). Can. Min. J.; 99: No. 2, 162-163, 
165-168(Feb 1978). 

The outlook for the Canadian oil and gas industry improved 
markedly in 1977 as realized potential for proving up significant 
amounts of new oil and gas reserves in Western was aug- 
mented by exploratory successes offshore in the Canadian Arctic. In 
1977 significant new exploratory trends began to unfold in the West 
Pembina area of Alberta and offshore from the Mackenzie Delta in 
the Beaufort Sea. The article reviews developments. 
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GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 53330, 53757, 53758, 53760, 53761 


51916 Bn nee mange of geophysical mee>-< way to raise the 
efficiency of and gas exploration and prospecting. Bulma 
sov, A.P. (Ivano-Frankovskit In Inst of Pet and Gaz, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 11, 66-69(1977). (In Russian). 

The work carried out by the Chair of geophysical methods of 
exploration and prospecting of mineral deposits and the Chair of 
industrial geophysics of the Ivano-Frankovsk Institute of Petroleum 
and Gas on improving the methods of field and well geophysics is 
described. In particular new methods of seismic holography and 
seismovision, and of gamma-spectrometry of oil and gas productive 
series are briefly described. 


51917 Development of I.M. Gubkin’s teaching in connection with 
the elaboration of the theory of regional oil and gas accumulation in 

ew Inst of Petro- 
chem and Gaz Ind im. I.M. Gubkin, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 11, 90-98(1977). (In Russian). 

Principal results of studies of the general laws of regional oil 
and gas accumulation in earth’s crust in connection with the devel- 
opment of theoretical foundations of prediction are presented. For- 
mulations of basic conditions for regional and local oil and gas 
accumulations are given. 


51918 Role of ae faults in the formation and disruption of 
oil and gas beds in the accumulation area, Sangachaly-offshore-- 
Duvannyi-o Bulla Island. Raikhman, I.R.; Guseinov, G.M.; 
Slimuradov, Sh.E.; Nabil Rezak, N.Yu.; Mekhtiev, N.Yu. (Az SSR 
Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 12, 3-5(1977). (In Russian). 

Uneven growth of some structures in the investigated accu- 
mulation area of the Caspian Sea is revealed by the method of 
isopachic plotting. It is pointed out that major lengthwise breaks 
occurred at different times. The postsedimentational character of the 
main lengthwise break and the consedimentational character of the 
second lengthwise break is revealed. The oil bed at horizon VIII is 
tectonically screened, and that of horizon VII broken up. In accord- 
ance with the plottings made, parts of north-eastern situated to 
the east of the second lengthwise disruption should be the place of 
the supposed concentration of deposits in sole formation of the 
productive series. 


51919 Gas condensate and oil gushers in the Bulla-offshore field 
and prospects of further exploration. Khalilov, N.Yu.; Kerimov, 
A.A.; Mekhtiev, P.G. (Az SSR Inst of Pet and Chem im. M. 
Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 6-8(1977). 
(In Russian). 

New data on deep exploratory drilling in the Bulla-Offshore 
area are presented. Major oil-and-gas and gas-condensate deposits 
have been discovered there recently at horizons V and VII of the 
productive series. Taking account of the new factual data and 
theoretical considerations, prospects of oil and gas potential of 
horizons V and VII, as well as of the still unprospected lower 
formations of the productive series are evaluated. Directions of 
further exploratory Grilling at the Bulla-Offshore deposit and within 
the boundaries of the adjacent structures of the Baku Archipelago 
are pointed out. 


51920 Distribution characteristics of major hydrocarbon deposits 
and the conditions for their formation. Makhnach, A.S.; Panov, V.V. 
Dokl. Akad. Nauk BSSR; 21: No. 4, 336-338(1977). (In Russian). 

Periodic previously existing high paleotemperatures enhanced 
a vigorous thermo-catalytic transformation of organic matter into 
hydrocarbons. The organic matter was contained in broad strata of 
sand-clay-carbonaceous and vulcogenic-pyroclastic formations. Also 
enhanced was the migration of hydrocarbons in detached elision and 
regenerated waters to peripheral platform zones where a differenti- 
ation of fluids into two- and three-phase systems (water-oil-gas) 
occurred as the paleotemperature and stratal pressures were low- 
ered. Hydrocarbon deposits, including huge deposits in the Russian, 
American, Arabian and other platforms as well as in advanced 
downwarps of the Hercynian and Alpine tectogenetic cycles, were 
formed in the presence of traps (structures) along the path of fluid 
migration within the marginal depressions and upheavals of plat- 
forms and advanced deflections. 9 references. 


51921 Comparative characteristics of the oe any structure and 
prospective gas and oil content of northern and southern depressions of 
the Pre-Urals marginal deflection. Varentsov, M.I.; Doroshko, S.M.; 

Korolyuk, I.K.; Tumanov, P.A.; Bluket, O.A.; Bogatskaya, G.L; 

Meiamud, E.L.; Sidorov, A.D.; Kirillova, 1.A.; Chichmarev, V. G. 
pp 5-31 of Geologiya i neftegazonosnost’ priural’ ya i zapadnogo 
sklona Urala. Varentsov, M.I. Moscow; Izdatel’stvo Nauka (1976). 
(In Russian) 
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Similar and dissimilar features are identified in the structure 
of the Bel’skaya and Pechorskaya depressions of the Pre-Urals 
marginal deflection. Similar features in their structure and gas-oil 
content include geotectonic position, articulation with adjoining 
geostructural elements of the crust, platform nature of pre-orogenic 
deposits, age and structure of basic structural-tectonic levels, gas-oil 
content of both orogenic and pre-orogenic deposits, etc. The dissimi- 
lar features noted in the structure of the Bel’skaya and Pechorskaya 
depressions include the following: the composition and age of the 
crystalline bed, the time of embedment of the depressions, the 
formational character of orogenic deposits in the outer rim, and the 
location of large oil-gas accumulation zones within the basic struc- 
tural-tectonic subdivisions. Basic conclusions are formulated with 
respect to the tectonic characteristics of oil and gas deposits, and the 
very promising nature that pre-orogenic deposits hold for oil and gas 
exploration is indicated. 


51922 Basic features in the geological structure, development, 
and petroleum-gas content in the middle section of the Pre-Urals 
marginal deflection. Gromeka, V.I.; Svishchev, V.M. pp 31-35 of 
Geologiya i neftegazonosnost’ priural’ya i zapadnogo sklona Urala. 
Varentsov, M.I. Moscow; Izdatel’stvo Nauka (1976). (In Russian) 
An examination is made of similar and dissimilar features in 
the geological structure and developmental history of the Solikams- 
kaya and Sylvinskaya depressions of the middle section of the Pre- 
Urals marginal deflection. The territory is given very good pros- 
pects on the basis of recent geological surveys, and regions in which 
petroleum exploration should be concentrated are suggested. 


51923 Prospects of discovering pay deposits of petroleum in the 
carbonate strata of the Serpukhov supra-horizon in the Timano-Pevhor 
petroleum-gas province. Zoloev, M.T.; Grigor’ev, G.G.; Burovoi, 
A.M. pp 92-96 of Geologiya i neftegazonosnost’ priural’ya i zapad- 
nogo sklona Urala. Varentsov, M.I. Moscow; Izdatel’stvo Nauka 
(1976). (In Russian) 

An examination is made of prospective exploration of large 
petroleum and gas deposits that are associated with zones of broad 
anhydrite mantles. Proof is offered for the possibility that these kinds 
of deposits were formed both as a result of petroleum-gas formation 
processes within the Serpukhov strata and the vertical migration of 
hydrocarbons. Priority sites are identified for the purpose of deep 
drilling for major petroleum deposits. 


51924 Petroleum exploration in the terrigenous Devonian of the 
southern Volga-Urals province. Medvedev, N.F.; Serebryakova, E.S. 
pp 103-112 of Geologiya i neftegazonosnost’ priural’ya i zapadnogo 
sklona Urala. Varentsov, M.I. Moscow; Izdatel’stvo Nauka (1976). 
(In Russian) 

Conclusions are drawn with respect to favorable tectonic and 
lithological prerequisites to discovering petroleum deposits in the 
terrigenous Devonian of the southern Volga-Urals province, based 
on contemporary methods of studying the structural features of the 
foundation and sedimentary cover as well as information about 
lithology and petroleum content. 


51925 Bituminological characteristics of deposits in the Paleozoic 
of the Urals. Geiro, S.S.; Leshchenko, V.E.; Borisov, A.A. pp 113- 
119 of Geologiya i neftegazonosnost’ priural’ya i zapadnogo sklona 
Urala. Varentsov, M.I. Moscow; Izdatel’stvo Nauka (1976). (In 
Russian) 

An examination is made of bituminological research results of 
Paleozoic deposits from outcrops along the Podcherem river. A 
study was made of organic carbon content in the rocks and the yield 
of chloroform and alcohol-benzene bitumoid. 


51926 Geologicheskoe stroenie i neftegazonosnost’ platformennoi 
chasti Kaspiya. (Geological structure and petroleum-gas potential of 
the platform part of the Caspians). Lebedev, L.I.; Edigaryan, Z.P.; 
Kulakova, L.S.; Aleksina, I.A.; Kalinina, L.A.; Nikishkin, A.V. 
Moscow; Izdatel’stvo Nauka (1976). 127p. 

Information is given on the geological structure of the middle 
and northern parts of the Caspian Sea. A research methodology is 
presented, and information is given on the structure of bottom layers 
and topography. Structural characteristics of the upper part of 
sedimentary cover are given on the basis of geoacoustical profiling 
data. The deep structure is analyzed and the characteristics of basic 
geostructural elements are presented. Prospective oil and gas con- 
tents of the Caspian Sea section under review are evaluated on the 
basis of geological and geophysical data. 2 tables, 23 figs., 143 
references. 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 52074, 53131 
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51927 (LBL—7027, pp 5-13) Petroleum engineering well test 
analysis: state of the art. Ramey, H.J. Jr. (Stanford Univ., CA). Mar 
1977. 

From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 

In Invitational well-testing symposium proceedings. 

The objectives of well testing are reviewed and conventional 
well testing methods are summarized. Problems insoluble by these 
conventional methods and modern attempts to solve them are indi- 
cated. These include the behavior of wells with fractures and storage 
and skin effect type curves. Significant problems still remaining in 
well testing analysis are cited. (JSR) 


51928 (LBL—7027, pp 36-43) Oil and gas instrumenttion. 
Kenyon, W.E. (Schlumberger-Doll Research Center, Ridgefield, 
CT). Mar 1977. 

From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 

In Invitational well-testing symposium proceedings. 

"Well testing” is usually considered to mean the flow testing 
of a well to determine its producibility. This paper reviews some 
wireline measurements which are applied in the somewhat larger 
context of predicting and managing the performance of oil and gas 
reservoirs: nuclear spectroscopy, electromagnetic propagation, pro- 
duction logging, and the wireline formation tester. The emphasis is 
on underlying principles. 


51929 (LBL—7027, pp 117-160) Pressure behavior of wells in- 
tercepting fractures. Raghavan, R. (Univ. of Tulsa, OK). Mar 1977. 

From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 

In Invitational well-testing symposium proceedings. 

The pressure behavior of wells intercepting fractures is of 
considerable interest to the petroleum industry due to the large 
number of wells that have been hydraulically fractured to improve 
well productivity. As a result of extensive research to resolve 
differences between field results and expectations based on analytical 
studies, a considerable body of knowledge on the performance of 
fractured wells has been accumulated. A brief survey of the current 
level of understanding of this aspect of pressure transient analysis by 
petroleum engineers is presented. The topics considered here include 
the following: the effect of vertical, horizontal, and inclined frac- 
tures on pressure behavior at the well, the influence of fracture flow 
capacity on pressure vs. time data, the effect of wellbore storage and 
damage on pressure response, and the influence of closed (depletion 
or zero recharge) or constant pressure (complete recharge bound- 
aries. Both flowing and shut-in pressure behaviors are discussed. 
This survey also indicates some of the problems that should be 
solved to improve the understanding of fractured well behavior. 


51930 (LBL—7027, pp 161-174) Application and interpretation 
of drill stem test. Anderson, M. (Halliburton Services, Duncan, OK). 
Mar 1977. 

From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 

In Invitational well-testing symposium proceedings. 

The drill stem test is an analysis tool for evaluating potentially 
productive formations. It will yield information on production rate, 
transmissibility, flow capacity, relative permeability, and damage. 
The equipment available and the procedures to be used for testing on 
land and from a floating platform are described. Typical test results 
are illustrated and discussed. (JSR) 


51931 Can a core tell more. Drilling; 39: No. 9, 8(Jun 1978). 

It is not economically feasible to obtain an unaltered true fluid 
core under reservoir conditions, but drilling-mud invasion and flush- 
ing of the core might be reduced if a coring device such as Maurer’s 
proposed Phase I system is used. (DLC) 


51932 Big muddy: can a chemical flood breathe new life into a 
tired old giant. Drilling; 39: No. 9, 36-37(Jun 1978). 

A 9-year, $35.5-million tertiary recovery project has been 
begun in the Big Muddy Field in Wyoming. It will evaluate a 
chemical flooding process employing an aqueous surfactant slug 
followed by polymer. (DLC) 


51933 Surfactant oil recovery process. Carlin, J.T.; Park, J.H. (to 
Texaco Inc.). US Patent 4,083,403. 11 Apr 1978. Filed date 1 Dec 
1976. 10p. 

Surfactant oil recovery process is claimed in which an aque- 
ous fluid containing petroleum sulfonate is injected into an oil 
formation containing water which is naturally fresh or which has 
been reduced to an acceptable salinity level by a pre-flush with fresh 
water is disclosed. Optimum oil recovery is achieved by determining 
the average equivalent weight petroleum sulfonate which produces 
the minimum interfacial tension in an oil-brine system similar to that 
present in the formation in which the surfactant is to be injected, and 
a petroleum sulfonate sample having an average equivalent weight 
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which is from 2 to 20 percent and preferably from 5 to 15 percent 
less than the average equivalent weight of the sample which pro- 
duced the minimum interfacial tension, or from 20 to 100 and 
preferably from 30 to 70 equivalent weight units less than the 
average equivalent weight of the sample which produced the mini- 
mum interfacial tension is used in the oil recovery process. 


51934 Inertia welding of drill pipe. Kuruzar, D.L. (Manufactur- 
ing Technology, Inc., Mishawaka, IN). pp 71-82 of Alternative 
methods for pressurized (or buried) gas systems. Pipe joining sympo- 
sium papers. Chicago; Institute of Gas Technology (1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

The Inertia Welding process is described as one of the most 
recent developments in the metals joining industry. The process is 
first discussed in general and then specifically in relation to the Drill 
Pipe Industry. Slides are presented as an aid in the presentation, 
including drill pipe machines and tooling. A short movie of one of 
the Inertia Welder Drill Pipe Machines in production is shown. 


51935 Problem of determination of the drilling process model 
coefficients. Gulizade, M.P.; Iskhagi, Kh.N.; Rasulov, A.S.; Rza- 
Zade, S.A. (Az SSR Inst of Pet and Chem im. M. Azizbekov). Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 11, 73-75(1977). (In Russian). 

The mathematical model of the process of rotary roller bit 
drilling contains a great number of unknown coefficients. By deter- 
mining the values of coefficients appearing in differential equations 
that describe different stratigraphic formations and bit types, it is 
possible to optimize the drilling process. A method of determination 
of coefficients of axial load, number of bit rpm, and quantity of the 
fluid transferred is presented. 


51936 Problems of mastering extra deep wells. Yaremiichuk, 
R.S. (Ivanov-Frankovskii Inst of Pet and Gaz, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 11, 87-89(1977). (In Russian). 
Problems of oil extraction from wells 5000-7000 m deep are 
considered. Despite the fact that geophysical explorations establish 
the presence of reservoirs and that intensive oil and gas manifesta- 
tions are encountered during drilling, during the completion and 
testing of wells, cases of a complete absence of oil, gas, and water 
inflow are frequent. Data on the optimal use of particular drilling 
fluids in extra-deep drilling are still not available. Recommendations 
are made on the priority research problems that have to be solved. 


51937 Electrification of petroleum and gas industry in the soviet 
period. Men’shov, B.G.; Kudinov, V.D.; Shkuta, A.F. (Moscow Inst 
of Petrochem and Gaz Ind im. I.M. Gubkin, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 11, 117-123(1977). (In Russian). 
Electic power consumption in the petroleum industry has 
increased to 33 GWh, and in the gas industry to 8.3 GWh in 1976. 
Petroleum industry is provided with over 70,000 km of aerial and 
cable power lines with voltages from 0.4 to 220 kV, about 33,000 
substations, over 230,000 electric motors, including 5000 synchro- 
nous, and other electric equipment. Enterprises belonging to the 
Ministry of Gas Industry manage over 50,000 km of power lines 
having the voltage of over 1 kV, more than 3000 substations with 
the installed capacity of transformers of about 3.3 million kVA. 
There are about 500 gas pumping stations working in gas pipelines, 
with electric drives having unit capacities from 4 to 12.5 MW. 


Trends in the development of electric equipment for the petroleum 
and gas industry are described. 


51938 Effect of organic acids on setting of plug-back Portland 
cement mortars at high temperatures and pressures. Mamulov, F.G.; 
Loskutov, D.A.; Tikhomirov, A.A. (Krasnodar Corresp Inst of 
Soviet Trade, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 
9-12(1977). (In Russian). 

The effect of organic acids of different classes on setting times 
of mortars at 100°C and 400 kgf/cm? is studied. It is shown that 
monobasic aliphatic hydroxy-acids with more than three oxo-groups, 
monobasic aromatic phenoloacids, dibasic and tribasic aliphatic hy- 
droxy-acids show strong retarding properties at high temperatures 
and — Monobasic aliphatic aminoacids belong to setting time 
accelerators. An explanation of the phenomenon of retardation of 
setting times by hydroxy-acids is given. 


51939 Elastic stability of drill pipe string in a well (static prob- 
lems). Griguletskii, V.G. (Groznyi Pet Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 12, 13-18(1977). (In Russian). 

The effect of different force factors on static stability of a 
string of drill pipes is investigated by the method of “small oscilla- 
tions”. Analysis results are confirmed by experimental data. 20 refs. 


51940 Stone porosity in bottom hole zone casing with sand-resin 
and sand-cement mixtures. Charyev, O.M. (Moscow Inst of Petro- 
chem and Gaz Ind im. I.M. Gubkin, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 12, 19-24(1977). (In Russian). 

Changes in stone porosity when bottom hole zone of produc- 
tion wells is cased by mixtures based on quartz sand, as well as on 
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binding solutions of polymeric resins and cement, are investigated 
analytically. Low efficacy of well treatment with existing concentra- 
tions of sand in the mixtures is noted. This is due to a decrease in 
stone porosity and absence of pore channels in grains, within the 
limits of sand concentrations H:C=1-3 that are used. Formulas for 
the determination of stone porosity and optimal concentrations of 
sand in the mixture are given. 


51941 Effect of magnetic treatment of water on the process of 
displacement of hydrocarbon fluid from porous medium. Bairamov, 
A.M.; Mamed-Zede, A.M.; Mikhailov, V.M.; Neretin, V.D. (Az 
SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 12, 25-29(1977). (In Russian). 

The effect of magnetic treatment of water on displacement of 
hydrocarbon fluids is considered. The process of displacement from 
a porous medium consisting of sand was studied. It consisted of 
sand+5% of clay and sand+30% of clay. Displacement of kerosene 
and transformer oil was carried out. The process of filtration of 
liquids treated in a magnetic field was studied. 


51942 Temperature field of fissured-porous strata subjected to 
thermal injection. Kerimov, Yu.G.; Bagir-Zade, S.N. (Az SSR Poly- 
tech Inst im. Ch. II’dryma). Jzv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
12, 56-60(1977). (In Russian). 

An analytical solution to the problem of forcing a heat carrier 
into a semi-infinite fissured and porous stratum through the wall of a 
straight gallery is obtained. A system of Barenblatt-Zheltov differen- 
tial equations taking into account the convective term in the system 
of cracks of the environment is integrated under appropriate bound- 
ary conditions. Numerical calculations are made with the formulas 
obtained and appropriate conclusions are drawn regarding the effect 
of the parameters of the fissured and porous strata on temperature 
redistribution. 13 refs. 


51943 Method of calculation of transient processes in the nonuni- 
form system of drill pipe electric drive with distributed parameters. 
Kadymov, Ya.B.; Listengarten, B.A.; Mamedov, A.I.; Omarov, A.A. 
(Az SSR Polytech Inst im. Ch. II’dryma). Jzv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 12, 73-77(1977). (In Russian). 

A calculation method for the drive system comprising a string 
of drill pipes is presented. The pipe string consists of two stages with 
distributed parameters. The distributed nonuniform system is re- 
duced to a closed pulse system. A discrete Laplace transformation is 
used as the mathematical tool. An example of calculation is present- 
ed. 


51944 Changes in petroleum yield of a stratum model with petro- 
leum displacement by magnetized water. Mikhel’man, A.I.; Fedoriv, 
L.V.; Radysh, V.N. (Ivano-Frankovskii Inst of Pet and Gaz, USSR). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 78, 90(1977). (in 
Russian). 

Results of laboratory investigations of the possibility of usin 
water treated by a magnetic field for injection into a stratum wit 
the purpose of increasing petroleum yield of the deposit are consid- 
ered. An explanation of the process of increasing petroleum yield 
when petroleum is displaced by magnetized water is given. 


51945 Some problems of clamp joints of oil field equipment. 
Kerimov, Z.G.; Radzhabov, S.A.; Bagirov, E.G. (Az SSR Inst of 
Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 12, 79-84(1977). (In Russian). 

A method is presented permitting determination of the mini- 
mum value of annular projections on a pipe h; and of the clamp he in 
designing clamp joints of metallic sealing rings having palshoaeed 
section. 


51946 Some problems of calculation and selection of cementing 
equipment of floating drilling rigs. Agaev, A.D.; Abdullaev, A.A.; 
Omarov, Kh.D. (Az SSR Inst of Pet and Chem im. M. Azizbekov). 
Izv. — Uchebn. Zaved., Neft Gaz; No. 12, 85-89(1977). (In Rus- 
sian). 

As a result of studying design and technological parameters 
of a pneumatic transport cementing equipment of floating drilling 
rigs, a presence of unutilized capacity of cement storage bunkers is 
revealed. 


51947 Application of fractional-linear programming to solve the 
problem of minimum prime costs of petroleum production. Korotkov, 
S.F.; Khalitov, N.T.; Chernov, S.I. (Kazan’ State Univ im. V.I. 
Ul'yanov-Lenin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
12, 91-93(1977). (In Russian). 

A formulation and a method of solving the problem of the 
minimum prime costs of petroleum production at a belt-shaped 
deposit under certain technical and economic constraints are present- 
ed. The effect of individual factors on this economic efficiency 
coefficient is investigated. 


51948 Variable flow well test analysis by a computer assisted 
matching procedure. Tsang, C.F.; McEdwards, D.G.; Narasimhan, 
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T.N.; Witherspoon, P.A. New York; American Inst. of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1977). 12p. 

From 47th annual Californial regional meeting of the Society 
< Petroleum Engineers of AIME; Bakersfield, CA, USA (13 Apr 
1977). 

This paper was prepared for the 1977 47th Annual California 
Regional Meeting of the Society of Petroleum Engineers of AIME, 
Bakersfield, California, April 13 to 15, 1977. Permission to copy is 
restricted to an abstract of not more than 300 words. Illustrations 
may not be copied. The abstract should contain conspicuous ac- 
knowledgement of where and by whom the paper is presented. 
Publication elsewhere after publication in the Journal of Petroleum 
egrecon or the Society of Petroleum Engineers Journal is usual- 
ly granted upon request to the editor of the appropriate journal, 
provided agreement to give proper credit is made. Discussion of this 
paper is invited. 


51949 Gidrodinamicheskie osnovy sovershenstvovaniya tekhnolo- 
gii provodki glubokikh skvazhin. (Hydrodynamic principles of improv- 
ing the technology of wiring deep boreholes). Movsumov, A.A. 
Moscow; Nedra (1976). 192p. 

Problems in utilizing hydrodynamic effects for improving the 
technology of wiring deep boreholes are examined, particularly the 
effect of various additives to the wash fluid on reducing the hydrau- 
lic resistance factor in turbulent movement. The influence of bore- 
hole wall permeability and boundary layer on hydraulic losses 
during the movement of clay solutions in pipes and circular space is 
analyzed. New capillary viscosimeters are proposed for both labora- 
tory and borehole drilling use. The nature of complications in 
drilling that are connected with osmotic phenomena in a borehole- 
seam system is examined. Recommendations are offered on additives 
which improve the efficiency of petroleum baths. Measures for 
preventing complications are described. 31 tables, 71 figs, 133 refer- 
ences. 


PROCESSING 
REFER ALSO TO CITATION(S) 53013 


51950 Tubular reactor for endothermic chemical reactions. 
Haese, E.; Kellermann, A. (to C. Otto and Comp. GmbH). US 
Patent 4,083,695. 11 Apr 1978. Priority date 11 Nov 1975, German, 
Federal Republic of (F.R. Germany). 8p. 

A tube-type reactor is described which includes a reactor 
shell surrounding a bundle of vertically-arranged jacketed tube as- 
semblies. An equilateral triangle is formed by lines interconnecting 
the central axes of the three jacketed tube assemblies in mutual 
contact. Each jacketed tube assembly includes a reactor tube form- 
ing an annular space within a sheathing tube which includes six 
longitudinally-arranged slots uniformly distributed about its top end 
and into which connecting elements are received and welded to join 
together the sheathing tubes. In one form, the connector element 
includes spacer heads extending along a web to lie within the 
annular gap between the reactor tube and the sheathing tube and 
abut against the reactor tube. In a second embodiment, the connec- 
tor element includes a web having three spider arms with longitudi- 
nal recesses, the width of which corresponds to the wall thickness of 
a sheathing tube. 


51951 Crude oil distillation process. DeGraff, R.R. US Patent 
4,082,653. 4 Apr 1978. Filed date 17 Nov 1976. 18p. 

Heated hydrocarbon crude oil is passed into a first flash zone 
wherein it is separated into a first flash vapor and a first flash liquid. 
First flash vapor is water washed to remove soluble contaminants, 
and the resulting wash water and the first flash liquid are passed to a 
desalter. First flash liquid having substantial freedom from water 
soluble contaminants is passed from the desalter into a second flash 
zone wherein it is separated into a second flash vapor and a second 
flash liquid. The second flash liquid is passed into a conventional 
fractionation zone comprising a crude column and a vacuum 
column. 


51952 Refiner's role in petrochemicals is growing. Wett, T. Oil 
Gas J.; 716: No. 14, 65-67(3 Apr 1978). 

Heavier olefins-plant feedstocks and the importance of fuel 
fractions to the refiner have brought more refinery/petrochemical 
integration. This special report details examples of this integration 
and the petrochemical technology involved. One example of a true 
—— trochemical refinery--Petrosar’s operation in Sarnia, 

t.--is highlighted, and some new projects involving refinery/ 
petrochemical integration are briefly discussed. 


51953 Refinery/olefins integration helps productivity of both. 
Wett, T. Oil Gas J.; 76: No. 14, 68-71(3 Apr 1978). 

ARCO Chemical Co.’s Lyondell plant in Channel View, 
Tex., one of the latest examples of integrated refinery/petrochemical 
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operations, is featured here. The core of this facility are side-by-side 
olefins units with a combined capacity of 2.6 billion Ibs/yr of 
ethylene, 1.6 billion lbs/yr or propylene, 1.2 billion lbs/yr of butadi- 
ene and butylenes, and 8 million bbls/yr of aromatics and gasoline. 
By integrating the ethylene units with the refinery, a synergism is 
established that contributes to overall productivity of both. 


51954 Effect of method of preparation on the efficiency of naph- 
tha reformation catalysts. Chaudhuri, S.N.; Sahai, D.N.; Gupta, P.C.; 
Ganguli, N.C.; Sen, S.P. (Fertil Corp of India Ltd, Dhanbad, India). 
Indian J. Technol.; 15: No. 8, 350-352(Aug 1977). 

The effect of different precipitating agents on the physical 
parameters of naphtha reformation catalyst has been studied. It is 
found that the acidity, surface area, spinel formation and the activity 
for hydrogen peroxide decomposition on a NiO-Al0s catalyst 
depend on the nature of the precipitating agent. A linear relationship 
is found to exist between acidity and the activity for H2O2 decompo- 
sition. 16 refs. 


51955 Entrainment of liquid by gas stream from jet-directed 
trays. Isaev, V.B.; Molokanov, Yu.K. (Moscow Inst of Pet and Gaz 
Ind im. I.M. Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 12, 31-34(1977). (In Russian). 

Entrainment of a liquid from different modifications of jet- 
directed trays with partial compensation of phase direct flow was 
investigated. Trays differed by the direction of motion of gas/liquid 
streams in the contact zone, the presence or absence of sectioning 
partitions and a number of design characteristics. The velocity was 
from 1.0 to 2.8 m/s and liquid load from 2.5 to 40 m*/m.hr. The 
experimental column had 3 trays set at distances of 300, 400, 450 and 
550 mm. The magnitude of entrainment was determined by the 
photocalorimetric method. The positive effect of partial compensa- 
tion of the direct flow phase motion is noted. 


51956 Investigation of a tin-antimony catalytic system in the 
isobutylene oxidation reaction. Gil’bert Ortis, E.R.; Lemberanskii, 
R.A.; Mazin, M.B. (Az SSR Inst of Pet and Chem im. M. Azizbe- 
kov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 39-43(1977). (In 
Russian). 

Using methods of experiment planning, the main characteris- 
tics determining the catalytic process of oxidation of isobutylene are 
established for each of the investigated catalyst samples in a flow- 
through reactor. Taking into account the selected criterion, optimal 
conditions for carrying out the process are determined by means of 
the polynomial models obtained. 


51957 Compensation of typical disturbances in integrated systems 
of automatized management of petroleum processing en’ 
Amirov, K.N. (Az SSR Inst of Pet and Chem im. M. Azizbekov). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 67-72(1977). (In Rus- 
sian). 

Using the example of a petroleum processing plant, problems 
of compensation of disturbances in management systems are consid- 
ered. As a result of formalization of the technological diagram of the 
enterprise by singling out typical production units, classifying distur- 
bances, and identifying them with the appropriate levels of control, 
the main organizational and technological measures to localize and 
compensate the disturbances are determined. An algorithm for cur- 
rent operative control under the conditions of an integrated system 
of automatized management of enterprises is synthesized. 


PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 51952, 51953, 52870, 52936 


HEALTH AND SAFETY 


51958 Numerical calculation of complex deep anodic grounding in 
two-layered soil. Mamedov, M.I.; Danilyak, B.M.; Afonskii, K.N. 
(Az SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 12, 95-99(1977). (In Russian). 

An approximate method of ———— calculation of com- 
plex deep anodic grounding in two-layered soil is worked out and an 
evaluation of the error rate of the method is given. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 52873, 52898 


51959 (PB—265848) Petroleum situation reports, 1974—1975, 
(Federal Energy Administration, Washington, DC (USA); National 
Energy Information Center, Washington, DC (USA)). Mar 1977. 
94p. (FEA/B—77/106). Dep. NTIS, MF A0O1. 
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Portions of document are illegible. 

A complete collection of 45 issues (November 8 and 23 were 
never published) is presented of the (weekly) Petroleum Situation 
Report beginning May 10, 1974 and ending April 4, 1975. This 
periodical was superseded by the Monthly Petroleum Statistics 
Report which is currently in publication. The weekly reports contain 
the following information: (1) Highlights section; (2) graphs detailing 
total imports, crude oil runs-to-stills, apparent demand for motor 
gasoline, and motor gasoline stocks; (3) tables indicating total 
demand for petroleum products; imports of refined products; pro- 
duction, imports, demand and stocks of crude oil, motor gasoline, jet 
fuels, distillate fuel oil, and residual fuel oil. 


51960 (PB—276406) A supply-demand analysis. Volume I. of the 
mobile oil drilling rig market, 1977—1987. Final report. Durfee, J.H. 
(BDM Corp., McLean, Va. (USA)). Oct 1977. Contract MA-5- 
= 355p. (BDM/W-—77-016-TR(Vol.1)). NTIS PC A1l6/MF 
AOl. 

This report contains a comprehensive short-to-medium range 
analysis of the supply and demand factors impacting on the markets 
for offshore oil drilling rigs and related support vessels. Descriptions 
of the mobile drilling rig and support vessel markets were prepared 
in which relevant factors and variables which interact to form the 
‘market’ were identified and evaluated. To provide the data base for 
such an analysis oil and gas reserves worldwide, together with the 
development policies of major oil producing nations were identified 
and discussed. The report includes an analysis of the financial 
performance of the offshore oil drilling industry and the segment of 
the industry that operates vessels in support of drilling activities. The 
report also includes a detailed analysis of the financial performance 
of some of the major offshore drilling contracting firms and a 
forecast of mobile drilling rig and support vessel supply and demand 
for the years 1977, 1982, and 1987. 


51961 (PB—276407) Supply-demand analysis. Volume II. of the 
offshore oil industry support craft market. Final report. Durfee, J.H. 
(BDM Corp., McLean, Va. (USA)). Oct 1977. Contract MA-5- 


(U 
38024. 104p. (BDM/W—77-016-TR(Vol.2)). NTIS PC A06/MF 
AOl. 


Volume Two of this report presents a description of the 
market for offshore petroleum industry support craft and an analysis 
of that market. Financial performance of five major operating com- 
panies is described. A forecast of support craft supply and demand 
for 1977, 1982, and 1987 is included. 


51962 (PB—276408) Supply-demand analysis. Executive sum- 
mary of the mobile oil drilling rig and support craft markets. Final 
report. Durfee, J.H. (BDM Corp., McLean, Va. (USA)). Oct 1977. 
Contract MA-5-38024. 47p. (BDM/W—77-016-TR-SUMM). NTIS 
PC A03/MF AO1. 

The purpose of this study was to assist the Maritime Adminis- 
tration in determining the economic soundness of vessel construction 
projects submitted pursuant to the Federal Ship Financing Guaran- 
tee program. In addition, there is a detailed discussion of worldwide 
offshore oil and gas reserves and undiscovered recoverable re- 
sources, recent production trends, and exploration/development 
policies of principal current and potential oil producing countries 
based on the location of offshore resources. The rig market includes 
the three major types of mobile drilling units: jackups, semisubmersi- 
bles and drillships. The support craft market is grouped into nine 
types of support vessels commonly employed by the industry. The 
mobile rig forecast is presented on a regional basis indicating the 
future demand for offshore drilling units in relation to the character- 
istics of the region and the anticipated development within the 
region. 


51963 Between CEGB and the crackers. Swiss, M. Pet. Rev.; 32: 
No. 374, 21-22(Feb 1978). 

The author examines the prospects for the fuel oil market in 
the light of falling consumption in the U.K. Several economic and 
technical factors that affect the balance between supply and demand 
are considered. The use of fuel oil by the electricity generating 
industry--represented in the U.K. by the Central Electricity Generat- 
ing Board (CEGB)--and plans for new crackers are discussed, and 
the future of fuel oils is outlined. 


51964 North Sea oil and the UK economy: II. Algar, P. Pet. Rev.; 
32: No. 374, 43-46(Feb 1978). 

Part 2 of this article on the benefits of North Sea oil to the 
U.K. economy briefly deals with the factors influencing oil supply 
and demand, discusses the reliance of the U.K. on oil, and then 
examines the U.K.’s North Sea recoverable oil reserves and produc- 
tion rates of this oil. The author glances at government revenue and 
= the possible impact on the U.K. economy of the new source 
of revenue. 
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51965 Theory of crude oil prices. I. Introduction of opportunity 
costs. Mossavar-Ramani, B.; Denton, J.C. Energy Convers.; 17: No. 1, 
37-40(1977). 
If recent trends are continued, the price of crude oil will be a 
strong driving force in changing the practice of energy conversion. 
is paper discusses the inclusion of an opportunity cost to a state or 
nation in establishing an appropriate _— of crude oil. Succeeding 
pers will discuss the elasticity of crude oil supply and some 
implications of offsetting opportunity costs in establishing the price 
of crude oil. A reasonable approach is established for pricing crude 
oil, taking into account state or national opportunities, although its 
application brings into conflict the differing interests of states and 
nations. The approach relates the opportunity cost to the price 
elasticity of recoverable volumes of crude oil. 3 refs. 


51966 Theory of crude oil prices. II. Price elasticity of crude oil 
reserves. Mossavar-Ramani, B.; Denton, J.C. Energy Convers.; 17: 
No. 2-3, 85-95(1977). 

If recent trends are continued, the price of crude oil will be a 
strong driving force in changing the practice of energy conversion. 
This paper discusses the price elasticity of crude oil reserves. Fol- 
lowing a presentation of an overview of historical crude oil prices at 
the mI ee and proved reserves, correlations are examined be- 
tween average well-head price and proved reserves by examining 
the impacts of price on the three basic industry operations; extrac- 
tion, development and exploration. Within a given range, bound by 
natural and geological constraints, the inventory of proved reserves 
is price elastic. A market-induced increase in price, unrelated to 
rising costs, provides further incentives for the exploration of oil, 
finances improved engineering research and practices, permits great- 
er average well depth, increases total number of producing wells 
drilled, and enhances quantities of commercially accessible oil in the 
wells. Thus, upward movement of price can serve to augment, and 
in a special sense, to generate recoverable oil. 11 refs. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 53509 


51967 (BERC/RI—78-11) BERC re-refining process: compari- 
son of hydrofinishing versus clay contacting. Bigda, R.J.;. (Bigda 
(Richard J.) and Associates, Tulsa, Okla. (USA)). Jul 1978. Contract 
EY-77-X-19-0237. 23p. Dep. NTIS, PC A02/MF AOI1. 

A comparison between the two possible lube finishing steps, 
clay contacting or hydrofinishing is presented. It is concluded that 
the costs of production of either finishing step are nearly the same— 
about 40 cent per gallon. Variables such as clay and hydrogen costs 
and waste clay disposal costs are determining factors. Capital costs 
for a BERC unit with clay contacting is about $100,000, or 3% 
cheaper. More highly skilled labor is required for the high pressure 
hydrofinishing step. The options presented will aid the re-refiners in 
designing a new facility. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 53404, 53505, 53515, 53516, 
53518, 53840 


51968 (DES—76-2) Strategic Petroleum Reserve. Draft environ- 
mental impact statement. (Federal Energy Administration, Washing- 
ton, DC (USA)). Jun 1976. 585p. Dep. NTIS, PC A25/MF AO1. 

The Federal Energy Administration proposes to implement 
the Strategic Petroleum Reserve, Title I, Part B of the Energy 
Policy and Conservation Act of 1975 (P.L. 94-163). The purpose of 
the Reserve is to mitigate the economic impacts of any future 
interruptions of petroleum imports. One hundred fifty MMB of oil 
will be stored by 1978 in the Early Storage Reserve, and 500 MMB 
will be stored by 1982 under the full program. Oil will be stored 
underground in solution-mined salt cavities, conventional mines, or 
aboveground in tanks. An environmental impact statement (EIS) is 
presented which identifies particularly sensitive environmental pa- 
rameters that are being investigated in more detail in specific EIS’s 
for each candidate site. The most sensitive parameters appear to be 
water quality and geology. The adverse impacts that could result 
from the program include the degradation of surface water quality 
from construction runoff, increased dredging, and more frequent oil 
spills. In addition, brine disposal associated with solution mining salt 
cavities will increase the salinity of the receiving waters, whether 
underground saline aquifers or small portions of the Gulf of Mexico. 
Changes in water quality will have a short term impact on aquatic 
organisms in local areas. Use of large quantities of ground water for 
developing salt cavities (although not now anticipated) could cause 
some surface subsidence over water storage areas, slow salt water 
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encroachment, and movement of near-surface geologic faults. Bene- 
ficial impacts include the economic gains associated with additional 
employment and income in the Gulf and East Coast regions, as well 
as protection from the economic losses that result from petroleum 
supply interruptions. Alternatives are listed and discussed. 


51969 (DOE/EIS—0024(Vol.1)) Final environmental impact 
statement. Strategic Petroleum Reserve: Capline Group Salt Domes, 
Iberia, Iberville, and Lafourche Parishes, Louisiana. (Department of 
Energy, Washington, DC (USA)). Jul 1978. 429p. Dep. NTIS, PC 
E10/MF E10 per set only. 

Final statement to FEA-DES 77-9. 

A site specific Environmental Impact Statement (EIS) is 
presented for five (5) candidate sites comprising the Capline Group 
of salt domes located in the Gulf Coast region of south central 
Louisiana. The primary site for Strategic Petroleum Reserve (SPR) 
development in this group is the Napoleonville salt dome located in 
Assumption Parish, Louisiana. Of the other four (4) sites, two (2) are 
expansions of Early Storage Reserve facilities, and two (2) are new 
sites. The early storage expansions include Bayou Choctaw salt 
dome in Iberville Parish, and Weeks Island salt dome in Iberia 
Parish. The new sites are Chacahoula salt dome in Lafourche Parish 
and Iberia salt dome in Iberia Parish. One or a combination of these 
five (5) sites could be developed in addition to the Weeks Island and 
Bayou Choctaw early storage facilities to provide the approximately 
300 MMB of storage which is projected for the Capline group. The 
construction necessary to develop or expand storage cavities, termi- 
nal facilities, and pipelines required for the Capline group of SPR 
sites would result in topographical modification of the site areas due 
to onsite fill, excavation, and grading; erosion due to such surface 
activities; degradation of water quality due to increased sediment 
load, dredging activity, suspension of particulate, heavy metals, 
—— and other pollutants; degradation of air quality due to 

ugitive dust, vehicle emissions, and paint vapors; and impact to the 

aquatic and terrestrial floral and faunal species which would be 
disturbed by the construction activities. These impacts are expected 
to be short term and terminate soon after completion of project 
construction. 


51970 (DOE/EIS—0024(Vol.2)) Final environmental impact 
statement. Strategic Petroleum Reserve: Capline Group Salt Domes, 
Iberia, Iberville, and Lafourche Parishes, Louisiana. (Department of 
Energy, Washington, DC (USA)). Jul 1978. 484p. Dep. NTIS, PC 
E10/MF E10 per set only. 

Final statement to FEA-DES 77-9. 

Volume 2 contains 2 appendixes. The first of these presents a 
description of the project, the second presents a description of the 
environment. Information is included in the first appendix on con- 
cept of storage in salt domes, and alternate storage site development. 
Information is presented in the second appendix on site specific 
environments of the various alternate storage sites. (JRD) 


51971 (DOE/EIS—0024(Vol.3)) Final environmental impact 
statement. Strategic Petroleum Reserve: Capline Group Salt Domes, 
Iberia, Iberville, and Lafourche Parishes, Louisiana. (Department of 
Energy, Washington, DC (USA)). Jul 1978. 406p. Dep. NTIS, PC 
E10/MF E10 per set only. 

Final statement to FEA-DES 77-9. 

The environmental impacts of the proposed and alternate 
actions are summarized. Expected and potential impacts (both posi- 
tive and negative) from construction and operation of the Capline 
Group of SPR crude oil storage sites are described in detail. The 
most significant adverse effects that may occur are common to all 
candidate sites. These effects are related to the potential for oil spills, 
the release of hydrocarbon vapors during oil transfer operations, 
construction effects on wetland productivity and habitat value, brine 
disposal and the temporary influx of large numbers of construction 
workers to the region. The risks associated with the handling and 
storage of both crude oil and brine are discussed as applied to the 
Capline Group in any of the site combinations. Environmental 
impacts of oil terminal facility construction and operation are de- 
scribed along with environmental impacts related to the proposed 
development of the Capline Group (early storage phase sites plus 
Napoleonville dome). The impacts associated with the alternative 
site groupings are also described. 


51972 (DOE/EIS—0024(Vol.4)) Final environmental impact 
statement. Strategic Petroleum Reserve: Capline Group Salt Domes, 
Iberia, Iberville, and Lafourche Parishes, Louisiana. (Department of 
Energy, Washington, DC (USA)). Jul 1978. 506p. Dep. NTIS, PC 
E10/MF E10 per set only. 

Final statement to FEA-DES 77-9. 

Volume 4 contains 8 appendixes on oil dissolution in brine, oil 
and brine spill risk, cavern stability, brine disposal in the Gulf of 
Mexico, deep well injection of brine for disposal, emissions from 
tankers and barges, thermal effects of oil and brine, and comments 
by other agencies. (JRD) 
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51973 (HCP/W4047—02) Assessment of treated vs untreated oil 
spills (interim report). COO-4047-004. Wilson, M.P. (Rhode Island 
Univ., Kingston (USA)). Jun 1978. Contract EY-76-S-02-4047. 489p. 
Dep. NTIS, PC A21/MF AO1. 

A collection of papers is presented which represents a portion 
of the work that is being accomplished for the Division of Environ- 
mental Control Technology under Department of Energy Contract 
No. E(11-1)4047. Each paper is written as a separate entity to enable 
its separation from the report without losing its meaning. Very early 
in the study attempts were made to mimic a spill in a natural 
environment. Under the simulated natural test, very little oil enters 
the water column, far less than is normally used for bio-assay and 
LDso evaluations. Air, surface, and water column samples taken at 
the Buzzards Bay spill were compared with the same oil exposed in 
the laboratory under simulated conditions. The chromatograms of 
the laboratory results were almost identical to those found in the 
field. Further, it confirmed that the lighter fractions, i.e., Cio to Ci2 
and below, enter the atmosphere in the field. This leads one to 
question the validity of many toxicity tests where these components 
are not permitted to evaporate and are forced into the water column. 
Additional chemical, physical and biological aspects are discussed. 


51974 (PB—276449) Alaskan oil transportation issues. Executive 
summary. Brown, R. (Mitre Corp., McLean, Va. (USA). METREK 
Div.). Oct 1977. Contract EPA-68-01-3188. 17p. NTIS PC A02/MF 
AOl. 

The transport and distribution of Alaska oil poses serious 
problems with respect to potential impacts upon the quality of air, 
water, and land, especially in the Western United States. The report 
is intended to acquaint administrators, scientists, and concerned 
citizens with the history and problems associated with assuring 
environmental compatibility in the disposition of Alaskan oil re- 
serves. 


51975 (UCRL—80444) Infaunal benthos of petroleum-contami- 
nated sediments: study of a community at a natural oil seep. Spies, 
R.B.; Davis, P.H.; Stuermer, D.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 15 May 1978. Contract W-7405- 
ENG-48. 16p. (CONF-780661—1). Dep. NTIS, PC A02/MF AO1. 

From Ecological impact of oil spills; Keystone, CO, USA (14 
Jun 1978). 

A diverse Northria-Tellina assemblage exists in sediments 
containing 3,300 to 10,200 ppM of crude oil. Community changes 
over a two-year period are compared with those in a nearby non- 
seepage area. The faunas are similar, except for the high abundance 
of oligochaetes in the seep sediments. Several measures of communi- 
ty structure (diversity) indicate relative constancy between stations 
and seasonally. Several measures indicate relatively less community 
stability at the seep station. Sediment ATP concentrations were 809 
mg ml~' in areas of active seepage but only 146 to 402 mg ml“! in 
other areas, which supports our earlier hypothesis of trophic enrich- 
ment. The water-soluble fraction of Prudhoe Bay crude oil is rela- 
tively more toxic to the larvae of the starfish Patiria miniata than is 
the seep oil. The described chemical differences between these oils 
are related to possible biological effects. 


51976 Biological effects of the water-soluble fractions of a No. 2 
fuel oil on the planktonic shrimp, Lucifer Faxoni. Lee, W.Y.; Winters, 
K.; Nicol, J.A.C. (Univ of Tex, Port Aransas Mar Mar Lab). 
Environ. Pollut. (London); 15: No. 3, 167-183(Mar 1978). 

The biological effects of water-soluble fractions (WSF) of a 
No. 2 fuel (heating) oil, were investigated. Biological parameters 
used to assess toxicity were survival, respiration, feeding rate and 
degree of activity. In the survival and feeding studies two experi- 
ments were carried out, one with freshly prepared WSF, the other 
with WSF exposed to air for 48 hr before the animals were intro- 
duced. The chemical composition of fresh WSF and of WSF ex- 
posed to air from 6 h to 5 days was determined. 40 refs. 


51977 Effects of crude oils and the oil dispersant Corexit on 
primary production of Arctic marine phytoplankton and seaweed. 
Hsiao, S.1.C.; Kittle, D.W.; Foy, M.G. (Environ Can, Fish and Mar 
Serv, Ste. Anne de Bellevue, Que). Environ. Pollut. (London); 15: No. 
3, 209-221(Mar 1978). 

Effects of crude oil and Corexit on primary production of 
arctic marine phytoplankton were studied in situ. The production 
rate varied with types and concentrations of crude oil, method of 
preparation of oil-seawater mixtures, environmental conditions and 
species composition of each sample tested. In samples with the same 
species composition, inhibition of production generally increased 
with increasing oil concentration. The crude oil-Corexit mixtures 
were more toxic than crude oil or Corexit alone. 21 refs. 


51978 Effects of crude oil and the dispersant, Oilsperse 43, on 
respiration and coughing rates in Atlantic salmon (Salmo salar). Bar- 
nett, J.; Toews, D. (Acadia Univ., Wolfville, Can.). Biol. Conserv.; 
56: No. 2, 307-310(Feb 1978). 
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Emulsions of Venezuelan crude oil and the dispersant, Oil- 
sperse 43, in both unweathered and artificially weathered forms, 
increased the coughing rate of post smolt Atlantic salmon (Salmo 
salar L.) in fresh water at sublethal concentrations ranging from 0.01 
to 0.7 toxic units in 12-h tests. Coughing rates increased significantly 
in what appeared to be a concentration- and time-related basis while 
respiration rates declined at the higher sublethal levels. At most 
concentrations tested, there were no significant differences between 
the physiological responses in either unweathered or artificially 
weathered emulsions. 


51979 Final environmental impact statement. Volume 1 of 2. 
Proposed 1978 Outer Continental Shelf oil and gas lease sale, offshore 
eastern Gulf of Mexico. Washington, DC; Dept. of the Interior 
(1978). 555p. 

Descriptions are presented in Volume 1 concerning the pro- 
posal, the environment, environmental impacts of the proposed 
action, —— measures included in the proposed action, un- 
avoidable adverse environmental impacts, irreversible and irretriev- 
able commitment of resources, alternatives to the proposed action, 
and consultation with other agencies. (JRD) 


POLICY, LEGISLATION, AND REGULATION 


51980 (TID—28609) Basic Auditor Student Reference. (Depart- 
ment of Energy, Washington, DC (USA). Economic Regulatory 
Administration). Jan 1978. 249p. Dep. NTIS, PC Al1/MF AOIl. 

The reference was written to provide a consolidated refer- 
ence source that encompasses the topics presented in the Basic 
Auditor Course Program of Instruction (POI). To accomplish this 
objective, it is structured in the same manner as the POI. Section 
numbers and titles correspond to the lesson numbers and titles in the 
POI to facilitate reference between the course and the Basic Auditor 
Student Reference (BASR). The BASR presents background infor- 
mation about the regulations and other subjects related to ERA 
allocation and pricing regulations, including background history, 
administrative procedures, examples and other information to assist 
the student in understanding this regulatory area. The information it 
contains concerning the applicable regulations and the reasons for 
their enactment and evolution are = in narrative form to 
assist the student in understanding the policies and procedures and 
the rationale for their formulation. In addition to its use in conjunc- 
tion with the Basic Auditor Course, the BASR is designed for use in 
Phase I of the Introductory Training Program for Enforcement 
Auditors. The Student Reference may also be employed as a general 
reference source covering ERA allocation and pricing regulations. 


51981 Sixth round of offshore petroleum production licensing. 
an document. London; Her Majesty's Stationery Office 

Arrangements proposed for offshore licensing are outlined. 
The Round involves about 40 blocks having a wide geographical 
spread. Information is included on award of licenses, approval of 
operators, conditions of licenses, and guidelines. (JRD) 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 52030, 52037, 52040, 52041, 
52047, 53515 


51982 Analysis of crack extension by corrosion fatigue in a crude 
oil pipeline. Vosikovsky, O.; Cooke, R.J. (CANMET, Phys Metall 
Res Lab, Ottawa, Ont). Int. J. Pressure Vessels Piping; 6: No. 2, 113- 
129(Mar 1978). 

Corrosion fatigue subcritical crack extension was found to be 
the most likely cause of four service failures in an 864-mm (34 in) 
diameter and 7.14-mm (0.281 in) wall thickness crude-oil pipeline. 
The results of examination of the failures are summarized and a 
fracture mechanics analysis of corrosion fatigue crack extension in 
the pipeline, from initial defect to critical size, is presented. The 
analysis is based on fatigue crack growth rate data measured in crude 
oil, saturated with H$sub 2$S, and an operational pressure fluctu- 
ation spectrum in the pipeline, acquired from the pressure records at 
pump station discharges. The additional effects of frequency of 
shutdowns and hydrostatic pressure tests are considered. The fatigue 
— = lives are calculated for various depths of initial de- 
ects. 12 refs. 


51983 Urethane coatings provide heavy-duty protection on 
Alyeska pipeline project. Some 60,500-gallons used along 800-mile 
North Slope expanse. Kramer, K.L. (ed.). Chem. Process. (Chicago); 
41: No. 3, 32-34(Mar 1978). 

Urethane coatings were used to protect tankage and other 
facilities at the Valdez Marine Terminal and pump stations along the 
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800-mile Alaskan pipeline, from Prudhoe Bay in the north down the 
rugged, barren, remote mountainous terrain to the Port of Valdez in 
the south. Eight stations capable of handling 1.2 million barrels daily 
wery completed; four more with an additional capacity of 0.8 million 
barrels daily could be added later. 


51984 Transportation by road. Algar, P. Pet. Rev.; 32: No. 374, 
24-26(Feb 1978). 

This article briefly discusses the size, structure and future of 
the U.K. road tanker business engaged in moving oil products. Some 
50 million tonnes of oil products are moved each year along the 
230,000 miles in the U.K. The oil tonnage represents about 30% of 
all tonnage transported by road. The use of the eight-wheeler 
chassis, and the future possible changes in the U.K. road tanker fleet 
are also discussed. 


51985 Transportation by rail. Algar, P. Pet. Rev.; 32: No. 374, 
34-36(Feb 1978). 

The role played by the railroads in moving oil products in the 
U.K. is briefly discussed, and British Rail's marketing policy toward 
oil products is outlined. The new oil agreements are shown to have 
played a crucial part in British Rail improving its overall freight 
share, despite a recent decline in damand for a leading product-fuel 
oil. Recent changes in the British rolling stock and British Rail’s 
future pricing policy are examined. 


51986 Straub Grip 16-T100 pipe couplings. Welch, W.T. (Straub 
Kupplungen AG, Thornhill, Ont.). pp 173-182 of Alternative meth- 
ods for pressurized (or buried) gas systems. Pipe joining symposium 
papers. Chicago; Institute of Gas Technology (1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

The details of construction and the application of this new 
mechanical coupling for joining plain end pipe (axially restrained) is 
reviewed. Called the Straub Grip 16-T100 it is rated for operating 
pressures to 225psi and temperatures to 100°C. Grip couplings are 
presently available in sizes from 2 to 8”. They axially lock pipe ends 
together by means of stainless steel gripper rings at each end of the 
coupling casing. The casing is made from stainless steel sheet and is 
split at one point on the circumference. The grip coupling is supplied 
in one piece completely assembled and slips easily over the pipe 
ends, and tightening of two bolts engages the gripper ring teeth into 
the outer pipe skin and also presses the rubber gasket onto the pipe, 
providing a perfect seal even on rough pipe surfaces. Grip couplings 
are suitable for use on mild steel, galvanized steel, stainless steel, 
ductile iron, plastic coated steel, and some non-ferrous and rein- 
forced plastic pipes. They can replace welding, flanging, screwed 
joints, couplings that require end preparation (such as grooving) or 
sleeve type couplings which do not provide end restraint. 


51987 Problems of joint collection and shipment of oil and gas. 
Guzhov, A.I. (Groznyi Pet Inst im. M.D. Millionshchikov, USSR). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 11, 99-102(1977). (In 
Russian). : 

Results of research conducted at the Groznyy Petroleum 
Institute on joint oil and gas transfer via pipelines are described. 
Optimal conditions for such shipment have been established. Prob- 
lems of further research required are pointed out. In particular, in 
the Arctic conditions of West Siberia, joint shipments of oil and 
can be carried out in single-phase and two-phase states. For this 
purpose, new pumps have to be designed for transferring gas- 
saturated oil at high pressure and high-tensile pipes have to be 
manufactured. 


PROPERTIES 
REFER ALSO TO CITATION(S) 52077 


51988 (PB—277100) Chemical and physical properties of refined 
petroleum products. Technical memo. Curl, H. Jr; O'Donnell, K. 
(National Oceanic and Atmospheric Administration, Boulder, CO 
(USA). Marine Ecosystems Analysis Program Office). Oct 1977. 
36p. (NOAA-TM-ERL-MESA—17). NTIS PC A03/MF AO1. 

The chemical, physical, and toxic properties of refined petro- 
leum products are examined. No exact numbers are given for solubi- 
lities of fuel oil in water because the composition of a fuel oil varies 
from one refinery to another, although certain generalizations can be 
made about the solubility of the components of fuel oil. Hydrocar- 
bons of a lower molecular weight are more soluble than those of a 
higher molecular weight. Under normal conditions of wind, waves 
and temperature on an = sea, the evaporation rate of spilled oil 
may be quite significant. The most toxic components of fuel oils are 
the aromatics which are relatively highly soluble in water. These 
include benzene, toluene, xylene, naphthalene and others. Of the 
various fuels, the most toxic is probably gasoline because of its high 
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content of aromatics and other low-boiling hydrocarbons. Toxicity 
decreases as the type of fuel oil becomes less volatile. 


51989 Approximate correspondence of standard distillation and 
true boiling point curves of petroleum fractions. Bagaturov, S.A.; 
Rzabekov, I.N. (Az SSR Inst of Pet and Chem im. M. Azizbekov). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 35-38(1977). (In Rus- 
sian). 

Consideration of a sufficiently representative amount of ex- 
perimental data has made it possible to work out a method of 
plotting true boiling point curves of light petroleum products based 
on the utilization of data of their standard distillation. The possiblity 
of approximate straightening-out of both kinds of lines of distillation 
of petroleum fractions on a logarithmical-probabilistic coordinate 
grid is demonstrated. 


51990 Generalization of data on thermal conductivity and viscos- 
ity coefficients of toluene in liquid phase. Geller, V.Z. (Odessa 
Technol Inst of Food Ind im. M.V. Lomonosov, Ukr SSR). Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 45-49(1977). (In Russian). 

Thermal conductivity and viscosity measurement data are 
generalized. Based on the proposed system of equations, reference 
tables of thermal conductivity and viscosity of toluene are calculated 
for a wide region of parameters of state. 18 refs. 


51991 Investigation of P-v-t relation of diethylene glycol mon- 
oethyl ester. Akhundov, T.S.; Imanov, Sh.Yu.; Tairov, A.D.; Shari- 
pov, K. (Az SSR Inst of Pet and Chem im. M. Azizbekov). Jzv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 50-52(1977). (In Russian). 

Results of experimental investigations of the P-v-T and P/sub 
s/-T/sub s/ relations of diethylene glycol monoethy] ester within the 
temperature range of 25-275°C and pressure range of 1-250 bar with 
an error not exceeding +-0.1% are presented. In carrying out the P/ 
sub s/-T/sub s/ experiment on the 275°C isotherm, an increase of 
pressure in the working volume was observed. This is explained by 
the thermal instability of the ester. 


51992 Method of determination of critical temperatures of binary 
mixtures of normal alkanes. Kolmanyan, S.R.; Nersesova, N.A. (Az 
SSR Inst of Pet and Chem im. M. Azizbekov). Jzv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 12, 61-66(1977). (In Russian). 

An analysis and generalization of the available published data 
on critical parameters of binary mixtures of normal alkanes is pre- 
sented. Factors determining the value of deviation of the critical 
temperature from the mean weight and mean molar critical tempera- 
ture of the components and similarity criteria of binary mixtures are 
revealed. Generalized graphs are plotted for the determination of 
critical temperatures of mixtures in accordance with the accepted 
similarity criteria. A computational formula is compiled for the 
determination of the critical temperature of binary mixtures of 
normal alkanes (with and without methane) according to the content 
of the more volatile component. It is expressed by nondimensional 
similarity parameters. 25 refs. 


51993 Standard method for analysis of reformed gas by gas 
chromatography. Annu. Book ASTM Stand.; No. 26, 158-162(1977). 

ANSI/ASTM-D— 1946-77. 

A gas chromatographic method is described for the separa- 
tion and identification of components of reformed gases or similar 
gaseous mixtures containing Hz, Or, Nz, CO, CO2, methane, ethane, 
and ethylene. The precision of the method is stated for various mole 
percent of component. 


51994 Standard test method for wear life of solid film lubricants 
in oscillating motion. Annu. Book ASTM Stand.; No. 25, 1-4(1977). 

ANSI/ASTM-D—2981-71. 

A method is described for determining the wear life proper- 
ties of bonded solid lubricants in oscillating motion under specified 
test conditions. A coated steel ring oscillating against a steel test 
block is used to test the wear. The specimens are worn-in for 1 min 
at 30 lb normal load applications. The wear-in is followed by 
application of a normal load of 630 lb for the duration of the test. 

e friction and wear-testing machine is described in detail in the 
appendix. 


51995 Standard test method for detecting glycol-base antifreeze 
in used lubricating oils. Annu. Book ASTM Stand.; No. 25, 6-9(1977). 

ANSI/ASTM-D—2982-73. 

A procedure is described for either field or laboratory use for 
detecting glycol-base antifreeze in used lubricating oils. The ethylene 
glycol is extracted from the sample with an acid solution and 
oxidized to formaldehyde with periodic acid which is detected 
colorimetrically with decolorized fuchsin. The reagents can be com- 
seers into tablets for convenient use in the field, or ordinary 
aboratory chemicals can be used. As described, the tablet procedure 


is sensitive to about 100 ppM and the shelf reagent procedure to 
about 300 ppM. Other 1,2-glycols and many carbohydrates interfere 
with the procedure. 
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51996 Standard test method for apparent viscosity of gear oils at 
low temperatures using the Brookfield viscometer. Annu. Book ASTM 
Stand.; No. 25, 10-15(1977). 

ANSI/ASTM-D—2983-72. 

The determination of the low shear rate apparent viscosity of 
gear oils at one or several temperatures from +20 to -30°F is 
described. A gear oil sample is cooled in a water bath for a sufficient 
time to establish temperature equilibrium in the sample. The —. 
ent viscosity of the sample is then measured using a Brookfield 
viscometer. The test is run at various temperatures to obtain a 
viscosity-temperature curve for the particular gear oil. It is believed 
that these apparent viscosities are related to gear oil flow perform- 
ance in automotive rear axles at low temperatures. 


51997 Standard methods for validation of results of process vapor 
pressure analyzers. Annu. Book ASTM Stand.; No. 25, 16-19(1977). 

ANSI/ASTM-D—2984-74. 

Two methods, a standard sample method and spot samples 
method, are described for the validation of results of process vapor 
pressure analyzers as in a hydrocarbon processing plant. A standard 
sample can be introduced into the inlet of the analyzer under 
operating conditions of flow rate, temperature, and pressure; and the 
results are then a measure of the validity of the analyzer. For the 
spot sample method, samples are withdrawn from the analyzer 
system for laboratory analysis according to the referee procedure, 
Method D323. The validity of the instrument is then computed by 
comparing statistically the averages of the instrument results with 
the referee values. 


51998 Standard test method for d-c electrical conductivity of 
hydrocarbon fuels. Annu. Book ASTM Stand.; No. 25, 20-25(1977). 

ANSI/ASTM-D—3114-72. 

A method is described for the determination of the “rest” 
electrical conductivity (the conductivity in the absence of ionic 
depletion or polarization) of aviation fuels and other similarly low- 
conductivity liquids in the range from 1000 to 0.01 pS/m. The fuel 
sample is placed in the conductivity cell which is then connected in 
series with a dc voltage source and a sensitive dc ammeter. The 
conductivity is calculated by Ohm's law from the cell characteris- 
tics, the voltage across the cell, and the almost instantaneous peak 
current reading. 


51999 Standard test method for explosive reactivity of lubricants 
with aerospace alloys under high shear. Annu. Book ASTM Stand.; 
No. 25, 26-28(1977). 

ANSI/ASTM-D—3115-75. 

In order to evaluate the explosive reactivity of various lubri- 
cants in the presence of aerospace alloys under high shear condi- 
tions, a dowel pin of the appropriate alloy is positoned in a hole in a 
block of the alloy with a measured amount of the lubricant between 
the two pieces. A load of 1000 psi is applied to the dowel pin for 60 
+- 5 s or until reaction is evident. Sparks, smoke, or audible 
explosive sounds are indicative of explosive reactivity. 


52000 Standard test method for trace amounts of lead in gasoline. 
Annu. Book ASTM Stand.; No. 25, 29-33(1977). 

ANSI/ASTM-D—3116-72. 

A method is described for the determination of the lead 
content of gasoline from 0.001 to 0.1 g Pb/gal in gasoline samples 
with olefin contents as high as 27%. Any lead compound present in 
the sample is extracted into an aqueous phase by shaking the sample 
with aqueous iodine trichloride solution. Organo-lead compounds 
are then converted to the inorganic form by boiling the solution, and 
the excess reagent is destroyed with sodium sulfite. The lead is 
finally extracted as the  dithizonate and determined 
spectrophotometrically. 


52001 Standard test method for wax appearance point of distillate 
fuels. Annu. Book ASTM Stand.; No. 25, 34-37(1977). 

ANSI/ASTM-D—3117-72. 

The wax appearance point is defined as the temperature at 
which wax or other solid substances first begin to separate from the 
liquid oil when it is cooled under prescribed conditions. The method 
described for the determination of the wax appearance point is 
applicable to burner fuels, diesel fuels, and turbine engine fuels in the 
range from -15 to 35°F (-26 to +2°C). The heated, dried sample is 
stirred and cooled under the prescribed conditions until wax crystals 
are quite apparent when the sample is examined by transmitted light. 


52002 Standard test method for mist spray flammability of hy- 
draulic fluids. Annu. Book ASTM Stand.; No. 25, 38-39(1977). 

ANSI/ASTM-D—3119-75. 

A method for the determination of one aspect of the flamma- 
bility of hydraulic fluids and that is particularly useful for rating the 
relative flammability of mists of fire resistant hydraulic fluids is 
described. The fluid is preheated, and then placed in a rotary-type 
electric paint spray gun, and sprayed into the flame of a laboratory 
burner. The flammability is then rated by the operator on a relative 
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scale. Fluids to be compared shall be tested by the same operator on 
a single day using the same apparatus. 


52003 Standard test method for trace quantities of sulfur in light 
liquid petroleum hydrocarbons by oxidative microcoulometry. Annu. 
Book ASTM Stand.; No. 25, 40-47(1977). 

ANSI/ASTM-D—3120-77. 

An electrometric method is described for the determination of 
sulfur in the range of 3.0 to 100 ppM in light liquid hydrocarbons 
boiling in the range from 80 to 525°F (26 to 274°C). The sulfur in a 
liquid sample is converted to sulfur dioxide by oxidative pyrolysis at 

°C. The dioxide then flows into a titration cell where it reacts 
with triiodide ion in the electrolyte. The triiodide consumed is 
replaced, and the total current required to replace it is a measure of 
the sulfur present in the original sample. Amounts of total halide up 
to 10 times and total nitrogen up to 100 times the sulfur concentra- 
tion level do not interfere with the method. A total heavy metal 
(nickel, vanadium, lead, etc.) concentration in excess of 500 ppM 
does cause interference. 


52004 Standard test method for mercaptan sulfur in gasoline, 
kerosine, aviation turbine, and distillate fuels (potentiometric method). 
Annu. Book ASTM Stand.; No. 25, 48-52(1977). 

ANSI/ASTM-D—3227-73. 

A potentiometric methiod is described for the determination 
of mercaptan sulfur in gasoline, kerosines, aviation turbine fuels, and 
distillate fuels containing from 0.0003 to 0.01 wt percent of mercap- 
tan sulfur. The hydrogen sulfide-free sample is dissolved in an 
alcoholic sodium acetate titration solution and tritiated potentiome- 
trically with silver nitrate solution using the potential between a 
glass reference electrode and a silver/silver-sulfide indicating elec- 
trode as an indicator. The mercaptan sulfur is precipitated as silver 
mercaptide, and the end point in the titration is indicated by the 
large change in cell potential. Organic sulfur compounds do not 
interfere with the determination, nor does elemental sulfur in 
amounts less than 0.0005 wt percent. Hydrogen sulfide does interfere 
and must be removed. 


52005 Standard test method for total nitrogen in lubricating oils 
by modified Kjeldahl method. Annu. Book ASTM Stand.; No. 25, 53- 
55(1977). 

ANSI/ASTM-D—3228-73. 

The determination of nitrogen in lubricating oils by a modi- 
fied Kjeldahl method is described. The method is applicable to 
concentrations of nitrogen in the oils of 0.03 to 0.01 wt percent. 


52006 Standard test method for low levels of lead in gasoline by 
x-ray spectrometry. Annu. Book ASTM Stand.; No. 25, 56-57(1977). 

ANSI/ASTM-D—3229-73. 

The determination of lead in gasoline in the range from 0.010 
to 0.50 g Pb/U.S. gal by x-ray spectrometry is described. Bismuth is 
used as an internal standard, and the intensities of the lead L-a, 
radiation at 1.175 A, the bismuth L-a, radiation at 1.144 A, and a 
background at 1.194 A are determined. A sample of isooctane and 
bismuth interval standard is used for the blank determination. The 
lead concentration is measured by determining the ratio of the net 
counting rate at 1.175 A to the gross counting rate at 1.144 A for the 
sample, subtracting the comparable ratio found for the blank, and 
comparing to a previously prepared calibration curve. 


52007 Standard test method for salts in crude oil (electrometric 
method). Annu. Book ASTM Stand.; No. 25, 58-63(1977). 

ANSI/ASTM-D—3230-73. 

In order to determine the salts in crude oils, a sample of the 
oil is dissolved in a solvent consisting of 63 volumes of 1-butanol and 
37 volumes of absolute methanol with a small amount of water 
added. The mixture is then placed in a conductivity test cell, 
including two parallel plates. An alternating voltage is impressed on 
the plates, and the resulting current flow is shown on a milliam- 
meter. The salt content is determined from the ammeter reading and 
a standard calibration curve. 


52008 Standard test method for phosphorus in gasoline. Annu. 
Book ASTM Stand.; No. 25, 64-67(1977). 

ANSI/ASTM-D—3231-73. 

A spectrophotometric method for the determination of phos- 
phorus in gasoline in the concentration range of 0.0008 to 0.15 g P/ 
U.S. gal or 0.2 to 40 mg P/] is described. The method is applicable to 
the determination of P generally present as P(V) esters or salts or 
both. After destruction of the organic material in the sample, the 
residue is dissolved in H2SO, and reacted with ammonium molyb- 
date and hydrazine sulfate to form the molybdenum blue complex 
for measurement of its absorbance at 820 nm. 


52009 Standard method for measurement of flow properties of 
lubricating yreases at high temperatures. Annu. Book ASTM Stand.; 
No. 25, 68-74(1977). 

Designation: D—3232-73. 
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This method covers measurement of the flow properties of 
lubricating greases under high-temperature, low-shear conditions. 


52010 Standard methods for measurement of extreme pressure 
properties of fluid lubricants (Falex methods). Annu. Book ASTM 
Stand.; No. 25, 75-85(1977). 

Designation: D—3233-73. 

Two procedures are described for making a preliminary eval- 
uation of the load-carrying properties of fluid lubricants by means of 
the Falex Lubricant Tester, which is described schematically. In 
both methods, a rotating steel journal is run at 290 +- 10 rpm against 
two stationary V-blocks immersed in the lubricant sample. Load is 
applied to the V-blocks by a ratchet mechanism continuously in one 
procedure and in 250-lb of increments with the load maintained 
constant for 1 min at each load increment in the other procedure. A 
schematic drawing of calibration accessories for the Falex Lubricant 
Tester, statistical data, standard calibration curves, and tabulated 
comparative results on reference fluids are also included. 


52011 Standard test method for abrasion resistance of wax coat- 
ings. Annu. Book ASTM Stand.; No. 25, 86-88(1977). 

ANSI/ASTM-D—3234-73. 

A procedure is described for the determination of the abra- 
sion resistance of glossy smooth coatings of petroleum wax or wax- 
based blends applied to paper and paperboard. Sixty grams of sand 
are dropped at a controlled rate onto a very small area of a coating 
under prescribed experimental conditions. The gloss of the surface is 
measured with a 20-day specular glossmeter before and after the 
abrading test with the falling sand. The apparatus for performing the 
test is shown schematically. 


52012 Standard test method for solvent extractables in petroleum 
waxes, Annu. Book ASTM Stand.; No. 25, 89-96(1977). 

ANSI/ASTM-D—3235-73. 

In order to determine the solvent extractables in petroleum 
waxes, a sample is dissolved in a mixture consisting of 50% by 
volume methyl ethyl ketone and 50% toluene. The solution is cooled 
to -32°C to precipitate the wax, and then the mixture is filtered. The 
solvent is evaporated from the filtrate, and the remaining residue is 
weighed for a measure of the solvent extractables. 


STORAGE 


REFER ALSO TO CITATION(S) 51968 


COMBUSTION 
REFER ALSO TO CITATION(S) 51880, 51882, 52002, 53242 


52013 Formation of nitrogen oxides by a burner consuming liquid 
fuel with nitrogen product additions. Mauss, F.; Meyer, C.; Walbott, 
A. Rev. Gen. Therm.; 17: No. 196, 341-348(Apr 1978). (In French). 

A study of the formation of nitrogen oxides in diffusion 
flames has been carried out at the Institut Francais du Petrole in an 
experimental furnace. The mechanisms of formation of nitrogen 
oxides are summarized and the experimental conditions are de- 
scribed. The measurements made on the influence of certain param- 
eters relative to the burner (excess air, swirl, and preheat tempera- 
ture) and of other parameters related to the fuel (concentration of 
organic nitrogen, volatility of the nitrogen molecule, and volatility 
of the fuel) are used to determine the effects on the emission of NO 
in the atmosphere and on the efficiency of conversion of nitrogen in 
the fuel into NO. The study results should lead to better control of 
nitrogen oxide emission (action on the oxygen concentration, tem- 
perature and flame structure). 


52014 Combustion of heavy oil with mechanical atomization: 
possible reductions of solid emissions. Tranie, L.A.; Scherer, G. Rev. 
Gen. Therm.; 17: No. 196, 351-366(Apr 1978). (In French). 

The process of formation of unburned solids in heavy oil 
burning burners are summarized and the current antipollution regu- 
lations are described. Tests carried out on small boilers (<800 
thermie/h) are also described. It is shown that apart from its type, 
high or low sulfur content, the characteristics (ash content, asphalts) 
have little influence on the emission of solids. On the other hand, the 
combustion controls can have a considerable effect (from 900 to 500 
mg/thermie, for example): reduction of boiler load, increase in fuel 
temperature, control of excess air. The use of refractories and 
combustion additives is also effective. Use of a fuel/water emulsion 
(Total process) has shown very promising results in meeting the 
required standards (unburned solids <200 mg/thermie). 


52015 Conservative use of liquid fuel. Munro, A.J.E.; Westlake, 
D.; Lewis, A. (Shell Res Ltd, Thornton Res Cent, Chester, Eng)). J. 
Inst. Fuel; 51: No. 406, 10-19(Mar 1978). 
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The authors have attempted to review the major problems 
besetting the manufacturer and user of industrial oil-fired boiler 
plants. They also recommend a more conservative approach to the 
use of oil fuels. Results of combustion tests with a range of typical 
fuels are described and related to chemical and physical properties of 
the fuel oils. Recommendations are made for the most appropriate 
methods of meeting combustion requirements even with the most 
intractable fuels. 25 refs. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 51915, 52891 


52016 Gas industry of the USSR and prospects of the develop- 
ment, Orudzhev, S.A. (Minist of Gaz Ind of the USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 11, 5-9(1977). (In Russian). 
The output of gas in the USSR increased from 16 Gm° in 
1956 to 346 Gm in 1977. The increase in 1973-1977 was 125 Gm*. 
The daily output in some important areas is as follows (in million 
m*): West Siberia--222, Turkmenia--195, Ukraine--184, Vcomi 
ASSR--54.5. The biggest gas pipeline in Europe, “Soyuz”, 2677 km 
long, 1420 mm in diam, with a pressure of 75 kgf/cm* is under 
construction between the Orenburg deposit and the western border 
of the USSR. It will have 22 compressor stations. Gas reserves in the 
Ukraine and North Caucasus are becoming depleted. West Siberia 
has 70% of explored gas resources. In 1977-1980, 14,000 km of main 
- pipelines are to be built in West Siberia, in particular the lines: 
rengoy-Nadym-Ukhta-Torzhok, Minsk-Western border of the 
USSR, Urengoy-Nadym-Punga-Yelets, Urengoy-Surgut-Chelya- 
binsk-Kuybyshev. The capacity of each line will be 30-40 Gm! p.a. 
By 1980 the output of gas in the USSR is to reach 435 Gm*. 


RESERVES 


REFER ALSO TO CITATION(S) 51788, 51789, 51798, 51799, 
51801, 51803, 51804, 51805, 51806, 51807, 51911 


52017 Problem of calculating of gas and condensate reserves of 

te deposits. Vezirova, R.Kh.; Dzhafarov, R.R.; Keri- 

mova, A.A. (Az SSR Inst of Pet and Chem im. M. Azizbekov). Izv. 

Vyssh. Uchebn. Zaved., Neft Gaz; No. 12, 30, 44(1977). (In Russian). 

It is shown that the volume of liquid hydrocarbons separated 

from the gas phase with a decrease of formation pressure (thus 

lowering the original gas reserves) must be taken into account in 

differentiated estimates of gas and condensate reserves. Calculations 

for a quantitative estimate of condensate reserves under normal 
conditions in the gas state are presented. 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 51916, 51917, 51918, 51919, 
51920, 51921, 51922, 51923, 51926, 52067, 52069, 53757, 53758, 53760 


52018 (MERC/TPR—78/2) Organic composition of Devonian 
shale cores from Wells No. 11940 and No. 12041, Cottageville, Jack- 
son County, West Virginia. Lamey, S.C.; Bialobok, S.J.; Childers, 
E.E. (Department of Energy, Morgantown, W.Va. (USA). Morgan- 
town Energy Research Center). May 1978. 28p. Dep. NTIS, PC 
A03/MF AOl. 

Detailed studies of the composition of the organic content of 
two shale cores from Cottageville, West Virginia, are reported. 
Analyses were performed on core samples selected at five foot 
intervals from a 287 ft section of core from the L.A. Bailer Well No. 
11940; and a 470 ft section of core from the W.L. Pinnell Well No. 
12041. The two wells are located approximately 5 miles apart. The 
core samples were analyzed for total organic material, organic and 
mineral carbon, and solvent extractable organics. Infrared spectros- 
copy and thermal chromatography were used to determine the gross 
organic composition of extracted and pyrolysis products. Isolation of 
the bitumen and kergen was accomplished by solvent extraction and 
chemical separation. Variations in the total organic content, ben- 
zene-soluble organic, and pyrolysis product composition are present- 
ed for both cores. The organic content and composition of these two 
cores are also compared with Perry County, Kentucky, well results 
reported in TPR 77/3. The organic carbon content for the cores 
from Cottageville, WV, shows an average of 1.48% for No. 12041 
and 2.47% for No. 11940. In both cores these values are much less 
than the organic content of the core No. 7239 from Perry County, 
Kentucky, which averaged 3.95%. Stratigraphic variations observed 
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in the organic content were similar in the upper two-thirds of the 
two Cottageville cores. The amount of solvent extractable organics 
in both of the Cottageville cores is less than that observed for the 
core from Perry County, but does vary with the amount of organic 
material in the samples studied. The extraction ratios, however, vary 
in a similar manner to that observed for the Perry County, Kentucky 
core. The extractable organics are primarily aliphatic in composi- 
tion. No apparent relationship between the pyrolysis product com- 
position and organic carbon content was observed. 


52019 (NVO—0655-107) Western Gas Sands Project: status 
report. (CER Corp., Las Vegas, Nev. (USA)). 1 May 1978. Contract 
EY-76-C-08-0655. 110p. Dep. NTIS, PC A06/MF AO1. 

Progress of the major government sponsored projects under- 
taken to increase gas production from low permeability gas sands of 
the western United States during March 1978 is summarized. The 
Bartlesville Energy Research Center (BERC) and participating Na- 
tional Laboratories, funded by DOE, are continuing their work in 
the area of research and development. The emphasis is on the 
development of new tools and instrumentation systems, rock me- 
chanics, mathematical modeling and data analysis. Field Tests and 
demonstrations active in the Uinta and Piceance Basins include: Gas 
Producing Enterprises (GPE) Natural Buttes Unit Wells’ No. 9, 14, 
18, 19, 20, 21 and 22, Mobil Research and Development Corpora- 
tion, Well No. F-31-13G, and Rio Blanco Natural Gas Company, 
Well No. 498-4-1. Gas Producing Enterprises Natural Buttes Unit 
Well No. 9 was fractured on March 27, 1978. The treatment consist- 
ed of 554,000 pounds of sand and 349,000 gallons of gel. Mitchell 
Energy Corporation of Houston, Texas was awarded De ent of 
Energy Contract EF-78-C-08-1547 on March 15, 1978. Field work 
under this contract is scheduled to begin on June 15, 1978, with the 
drilling of a new well. 


52020 (TID—28073) Quarterly progress report, October—De- 
cember 1977. Kirk, K.G.; Nuckols, E.B. III; Long, B.R.; Wilson, 
T.H.; Dixon, J.M.; Negus deWys, J. (West Virginia Univ., Morgan- 
town (USA). Dept. of Geology and Geography). 1977. Contract 
EY-76-C-05-5194. 26p. Dep. NTIS, PC A03/MF AO1. 

Activities are reported in a program to collect, compile, and 
analyze geological data and prepare geological structure maps for 
eastern Kentucky and western West My and to develop a 
method for selecting areas for drilling shale wells that have a 
potential for gas production. Results of a pilot study are presented 
that utilized analytical techniques applied to production data from 
the Cottageville (Mount Alto) field. The major emphasis is on the 
techniques used in analyses of production data, but several innova- 
tive techniques that are useful in comparative analyses of production 
and geologic data or interpretations are introduced. Fracture data 
from several descriptive reports concerning EGS project cored 
wells are summarized introducing the concept of a porous fracture 
facies that is important to shale gas production. The implication of 
such blanket-like fracturing to production, exploration and of the 
direction of the Eastern Gas Shale program is discussed. Results of 
ground water productivity studies are correlated with air photo 
linears mapped in the Cottageville (Mount Alto) field area. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 51928, 51930, 51931, 51934, 51937 


52021 (DOE/EIA—0065) Computerized deliverability calcula- 
tions for non-associated gas reservoirs. Hicks, J.N. (Department of 
Energy, Dallas, Tex. (USA). Energy Information Administration). 
Jun 1978. 78p. Dep. NTIS, MF AOl1. 

Portions of document are illegible. 

A computer program is presented that allows rapid calcula- 
tion of future gas deliverability from non-associated gas reservoirs. 
This computer program can also be used for associated gas reser- 
voirs where a large gas cap and a small oil ring exist, and the 
reservoir produces as if it were a non-associated gas reservoir. The 
pressure decline equation, with and without water influx, and the 
back-pressure equation are used in combination in the program. All 
pressures utilized in the calculations are bottom-hole pressures, 
which may be either calculated or measured. Bottom-hole static and 
flowing pressure calculations are accomplished by use of numerical 
means. These calculations were carried out using the computer 
program. 


52022 (MERC/CR—78/6) Pilot study of gas production analy- 
sis methods applied to Cottageville field. Negus de Wys, J.; Shu- 
maker, R.C. (West Virginia Univ., Morgantown (USA). Dept. of 
Geology and Geography). Jul 1978. Contract EY-76-C-05-5194. 49p. 
Dep. NTIS, PC A03/MF AO1. 

Gas production data from 63 wells in the Cottageville Gas 
Field, producing from Devonian shales, are studied in relationship to 
structure above and below producing horizons, isopach data and dip 
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of producing shales, and basement structure trends. Gas production 
data are studied from several aspects including highest accumulated 
production, mean annual production, initial well pressure, and calcu- 
lated loss ratio values for four different time periods. A trend 
correlation of these parameters is presented. The initial pressure 
trends correlate with all geological parameters, i.e., Devonian shale 
dip and strike, 40 to 50° NE fracture facies trend, structure on the 
base of the Huron, structure on the top of the Onondaga, and the 
basement magnetic density data. Production data trends show great- 
est correlation with structure on the top of the Onondaga and with 
fracture facies trends from the Baler well. Production decline data in 
terms of loss ratio values show trends correlating with all geologic 
parameters except the Onondaga. Two loss ratio maps correlate with 
the structure on the bottom of the Huron. The strike of Onondaga 
structure correlates with the 40 to 50° NE fracture facies trend. 
These parameters may be generally viewed as the production maps 
representing free gas pockets and migration-accumulation trends; the 
loss ratios as possible permeability and migration trend indictors; and 
the geologic parameters as possible constraints or causative agents. 
The lack of correlation of geologic parameters with production data 
trends a few degrees west of north may be suggestive of a fault or 
faults in that direction, providing the correlative causative agent. 
This is not an unreasonable possibility from the production data 
maps. It is concluded that this approach could be useful in gas 
exploration and development evaluation of Appalachian Devonian 
shale gas fields. Similar relationships will be examined in the Eastern 
Kentucky Gas Field(s) Study presently in progress. 


PRODUCTS AND BY-PRODUCTS 


52023 Standard method of sampling liquefied petroleum (LP) 
gases. Annu. Book ASTM Stand.; No. 26, 93-96(1977). 

ANSI/ASTM-D— 1265-77. 

Procedures are described for obtaining representative samples 
of liquified petroleum gases, such as propane, butane, or mixtures of 
these two, in metal, corrosion-resistant sample containers. The liquid 
is transferred from the source into the sample container by purging 
the container and filling it with the liquid to 80 percent of capacity. 


52024 LNG peakshaving plants: a comparison of cycles. Wenzel, 
L.A. (Lehigh Univ., Bethlehem, PA). Adv. Cryog. Eng.; 20: 90- 
102(1975). 

From Cryogenic engineering conference; Atlanta, GA, USA 
(8 Aug 1973). 

The major process types used in natural gas peakshaving 
liquifiers are described, their salient characteristics are pointed out, 
and the basis for choosing one or another of these cycles in a given 
situation is indicated. (LK) 


52025 Impact of fluid properties on the design of equipment for 
handling LNG. Zudkevitch, D.; Gray, R.D. Jr. (Exxon Research and 
Engineering, Florham Park, NJ). Adv. Cryog. Eng.; 20: 103- 
123(1975). 

From Cryogenic engineering conference; Atlanta, GA, USA 
(8 Aug 1973). 

Criteria and data are presented for deciding whether a specif- 
ic LNG installation need have both top and bottom fill capability. In 
general, a large facility will benefit from such capability if it is to 
receive a variety of LNG compositions from a variety of ships. It is 
further shown that the top fill device requires surprisingly careful 
design in order to assure good mixing at the free surface. Relative 
importance of data in equipment design, data effects in designing 
liquifaction plant compressors, evaluation of phase equilibrium and 
enthalpy data methods, and economic impact of data uncertainties 
are discussed. (LK) 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 52028 


52026 Thermal radiation from LNG spill fires. Raj, P.; Atallah, 
S. (Arthur D. Little, Inc., Cambridge, MA). Adv. Cryog. Eng.; 20: 
143-150(1975). 

From Cryogenic engineering conference; Atlanta, GA, USA 
(8 Aug 1973). 

Seven 6-ft, six 20-ft, and one 80-ft fire tests were conducted. 
In each case, a circular earth dike having a 1.5-ft rim was construct- 
ed and LNG was poured to a level of 6 to 8 in. and ignited. Pertinent 
recorded experimental data for each 6- and 20-ft test consisted of: (1) 
flame heights and angles of tilt, from movie films; (2) wind velocity 
at 5-ft and 50-ft levels; (3) wind direction; (4) LNG level variation 
with time using float level gauges; (5) wide-angle radiometer read- 
ings at various locations; (6) narrow-angle radiometer readings at 
one or two locations; and (7) temperatures at various locations. For 
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the 80-ft test, the burning and shorting of electrical leads resulted in 
the loss of data, with the exception of the first three items. Burning 
rate, flame angle, flame length, radiative properties of LNG flames, 
variation of radiative flux with distance and fraction of energy 
radiated are discussed. (LK) 


ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 51979, 52026 


52027 Vapor dispersion from spills of LNG on land. Drake, E.M. 
(Arthur D. Little, Inc., Cambridge, MA); Putnam, A.A. Adv. Cryog. 
Eng.; 20: 134-142(1975). 

From Cryogenic engineering conference; Atlanta, GA, USA 
(8 Aug 1973). 

The vapor dispersion model has been shown to predict down- 
wind vapor cloud concentrations from rapid LNG spills into low 
dikes ranging from 6 to 80 ft in diameter. It is expected (1) that the 
model predictions should allow reliable scale-up to pool sizes in the 
400 to 500-ft-diameter range and (2) that the demonstration of the 
agreement between model and experimental results for the actual 
test conditions (neutral to slightly unstable atmospheres) indicates 
that standard atmospheric parameters can be used to predict down- 
wind vapor cloud travel for other atmospheric conditions (i.e., stable 
atmospheres). The model is inaccurate within one dike diameter 
downwind of the source. This results because the model assumes a 
line source at the dike edge. Peak-to-average ratios in the central 
zone of the plume (where the highest concentrations are located) are 
generally about 2 to 2.5. Plume lateral movement with respect to 
instruments gives apparent higher peak-to-average ratios off the 
centerline, but these are not valid values if one is predicting peak 
concentrations in the cloud on the basis of average concentration on 
the centerline. 


52028 Control of LNG spill fires on land. Wesson, H.R.; Welker, 
J.R.; Brown, L.E. (University Engineers, Inc., Norman, OK). Ady. 
Cryog. Eng.; 20: 151-163(1975). 

From Cryogenic engineering conference; Atlanta, GA, USA 
(8 Aug 1973). 

A fire research effort under a joint sponsorship between the 
American Gas Association and several fire equipment manufacturers 
was conducted on LNG spill fires up to 1200 ft? in size to: (1) 
evaluate and quantify the effects of high-expansion foams on the 
dispersion of LNG boiloff vapors from spills on land; (2) evaluate 
and quantify the effects of high-expansion foams on the control of 
LNG spill fires on land; and (3) evaluate and quantify the extinguish- 
ing capabilities of all commercially available dry chemical agents on 
LNG spill fires on land, with and without simulated process equip- 
ment obstructions. The following conclusions can be made from the 
test results. High-quality, high-expansion foams provide adequate 
control of LNG spill fires on land and reduce external radiation 
effects to the level that supplemental exposure control provisions 
will not be needed beyond one-quarter or more pool diameters. The 
500 : 1 foam expansion ratio appears to be superior to both higher 
and lower expansion ratios. A blanket of foam greatly aids the 
dispersion of LNG boiloff vapors by making the vapors more 
buoyant. The dry chemical extinguishing requirements for standard 
(sodium bicarbonate) agents, as established from consideration of the 
Lake Charles, Louisiana, LNG fire tests and tests on natural gas, 
were confirmed. The extinguishing requirements for potassium bicar- 
bonate, monoammonium phosphate, and the reaction product of urea 
and potassium bicarbonate were established. (LK) 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


REFER ALSO TO CITATION(S) 52019 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 51980, 51981 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 51986, 51987, 52053 


52029 Heave-ho'. (Bos Kalis Westminster Group, Engl). Energy 
Dig. (London) ; 7: No. 1, 10-12(Feb 1978). 

This article gives a detailed account of the techniques used to 
pull a 4500-ton, 36-in. dia gas pipeline 2 1/2 mi across the River 
Forth, in Scotland. The 36in. dia steel pipe that makes up the 
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pipeline is of high quality steel with a wall of thickness of 0.625in. It 
was supplied in 40ft. lengths and buttwelded end to end into ‘strings’ 
that consisted of some 50 or 60 pipe lengths. To give support to the 
1/2 mile long strings, 50 ten-metre concrete bases were cast on the 
ramp at 11 metre intervals down to the shoreline. For stability and 
protection on the river bed the pipe was coated with reinforced 
concrete. This involved the placing of steel mesh around the pipe, 
with special spacers to keep the mesh two inches away from the 
ripe. Steel shutters were then positioned and the concrete poured 
around the pipe with vibrators on the shutters ensuring high quality 
concrete. The concrete mixture itself had to meet a precise specifica- 
tion to provide the required negative buoyancy and to give the 
completed pipelines a specific gravity of 1.2. 


52030 Alternative methods for pressurized (or buried) gas sys- 
tems. Pipe joining symposium papers. Chicago; Institute of Gas 
Technology (1978). 270p. (CONF-780144—). $25.00. 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

Twenty-one papers were presented at the symposium on 
various pipeline fabrication techniques. A separate abstract was 
prepared for each paper. (JRD) 


52031 Pipe joining methods: their importance and value to the gas 
industry. Long, G.M. (Inst. of Gas Tech., Chicago). pp 1-10 of 
Alternative methods for pressurized (or buried) gas systems. Pipe 
fone symposium papers. Chicago; Institute of Gas Technology 
1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

The installation of mains and service lines is still the gas 
industry’s major item of construction expense. The method of join- 
ing these pipes heavily influences the organization and costs of such 
construction. Alternative joining methods now available and in the 
near future may be able to reduce such costs. Discussion of alterna- 
tives to stick welding or plastic fusion for use on land and under 
water are included. Steel and polyethylene pipe are concentrated on 
as the gas industry's leading piping materials. Brief statements on 
early pipe history, current technology and the function of pipe joints 
is also included. 


52032 Partial penetration welding: a simplified approach to 
welded steel distribution systems. Jones, B.L. (British Gas Engineer- 
ing Research Station, Newcastle-on-Tyne, Eng.). pp 11-26 of Alter- 
native methods for pressurized (or buried) gas systems. Pipe joining 
symposium papers. Chicago; Institute of Gas Technology (1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

For reasons of cost the use of welded steel distribution 
systems is often restricted to high pressure mains or to areas of high 
risk such as mining subsidence regions. To reduce these costs and to 
facilitate the use of steel in wider areas of distribution, British Gas 
Engineering Research Station has developed techniques for partial 
penetration welding which can be employed by existing staff, with 
little or no welding experience after a brief training period. The 
principles behind partial penetration welding, the design of end 
preparations, and the choice of consumables and welding parameters 
are described. Strict control over these factors has meant that visual 
weld examination is sufficient inspection and this has also provided a 
cost saving. Other factors related to the installation of welded steel 
distribution systems such as pipe coating and cathodic protection 
methods are described. Two novel methods currently under devel- 
opment in Britain are described which seek to automate the process 
of welding steel distribution pipe even further. 


52033 Radial friction welding. Nicholas, E.D.; Lilly, R.H. 
(Welding Inst., Cambridge, Eng.). pp 27-51 of Alternative methods 
for pressurized (or buried) gas systems. Pipe joining symposium 
papers. Chicago; Institute of Gas Technology (1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

The development of this new welding approach is briefly 
reviewed. Two methods of ring compression and rotation are exam- 
ined and the effect of ring and pipe geometries investigated to 
determine the preferred approach for production requirements. It is 
shown that radial friction welding can provide high strength solid 
phase welds particularly when joining hollow steel sections. The 
engineering requirements to drive and compress a steel ring have 
been demonstrated on a prototype machine. It is considered that this 
machine can be translated without undue difficulty into a site weld- 
ing system. By using special bore support mandrels internal flash can 
be eliminated. Potential applications for this technique are indicated. 


52034 Bell and spigot configuration for fillet welding. Grant, 
W.P. (Benson Mineral Group, Denver). pp 53-55 of Alternative 
methods for pressurized (or buried) gas systems. Pipe joining sympo- 
sium papers. Chicago; Institute of Gas Technology (1978). 
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From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

One of the major obstacles to overcome in the introduction of 
any new or different system or procedure is the inertia and reluc- 
tance to change of the people involved at the operating level. The 
introduction of bell and spigot piping to a pipeline crew, and the 
surprisingly easy acceptance of the new procedure are discussed. 
Also discussed are the relative cost savings over standard butt 
welding procedures. 


52035 Micro-wire welding in the field. Schnare, R.E. (Illinois 
Coal Gasification Group, Chicago). pp 57-64 of Alternative methods 
for pressurized (or buried) gas systems. Pipe joining symposium 
papers. Chicago; Institute of Gas Technology (1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

Manual micro-wire welding is defined and described. Its 
application to one gas utility's steel pipe welding is described in 
terms of the history, equipment problems, application problems 
including those with welders, and the economics. Comparisons with 
the more common stick arc welding process are included throughout 
and in a summary table. 


52036 Electric flash automatic welding of pipe joints. Williams, 
R.R. (Dimetrics, Inc., Sepulveda, CA). pp 65-69 of Alternative 
methods for pressurized (or buried) gas systems. Pipe joining sympo- 
sium papers. Chicago; Institute of Gas Technology (1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

A discussion and film strip on Dimetrics and its Automatic 
GTAW systems is presented along with an introduction of the latest 
innovation in the joining of oil and gas transmission lines—the Soviet 
developed Automatic Flash Butt Welding System. A short film is 
used to introduce and illustrate the use of resistance weldin i 
ment for welding large diameter tubular joints. Slides are 
in discussion of this equipment showing the welding of 56-inch 
diameter x .700-inch wall pipe at rates of up to 10 joints per hour. 


52037 Explosive welding of pipe. Otto, H.E. (Univ. of Denver). 
pp 83-95 of Alternative methods for pressurized (or buried) & 
systems. Pipe joining symposium papers. Chicago; Institute of 
Technology (1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

The use of explosives and propellants to join high pressure 
pipe for gas and oil transmission has been the subject of several 
development programs. Both welding and swaging techniques have 
been developed that produce high quality joints. Explosive welding 
procedures include collars, both external and internal, lap joints, 
scarf welds, and bell and spigot arrangements. Swaging techniques 
have used external collars and bell and spigot arrangements. Actual 
field use of the processes has been limited by the associated noise but 
oil feeder lines are being welded in Canada and some underwater 
lines are reported having been made in the United Kingdom. A 
review of the various procedures for welding and swaging pipeline is 
presented. 


52038 Polyethylene fusion joints; socket and butt. Chen, K.A. 
(Wisconsin Gas Co., Milwaukee). pp 97-107 of Alternative methods 
for pressurized (or buried) gas systems. Pipe joining symposium 
papers. Chicago; Institute of Gas Technology (1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

Socket fusion is described as simultaneously heating both the 
external surface of the pipe end and internal surface of the socket 
until the material reaches fusion temperature, inspecting the melt 
pattern, inserting the pipe end into the socket, and holding it in place 
until the joint cools. As such it is a convenient, easy to Tern 
technique requiring relatively simple equipment. Butt fusion is de- 
scribed as heating the squared ends of matching surfaces by holding 
them against a heating plate until fusion temperature is reached, 
pushing the two softened ends against one another, holding under 
pressure for the prescribed time and allowing the joint to cool. The 
joint surfaces are small in areas requiring less joining movement and 
pressure than the socket equivalent. It is a simpler joint and is less 
subject to section modulus related internal stresses. It is noted that 
when made by personnel qualified by training or experience in the 
written procedures, both socket and butt fusion have been used to 
produce joints that will have strength and performance characteris- 
tics equivalent to the pipe. Socket fusion is generally more applicable 
for 2° and smaller pipe while butt fusion is more fone for 2” 
and larger. The quality of both types can be preliminarily judged by 
visual appearance and both can be more precisely inspected ultrason- 
ically. Socket fusion lends to manual assembly and requires less 
equipment. Butt fusion requires equipment for alignment and uni- 
form results but is less expensive. Each has its place with respect to 
resin, size, cost, and performance in the fabrication of a piping 
system of uniform strength. 
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52039 Design considerations relating to pull-out forces (in the use 
of mechanical compression couplings with polyethylene and steel pipe). 
Escolas, E.J. (Columbia Gas Distribution Companies, Columbus, 
OH). pp 109-119 of Alternative methods for pressurized (or buried) 
gas systems. Pipe joining symposium papers. Chicago; Institute of 
Gas Technology (1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

Mechanical compression couplings have been used with poly- 
ethylene pipe for more than 20 years. For the most part they have 
provided very satisfactory field performance. However, there have 
been some serious incidents when these couplings were not properly 
used. The type of incident of greatest concern has been where the 
polyethylene pipe pulled out from the coupling. Pull-out forces 
which may occur on piping syst: ns are discussed along with what 
has to be done in selecting and installing mechanical compression 
couplings for use with polyethylene pipe to compensate for them. 
Comparisons are drawn between resulting joint behavior of polyeth- 
ylene and steel pipe due to their respective physical properties. All 
factors considered, it may be concluded that if mechanical compres- 
sion couplings are not already more compatible with polyethylene 
pipe than with steel pipe, that they have the potential to be more 
compatible because of the physical properties of polyethylene. 


52040 Laser welding of high-strength low-alloy steels. Banas, 
C.M.; Duhamel, R.F. (United Technologies Research Center, East 
Hartford, CT). pp 121-146 of Alternative methods for pressurized 
(or buried) gas systems. Pipe joining symposium papers. Chicago; 
Institute of Gas Technology (1978). 

. From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

A review of high-power laser welding technology pertinent 
to pipeline fabrication is presented. The nature of the beam-material 
interaction, laser welding performance and the influence of process 
—— on weld quality are noted. The limits of applicability of 
aser welding for high-strength, low-alloy steel are delineated. Re- 
sults are presented which show that laser welding produces high- 
quality welds in pipeline steels. In particular, it is shown that laser 
welds can exhibit excellent low-temperature impact properties. 
These properties are attributed to the process of fusion zone purifica- 
tion as well as to the relatively rapid chill rate which occurs during 
laser welding. Toughness characteristics approaching those of parent 
metal are shown. It is noted that the initial success of laser welding 
of high-strength, low-alloy steel indicates that lasers will be useful 
tools for pipe fabrication. Because laser welding provides acceptable 
mechanical properties in autogenous welds or with relatively small 
additions of filler material, substantial economic benefits are forecast. 


52041 Mechanical couplings; conventional compression couplings. 
Minahan, J.T. pp 147-155 of Alternative methods for pressurized (or 
buried) gas systems. Pipe joining symposium papers. Chicago; Insti- 
tute of Gas Technology (1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

Mechanical couplings for water, gas, and oil with sealing 
rings of rubber have been in use in the pipeline industry for almost a 
hundred years. They provide flexibility, limited angularity, and the 
ability to accommodate changing conditions without loss of seal that 
is not to be found in other types of joints. Mechanical couplings 
consist of a sleeve that slips over the ends of two adjacent pipes, 
rings of rubber or other material that compacts between the wall of 
the pipes and either end of the sleeve by mechanical means. During 
the nearly one hundred years that these couplings have been in use, 
there have been many improvements in materials and manufacturing 
methods but the basic design concept has not changed at all. 


52042 Development and testing of the Maxi-Hold coupling. 
Felker, C.E. (Equitable Gas Co., Pittsburgh); Rieffle, P.F. pp 157- 
171 of Alternative methods for pressurized (or buried) gas systems. 
Pipe joining symposium papers. Chicago; Institute of Gas Technol- 
ogy (1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

Pipe joining methods used from the late 1800's to the present 
day are briefly reviewed. Many of the methods are still in use and 
are effective depending on the requirements of the application and 
the characteristics of the joint. Bolted mechanical couplings have 
many favorable performance characteristics but also some limitations 
which narrow their utility. To fill an industry need for a bolted 
coupling which is reliable without auxiliary means of pullout re- 
straint, Coupling Systems, Inc. undertook the development of the 
Maxi-Hold Coupling. Performance tests showed an unprecedented 
level of pullout resistance. Field evaluations confirmed the test 
results and disclosed potential improvement parameters, realization 
of which resulted in the Universal Maxi-Hold Coupling. This cou- 
pling joins any combination of metallic or plastic pipe with only a 
wrench required for installation. Results of a number of test pro- 
grams show the performance of the coupling in tensile pull utilizing 
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different combinations of pipe. Other tests show performance under 
hydrostatic pressure, and also under combined tensile and hydrostat- 
ic stresses. The coupling is unique in design, utilizing pullout stress 
applied to the coupling to strengthen the grip on the pipe. Its 
combination of seizing jaws and co-acting Zee bands transmits 
stresses to the body of the — and allows the gasket to function 
solely as a sealing agent. A single factory assembled unit can be used 
to join any combination of metallic or plastic pipe without the 
necessity of harnesses or other methods of anchorage. 


52043 Kerotest Self-Lock: an all plastic coupling. Conley, D.; 
Transue, C. (Kerotest Manufacturing Corp., Pittsburgh). pp 183-195 
of Alternative methods for pressurized (or buried) gas systems. Pipe 

joining symposium papers. Chicago; Institute of Gas Technology 
1978). 


From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

The history, development, and testing of the first all plastic 
self-locking type polyethylene pipe coupling are discussed. Slides 
illustrating features are used and test results using this type of pipe 
joining method are given. New proposed ASTM standard for Acetal 
gas fittings are also discussed. 


52044 Dresser style 700 Posi-Hold Coupling. Quigley, W.F. 
(Dresser Industries, Inc., Dallas); Doyle, P.J. pp 197-208 of Alterna- 
tive methods for pressurized (or buried) gas systems. Pipe joining 
symposium papers. Chicago; Institute of Gas Technology (1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

A simple method of joining pipe has been offered by Dresser 
Manufacturing Division for over ninety-five years. The constantly 
changing demands of the gas distribution industry have led to 
changes and improvements over the years and finally a completely 
new method of mechanically joining pipe. The Dresser Posi-Hold 
System offers the same advantages of ease of application on plain 
end steel pipe, approved plastic pipe, transition from steel to plastic 
and in addition, produces the rated holding strength required in 
today’s distribution systems. The background, design, testing, appli- 
cation and installation instructions of steel to steel and steel to 
polyethylene are reviewed along with fittings available in the Posi- 
Hold line and factory coating of the product. A history of use of the 
Posi-Hold by Peoples Gas Light and Coke Company distribution 
system is presented. The considerations and field conditions that led 
to a decision to use the product, the actual application areas, and the 
results experienced are covered. 


52045 Application of AMP fitting by Oklahoma Natural Gas 
Company. Connelly, O.K. (Oklahoma Natural Gas Co., Oklahoma 
City). pp 221-224 of Alternative methods for pressurized (or buried) 
gas systems. Pipe joining symposium papers. Chicago; Institute of 
Gas Technology (1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

In the early 1970's Oklahoma Natural Gas Company began 
joining plastic pipe by the fusion method. Two of the requirement 
factors for a reliable fitting are a minimal amount of training time for 
the operators who use the tools and a simple application method. 
The AMP fitting met criteria for training time, and now two or three 
hours of walk-through-shop training is given to crews in groups of 
three or four. This walk-through training includes the use of perti- 
nent fittings and emphasizes hydraulic operations. The AMP fitting 
tools have proven to be light in weight and require minimal assembly 
time with uniformity in installation. On July 1, 1977, the Office of 
Pipeline Safety permitted the use of metal fittings on plastic pipelines 
without the use of cathodic protection; this opened the door for 
extensive use of AMP fittings. The major uses for compression 
fittings have been to repair damaged pipelines, connect plastic mains 
and services to steel pipe, insert plastic pipe in steel mains, and 
connect plastic pipe and services to plastic mains. Some of the 
problems that have been encountered by Oklahoma Natural Gas 
Company are oversized and undersized plastic and steel pipe, quality 
control of moldings, and inadequate training on the use of tools. The 
AMP fitting has proven to be a benefit in many areas, such as 
installation in inclement weather; however, the primary benefit has 
been in the repair of damages. Used properly, the compression 
fittings can be a valuable complement to the fusion technique. 


52046 Non-corrosive mechanical coupling for polyethylene piping 
systems. Volgstadt, F.R. (Perfection Corp., Madison, OH); Day, 
R.A. pp 225-232 of Alternative methods for pressurized (or buried) 
gas systems. Pipe joining symposium papers. Chicago; Institute of 
Gas Technology (1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

The Perfection Permasert Non-Corrosive Mechanical Cou- 
pling is a unique stab-type coupling for plastic gas piping that was 
developed through the cooperative effort of a joint Utility-Manufac- 
turer team. This singular combination of expertise has proven invalu- 
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able in the creation of new and improved products for the Natural 
Gas Industry. This forum and the engineering design criteria that 
resulted in the development of the Permasert NCMC are covered. 
Its development from conception through design, function, material 
selection, testing and end use is reviewed. 


52047 Zap-Lok pipe joining system. McCaslin, J.C. (Zap-Lok 
Systems International, Inc., Houston, TX). pp 233-246 of Alternative 
methods for pressurized (or buried) gas systems. Pipe joining sympo- 
sium papers. Chicago; Institute of Gas Technology (1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

The Zap-Lok method of joining metal pipe lines is intro- 
duced. A description of the joint is presented and joint theory and 
mechanism by which joint strength is attained is explained. Joint 
strength relative to pipe strength is discussed and results of volumi- 
nous test data are summarized. Joint types are presented for bare 
steel pipe, aluminum pipe, internal thin film coated pipe and external 
thin film coated pipe. Equipment utilized in pipe end preparation and 
pipe joining is described and Zap-Lok pipe line construction philos- 
ophy is presented. Zap-Lok pipe joint application is discussed and 
history of its use and its advantages are reviewed. 


52048 Underwater pipeline connectors. Mohr, H.O. (H. O. Mohr 
and Associates, Inc., Houston, TX). pp 247-264 of Alternative meth- 
ods for pressurized (or buried) gas systems. Pipe joining symposium 
papers. Chicago; Institute of Gas Technology (1978). 

From Symposium on alternative methods for pressurized gas 
systems; Chicago, IL, USA (23 Jan 1978). 

As offshore operations have progressed into deeper water, a 
number of mechanical pipeline connectors have been developed to 
speed and reduce the cost of connecting pipe on the ocean floor. The 
various connector systems utilize different methods for mechanically 
anchoring and sealing onto the pipeline. The differing details of the 
connectors are discussed. In addition, the general application and 
installation procedures will be discussed, including the misalignment 
and the pipe end gap compensation capability. 


52049 Sound insulating casings for gas pipelines. Guzhas, D.R. 
Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 11, 70-74(1977). (In 
Russian). 

The possibility of reducing gas pipeline noise by means of 
sound insulating casings designed in the in of a coaxial cylindrical 
shell is considered. An exact and an approximate method of calcula- 
tion of such a sound insulating casing is presented. 


52050 Application of the MR porous metal in sound absorbing 
structures. Polyaev, V.M.; Nikoforov, N.A.; Belousov, A.I.; Izz- 
heurov, E.A. (Moscow Higher Tech Sch im. N.E. Bauman, USSR). 
Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 11, 120-124(1977). (In 
Russian). 

Results of an experimental investigation of the sound absorp- 
tion coefficient of the porous metallic material MR are presented. 
This material consists of a uniform porous mass obtained by cold 
pressing of weight-metered extended helical wire. Depending on the 
initial material, it can be used in the temperature range from 0 to 
1800 K and in aggressive media. Products with porosity from 0.10 to 
0.95 may be obtained. Porous samples made of wire mark 1*18Ni9Ti 
with the dia of 0.2 mm, porosity of 0.4; 0.6; 0.8, the thickness of 15; 
30; 45; 60 and 75 mm and dia of 30 and 100 mm have been tested. 
The material shows effective sound absorption in a wide range of 
frequencies. In this respect it is better than nylon fiber, aluminum 
felt, technical felt, or asbestos fluff string, but less effective than 
"vinipor”. 


52051 Selection of optimal unit capacity of compressor station 
units, depending on climate conditions. Budagyan, R.G.; Shamamyan, 
R.E. (All-Union Sci Res Inst Egazprom, Erevan, Arm SSR). 
Energomashinostroenie; No. 12, 44-45(1977). (In Russian). 

An attempt is made to determine optimal unit capacities for 
gas transfer installations with single-stage or two-stage gas compres- 
sion. Different initial gas temperatures are taken into account. Opti- 
mal numbers of working units for different flow rates of the trans- 
ferred gas are determined. 


52052 Method of transporting gas. May, W.G.; Shaneberger, 
D.E. (to Exxon Research and me Co. ). US Patent 
3,990,256. 9 Nov 1976. vp. 

Exxon’s new pipeline design transports LNG by a method 
that requires no refrigeration and makes use of the LNG’s own cold. 
The LNG is transported first in liquid form and then in gaseous 
form. As subcooled LNG, at a pressure well above its bubble point, 
is sent through an insulated pipeline, heat leaks in from the surround- 
ings, raising its temperature. At a predetermined point before the 
bubble point has been reached, the LNG is repressurized and then 
sent through the line. This is repeated at preset points along the line 
until a predetermined optimum temperature and pressure is reached, 
coincident with the arrival of the LNG at an intermediate vaporizing 
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station. The LNG is then withdrawn for processing by fractionation 
and separation of hydrocarbon components heavier than methane, 
involving the optimum use of the LNG cold. LNG in a partially 
vaporized state is further vaporized and repressurized for use in 
normal gas distribution lines. 


PROPERTIES 
REFER ALSO TO CITATION(S) 51802 


52053 Vapor—liquid equilibria of nitrogen, methane, ethane, and 
propane binary mixtures at LNG temperatures from total pressure 
measurements. Wilson, G.M. (Brigham Young Univ., Provo, UT). 
Ady. Cryog. Eng.; 20: 164-171(1975). 

From Cryogenic engineering conference; Atlanta, GA, USA 
(8 Aug 1973). 

Vapor-liquid equilibrium data have been measured on four 
binary mixtures relative to the calculation of phase equilibria at 
temperatures of liquid natural gas. Measurements at -260°F were 
made by a total pressure method for mixtures of nitrogen-methane, 
nitrogen-ethane, methane-ethane, and methane-propane. Interaction 
coefficients were derived for the P-V-T, Inc. Mark V computer 
program. Good agreement is found with literature data where com- 
parisons can be made. 


52054 Standard test method for calorific value of gases in natural 
gas range by continuous recording calorimeter. Annu. Book ASTM 
Stand.; No. 26, 119-132(1977). 

ANSI/ASTM-D— 1826-77. 

A method is described for the determination with a continu- 
ous recording calorimeter of the total calorific value of fuel gas 
produced and sold in the natural gas range from 90 to 1200 Btu/scf. 
All of the heat obtained from the combustion of the gas sample, 
including latent heat of vaporization of the water formed in the 
combustion, is imparted to a stream of air; and the rise in tempera- 
ture of the air is recorded. Metering devices maintain the volumes of 
the sample and the air stream in fixed gravimetric proportions. The 
temperature rise of the air stream is measured by nickel resistance 
thermometers and converted to Btu/scf. 


52055 Standard specification for liquefied petroleum (LP) gases. 
Annu. Book ASTM Stand.; No. 26, 133-135(1977). 

ANSI/ASTM-D—1835-76. 

Standard specifications are tabulated for four basic types of 
liquefied petroleum (LP) gases intended for use as domestic, com- 
mercial, industrial, and engine fuels. These four types of LP gases 
are commercial propane (CP), commercial butane (CB), mixtures of 
CP and CB, and a special-duty propane composed chiefly of propane 
that exhibits superior antiknock characteristics when used as a fuel 
for internal combustion engines. 


52056 Standard test method for volatility of liquefied petroleum 
(LP) gases. Annu. Book ASTM Stand.; No. 26, 136-140(1977). 

ANSI/ASTM-D— 1837-64. 

The determination of the amount of higher boiling constitu- 
ents present in various types of liquefied petroleum (LP) gases is 
described. After 100 ml of the sample is collected in a cooled 
weathering tube, the liquid is allowed to weather under specified 
conditions; and the temperature is observed when 95 percent has 
evaporated. When related to the observed vapor pressures and 
gravities of the products, the test results can be used to indicate the 
approximate concentrations of butane in propane-type LP gas and 
pentenes in propane-butane mixtures and seca LP gases. 


52057 Standard method for analysis of natural gas 
matography. Annu. Book ASTM Stand.; No. 26, 145- Sash 

ANSI/ASTM-D— 1945-64. 

The complete chemical composition of natural gases and 
similar gaseous mixtures within a specified range of composition is 
described. The gas mixture is separated by gas chromatography and 
compared to corresponding components separated under identical 
operating conditions from a standard reference mixture of known 
composition. 


52058 Standard method for analysis of liquefied petroleum (LP) 
gases and propylene concentrates by gas chromatography. Annu. Book 
ASTM Stand.; No. 26, 163-168(1977). 

ANSI/ASTM-D—2163-77. 

A gas chromatographic method for the separation and identi- 
fication of the components of liquefied petroleum (LP) gases is 
described. The method is applicable to the analysis of propane, 
propylene, and butane in all concentration ranges 0.1 percent or 
above. Precision data for the method are tabulated. 
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52059 Standard test method for hydrogen sulfide in liquefied 
petroleum (LP) (lead acetate method). Annu. Book ASTM 
Stand.; No. 26, 169-170(1977). 

ANSI/ASTM-D—2420-65. 

A method is described for the detection of hydrogen sulfide 
in liquefied petroleum (LP) gases by the reaction of the hydrogen 
sulfide in the vaporized gas with lead acetate absorbed on paper. The 
yellow to black coloration of the paper indicates the presence of 
various amounts of hydrogen sulfide. Methyl mercaptan causes an 
interference by coloring the paper yellow, but this yellow color 
fades after 5 min. 


52060 Standard test method for total sulfur in natural gas by 
hydrogenation. Annu. Book ASTM Stand.; No. 26, 175-178(1977). 

ANSI/ASTM-D—3031-72. 

Total sulfur in natural gas can be determined by hydrogena- 
tion over a platinum gauze at 900°C and reaction of the hydrogen 
sulfide so formed with a zinc acetate solution. The zinc sulfide so 
formed is reacted with N,N-dimethyl-p-phenylenediamine in acid 
solution to form methylene blue for final determination by absor- 
bance methods. The method is applicable to natural gas containing 
not more than 1.0 grain of sulfur/100 ft* and not more than 0.5 
percent of Cs; and heavier hydrocarbons. Duplication of results by 
this method is +-10 percent for 0.2 to 1.0 grain S/100 ft*, +-0.2 
percent for 0.05 to 0.2, and 0.01 percent below 0.05. 


52061 Standard method of calculating calorific value and specific 
gravity of gaseous fuels. Annu. Book ASTM Stand.; No. 26, 179- 
182(1977). 

ANSI/ASTM-D—3588-77. 

The calorific value and specific gravity of gaseous fuels can 
be calculated by first calculating the ideal gas calorific value and 
ideal specific gravity from the molar composition and the respective 
ideal gas values for the components and then converting these values 
to the real gas basis by means of a calculated compressibility factor. 
The method is applicable to all common types of utility gaseous 
fuels. Sample calculations are given, and values for various proper- 
ties of fuel gas components are tabulated. 


52062 Investigations of trace elements in gases from German 
natural gas and oil fields. Tunn, W. Erdoel Kohle; 29: 211(May 1976). 
(In German). 

Various heavy metals occurring in trace amounts in German 
natural gases were investigated. Mercury content is as high as 80 
pg/ft* in natural gas from Rotliegende fields in the eastern Hanover 
area. Mercury content falls during pipeline transmission of natural 
gas; tests on equal-length pipelines—one internally coated with plas- 
tic and the other uncoated—indicate that some of the mercury is 
chemisorbed on the walls of the pipeline. The presence of radon 222 
in the natural gases appears to offer no danger during gas utilization 
because levels from this source lie far below those of normal 
radiation through the soil or from house construction materials. 
Radon 222 decomposes into the gamma-ray-emitting bismuth 214, 
which might radiate through the pipeline if present in sufficient 
concentrations; investigations show these levels have not been ap- 

roached in any case. Other metals investigated include lead, thal- 
jum, cadmium, and bismuth. 


COMBUSTION 


REFER ALSO TO CITATION(S) 53242 


STORAGE 
REFER ALSO TO CITATION(S) 52053 


52063 Design and construction of a seawater supply and brine 
discharge system for the Hornsea salt cavity installation. Sutherland, 
V.; Hughes, J.E. Gas Eng. Manage.; 18: No. 3, 54-64(Mar 1978). 

For the storage of gas for the national transmission system, six 
cavities are to be leached near Hornsea in the East Riding of 
Yorkshire, each with a total net capacity of 1,000 mmscfh. A 
seawater supply to the salt cavity site and pipelines for disposal of 
the brine produced on the outlet of the leaching process are needed. 
This paper concentrates on the planning, design, and construction of 
the seawater intake and brine disposal systems. (DLC) 


52064 Making the most of gas storage. Raybould, R.H. Gas Eng. 
Manage.; 18: No. 3, 73-81(Mar 1978). 

This paper discusses diurnal storage. It discusses the amount 
of storage needed for practical operation of a bulk supply system, 
and ways of reducing this amount. The relation between storage and 
input capacity is also examined. 
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52065 Installation for the storage of gas, especially natural gas. 
Calminder, A. (to WP-System AB). US Patent 3,990,248. 9 Nov 
1976. vp. 

In a new Swedish-developed design for storing LNG in an 
underground storage cavity, all of the inner surfaces are coated with 
layers of cold-resistant, cellular or porous insulation. Each layer is 
about 1 to 3 in. thick. Dilatation elements—arrays of surface ribs, 
bulges, or grooves—are provided in all insulation layers. If rock 
walls form the cavity, they must be sealed, prior to operation, with a 
first layer of epoxy plastic and another layer (20 mils or 0.5 mm 
thick) of either epoxy plastic or urethane plastic of a semihard type. 
For LNG storage, the insulation layers must number 4 to 6 and have 
a total thickness of approximately 7.9 to 11.8 in (20 to 30 cm). This 
system of insulation layers and dilatation elements greatly minimizes 
the risk that gas will migrate, due to local cracks, all the way out to 
the rock wall to damage it by thermal-shock cooling. 


52066 Low temperature liquefied gas tanker ship. Yamamoto, K.; 
Sato, T.; Ogino, K. (to Bridgestone Liquefied Gas Co., Ltd.). US 
Patent 3,948,198. 6 Apr 1976. vp. 

Bridgestone Liquefied Gas Co., Ltd.’s new LNG cargo tank 
offers a simplified structure, lower costs, and greater ease of testing. 
The secondary barrier wall, which covers the bottom and side walls 
of the cargo tanks, has an outwardly bent, flangelike upper edge 
which traverses the heat-insulation layer and is connected to the hull 
in a fluidtight construction. Since the secondary barrier does not 
cover the tank up to the top, the structure is simplified and material 
and manufacturing costs are lowered. In addition, the fluidtightness 
of the secondary barrier wall can be tested at any time by means of a 
gas-extracting tube which opens toward a space confined by the hull 
and secondary barrier wall. 


OIL SHALES AND TAR SANDS 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 51925, 52020, 53756 


52067 (TID—28610) Milestone schedule. Quarterly technical 
progress report No. 7, April 1, 1978—June 30, 1978. Struble, R.A. 
(Ohio Dept. of Natural Resources, Columbus (USA). Div. of Geo- 
logical Survey). 1978. Contract EY-76-S-05-5200. 20p. Dep. NTIS, 
PC A02/MF AO1. 

The integrated study of the Devonian shales in eastern Ohio 
is fully underway and data in all phases of the project are being 
generated on a daily basis. The mineralogy and petrology phase of 
the project is running smoothly. The analytical work on core sup- 
plied by MERC is now complete as well as work on two cores 
available at the Survey's repository. Lithologic description and 
sampling of an additional Survey core was completed in June and 
the remainder of the analytical work is underway on this core. The 
mineralogy and petrology phase of the project is running slightly 
behind schedule because of the late start. The geochemical phase of 
the project is running smoothly except for some problems in Si 
determinations. The stratigraphic and structural phase of the project 
is behind schedule because of the late start and problems resulting 
from recruitment of qualified personnel. Work is continuing on the 
remote sensing fracture analysis. This quarter the first pass of linear 
feature identification was completed for eastern Ohio on a scale of 
1:1,000,000 muitiseasonal Landsat imagery. The monitoring of gas 
shows in drilling wells is behind schedule because of the late start 
and problems of personnel recruitment. Personnel training, fabrica- 
tion of auxiliary equipment and personal contact with drilling con- 
tractors and operators have been completed to a point where the 
two gas detector units can maintain the projected output schedule of 
this phase of the project. This program is now fully staffed with 
trained personnel and no additional problems are anticipated. The 
inventorying of unrecorded wells in eastern Ohio has continued on 
schedule for the major part of this quarter. The Geological Techni- 
cian conducting this work was temporarily assigned to assisting in 
the preparation of the interlocking stratigraphic cross section so this 
milestone data could be met. Encoding of data on P.I. formats has 
continued this quarter. 


52068 Bituminous shales: their time has come. Bradshaw, T.F. 
Rev. Energ.; No. 296, 106-115(Aug 1977). 

The complexity and gravity of the energy crisis oblige the 
USA to start developing all sources of energy. Bituminous shales 
could represent an important addition to national supplies for several 
decades, since the reserves lying in the Green River bed are abun- 
dant and could yield 130,000 million barrels of oil. Discusses bitumi- 
nous shale extraction technique; worries respecting environment; 
socio-economic impact; rise in development costs; restrictions on 
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development caused by legal restraints; and the programme of 
government action which must be drawn up. 


SITE GEOLOGY AND HYDROLOGY 


SITE GEOLOGY 


52069 (ORO—5202-1) Black shale studies in Kentucky. Quarter- 
ly report, October—December 1977. (Kentucky Univ., Lexington 
(USA); Kentucky Geological Survey, Lexington (USA)). 1977. Con- 
tract EY-76-C-05-5202. 74p. Dep. NTIS, PC A04/MF AO1. 

During this quarter, most efforts were devoted to completing 
collection of field data from black-shale sections in order to meet a 
scheduled milestone at the end of December. Fourteen sections were 
described and measured, 12 from the outcrop belt on the eastern 
flank of the Cincinnati and two from the Pine Mountain outcrop 
belt. Five of Linda Provo’s seven radioactive units were traced 
along the outcrop belts where possible. At the southern end of each 
outcrop belt, the units became increasingly difficult to differentiate, 
due to marked thinning on approaching the Cincinnati Arch. This 
thinning is evident from north to south in that successive basal units 
drop out southward. In northern parts of the outcrop belt, the basal 
unit in the black shale is unit 5, but in the southernmost section, unit 
3 is the basal unit. Both units 5 and 4 have pinched out in the 
intervening distance. Work is also continuing on the petrographic 
study of core material and on the well-log inventory. Initial examina- 
tion and point counting is nearly complete. Microfacies are being 
identified in the core, but all interpretations are preliminary. The 
well-log inventory for two more counties, Powell and Wolfe, were 
completed and the inventory for Magoffin has been started. An 
isopach map of unit 1 (Cleveland Shale Mbr.) from the northeastern 
part of the state, where the inventory is complete, has also been 
started. A study of the clay-mineral stratigraphy from selected cores 
and outcrops has also been started in conjunction with the geochemi- 
cal group. Abstracts of reports containing project data and informa- 
tion on new techniques are included. (JRD) 


DRILLING, FRACTURING, AND MINING 


52070 Oil shale mining and the environment. Rajaram, V.; Kaup- 
pila, T.A.; Bolmer, R.L. (Cleveland-Cliffs Iron Co). Min. Eng. 
(N. Y.); 30: No. 4, 360-363(Apr 1978). 

The U.S. Bureau of Mines, which pioneered demonstration 
mining of oil shale in 1944, commissioned in 1976 the design of a 
mining research facility in deep, thick oil shale deposits in Colorado. 
Actual development of the mining research facility is no longer 
included in the current Bureau of Mines research program. Howev- 
er, such a mine might be developed in the future by government or 
industry. Chamber and pillar mining with backfill, sublevel stoping 
with backfill, sublevel stoping with full subsidence, and block caving 
using LHD’s (load-haul-dumps) are four mining concepts that were 
envisioned for demonstration in such a conceptual mine. This paper 
describes the design of these four mining concepts and the interrela- 
tionship of these concepts and the environment. 7 refs. 


OIL PRODUCTION, RECOVERY, AND REFINING 


IN SITU METHODS, TRUE AND MODIFIED 


52071 (LA-UR—78-1418) Permeability enhancement using ex- 
plosive techniques. Carter, W.J. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1978. Contract W-7405-ENG-36. 6p. (CONF-780801—10). 
Dep. NTIS, MF A01. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

Portions of document are illegible. 

A problem common to all in situ georesource recovery tech- 
niques is creation or enhancement of permeability within the bed to 
allow a uniform and predictable flow of fluid. A new branch of rock 
mechanics, devoted to computer prediction of fracture patterns, void 
distributions, particle size distributions, and path permeabilities re- 
sulting from explosive loading, has developed in response to these 
needs. The method requires step-wise solution of the non-linear 
equations of compressible flow, with the initial and boundary condi- 
tions defined by the detonation properties of the explosive, and the 
material wave propagation and dynamic fracture constitutive rela- 
tions determined by high strain rate mechanical tests of the resource 
bed material. Large-scale field tests are necessary to establish confi- 
dence in the results, but once this has been attained the codes may be 
used as a predictive tool on a production basis. This new branch of 
rock mechanics is developing and expanding rapidly, and is proving 
a useful tool as guidance for technical and economic optimization of 
explosive technology. 


OIL SHALES AND TAR SANDS 5163 


52072 (UCRL—80544) Results from simulated, modified in-situ 
retorting in pilot retorts. Raley, J.H.; Sandholtz, W.A.; Ackerman, 
F.J. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 1978. Contract W-7405-ENG-48. 3lp. (CONF-780460—1). 
Dep. NTIS, PC A03/MF AOl1. 

From 11. oil shale symposium; Golden, CO, USA (11 Apr 
1978). 

Data obtained from operating 1.5 m x 0.3 m and6mx0.9m 
laboratory retorts to simulate a modified in-situ process are summa- 
rized. The effects of feed-gas composition, including addition of 
steam, shale particle size and bed porosity on retorting rate, tempera- 
ture maxima and profiles, off-gas composition and oil yield are 
presented. Inclusions of steam is shown to increase retorting rate, 
oxygen efficiency and hydrogen content of the off-gas. The heating 
value of the off-gas is also raised somewhat, but is mainly determined 
by the C,* content. With a narrow shale particle size range, the 
experimental data agree well with model calculations based on the 
underlying physical and chemical processes. The experimental re- 
sults with a broader range of particle size or large content of fines 
indicate complexities due to gas flow non-uniformity and oil holdup. 
The use of intra-retort gas composition and temperature data to 
detect and help interpret these complexities is demonstrated. 


52073 (UCRL—80545) Oil shale retorting: kinetics of the de- 
composition of carbonate minerals and subsequent reaction of CO, 
with char. Campbell, J.H.; Burnham, A.K. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). May 1978. Contract W- 
7405-ENG-48. 5ip. (CONF-780460—2). Dep. NTIS, PC A04/MF 
AOl. 

From 11. oil shale symposium; Golden, CO, USA (11 Apr 
1978). 

The kinetics of the decomposition of the major carbonate 
minerals and subsequent reaction of CO2 with char in Colorado oil 
shale have been studied by nonisothermal methods. These experi- 
ments have been carried out using heating rates and CO: pressures 
expected during typical in situ combustion retorting. The mineral 
species studied include nahcolite dawsonite, dolomite (ankerite), and 
calcite. Activation energies and pre-exponential factors characteriz- 
ing the decomposition rate constants for the above minerals are 
given; these engineering rate data are expressed in a form amenable 
for use in mathematical models of the retorting process. The kinetics 
for the important reaction of calcite with quartz in oil shale is also 
discussed. Rate constants are reported for the reaction of CO2 with 
residual organic carbon (char) in the retorted oil shale. This reaction 
is shown to be coupled to mineral decomposition. Removal of the 
carbonate minerals causes the reactivity of the char to drop by more 
than an order of magnitude. A dependence of the reactivity on the 
heating rate of the char generation is also observed. 


52074 Oil recovery process utilizing air and superheated steam. 
Allen, J.C. (to Texaco Inc.). US Patent 4,083,404. 11 Apr 1978. Filed 
date 12 May 1977. 6p. 

Petroleum may be recovered from viscous petroleum contain- 
ing formations including tar sand deposits by first creating a fluid 
communication path in the formation, followed by injecting via an 
injection well a fluid comprising superheated steam and air into the 
formation via the fluid communication path whereby in situ combus- 
tion occurs providing heat and pressure for driving the petroleum in 
the formation toward the production well. Recovery of the dis- 
io petroleum is accomplished via the production well. 3 claims, 
1 figure. 


52075 Method for maximizing shale oil recovery from an under- 
ground formation. Sisemore, C.J. (to Dept. of Energy). US Patent 
Application 838,274. 30 Sep 1977. 9p. 

A method is described for maximizing shale oil recovery from 
an underground oil shale formation which has previously been 
processed by in situ retorting such that there is provided in the 
formation a column of substantially intact oil shale intervening 
between adjacent spent retorts. The method includes the steps of 
backfilling the spent retorts with an aqueous slurry of spent shale. 
The slurry is permitted to harden into a cement-like substance which 
stabilizes the spent retorts. Shale oil is then recovered from the 
intervening column of intact oil shale by retorting the column in situ, 
the stabilized spent retorts providing support for the newly devel- 
oped retorts. 


SURFACE METHODS 


52076 Process for treating oil shale. Reed, T.G. Jr. US Patent 
3,939,057. 17 Feb 1976. vp. 

A new economical oil shale retorting process developed by 
T.G. Reed, Jr., is mechanically sound, produces a high yield of oil 
and salable high-Btu gas, is sufficiently efficient in regard to heat 
consumption to require little other fuel other than the 7 resulting 
from retorting, and requires a relatively small amount of water since 
the oil shale occurs in arid areas. The process produces a crude shale 
oil and a high-Btu gas by retorting crushed oil shale admixed with a 
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small quantity of crushed coal in an indirectly heated, horizontal 
rotary calciner equipped with mechanical seals to contain the vapors 
produced and a condensing system to recover the oil vapors. Pre- 
heated (300°F) crushed shale is continuously introduced to the retort 
where it is further heated to 900°F and held at this temperature for 
about 15 min. The shale is then continuously discharged into a 
hopper sized to permit a residence time of about 15 min, during 
which time residual vapors are swept out with a small quantity of 
superheated steam. The vapors from the retort and the soaking 
hopper are passed to a system of air-cooled condensors where the 
shale oil and water are condensed and separated from the gas, which 
is then suitable for compression and drying. The oil-free shale, 
containing the char produced during retorting, is fed to a furnace 
where it is burned to produce the heat for retorting and preheating 
the shale. The coal must be added to provide additional heat since 
the char by itself is insufficient to provide all the heat required. 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 52018 


52077 Organic geochemical studies on kerogen precursors in 
recently deposited algal mats and oozes. Philp, R.P.; Calvin, M.; 
Brown, S.; Yang, E. (Univ. of California, Berkeley). Chem. Geol.; 22: 
No. 3, 207-231(May 1978). 

From 25th International Geological Congress; Sydney, Aus- 
tralia (Aug 1976). 

Kerogen is the most abundant form of organic matter on 
earth. In spite of its abundance, relatively little is known of the 
origin or methods of formation of the various types of kerogen. This 
paper describes the results from a series of degradation experiments 
performed on kerogen-like residues isolated from algal mats and 
oozes at Laguna Mormona, Baja California, and Baffin Bay, Texas. 
An examination of such residues should provide valuable informa- 
tion on the early-stage reactions and structures of algal-type kero- 
gens. In the first set of experiments, one residue from Laguna 
Mormona was subjected to degradation by saponification, alkaline 
potassium permanganate oxidation, and hydrogen bromide (HBr) 
treatment. A combination of the results from these three experiments 
has shown that this residue has a structure which is basically 
aliphatic with a certain degree of cross-linking. Various components 
linked as esters to this residue were released by saponification but 
the HBr treatment gave rise to only one product, indicating the 
absence of any large number of ether-linkages readily cleaved by 
HBr. In the second set of experiments this residue plus five others, 
including two isolated from the algal mats at Baffin Bay, Texas, were 
subjected to pyrolytic degradation. The hydrocarbon fractions were 
examined by gas chromatography and computerized--gas chromato- 
graphy--mass spectrometry. The major products included: homolo- 
gous series of n-alkanes and n-alkenes; pristenes and phytenes; C27, 
Czs and Cag sterenes, and hopane-type triterpanes. These experiments 
again demonstrate the presence of kerogen-like material in these 
residues of alga! origin. However, the differences in distributions of 
the pyrolysis products from the various residues were not sufficient- 
ly significant to distinguish between any environmental or geochemi- 
cal differences in the original samples used in this particular set of 
experiments. 


52078 Coal inclusions of the Athabasca tar sands: characteriza- 
tion and direct determination of vanadyl porphyrin content by electron 
spin resonance. Hocking, M.B.; Premovic, P.I. (Univ. of Victoria, 
British Columbia). Geochim. Cosmochim. Acta; 42: No. 4, 359- 
365(Apr 1978). 

Electron spin resonance provides a sensitive and specific 
technique for the detection and approximate quantification of low 
concentrations of vanadyl porphyrins in Athabasca tar sands without 
recourse to extraction. The technique was successfully extended to 
coal inclusions of the tar sands and to extracts of these, which also 
clearly demonstrated the presence of lower concentrations of vana- 
dyl porphyrins. These results were confirmed quantitatively, and the 
fraction of complexed vanadyl was related to total vanadium present 
in all three sample types using neutron activation analysis. The 
fossiliferous inclusions are morphologically very similar to present 
pea hemlock, using scanning electron microscopy. 3 figures, 

tables. 


52079 Studies on the combustion of bituminous Moroccan shale. 
Payne, R.; Michelfelder, S.; Renz, U.; Leikert, K. Rev. Gen. Therm.; 
17: No. 196, 331-339(Apr 1978). (In French). 

Studies carried out at the IFRF on the combustion of bitumi- 
nous shale in pulverized form are described. After a description of 
the prototype installation and the equipment used to simulate a boiler 
in a power station, it is shown that the combustion of bituminous 
moroccan shale is possible with a conventional burner. The influence 
on ignition and stability of the flame of the configuration of the 
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burner, of the distribution and velocity of the air, of the pre-heat 
temperature, of the intensity of rotation of the flow, of the tempera- 
ture of the gases coming from the recirculation zone external to the 
flame were studied. The degree of combustion is shown to be 
satisfactory, and the elimination of ashes by dry means is easy. It is 
shown that the emissions of NO/sub x/ and SO: are very acceptable 
and less than expected from this fuel. 


DIRECT USES AND BY-PRODUCTS 


52080 Combustion of bituminous Lorraine shales on a fluidized 
bed. Dumoutet, P.; Delessard, S. Rev. Gen. Therm.; 17: No. 196, 380- 
384(Apr 1978). (In French). 

As part of the program of research on the valorization of 
bituminous shales from the Lorraine (Toarcian) undertaken by the 
Study Group on Bituminous Rocks (GERB), the CERCHAR has 
carried out a series of combustion tests on a fluidized bed of shales 
from the Nancy area (Fecocourt) in an experimental reactor in the 
Marienau research station. The installation and the tests carried out 
are described. In spite of the low calorific value of the sample used 
(GCV = 810 kcal/kg) the results are very interesting: perfectly 
stable combustion, easily controlled, losses through unburned solids 
and gases very low (about 5% altogether), thermal equilibrium of 
combustion reached at about 850 to 900°C even with nonpreheated 
air. In addition, since the mineral shale is very rich in limestone, the 
major proportion of the sulfur (about 80%) remains fixed in the solid 
residue in the form of sulfate, thus very considerably reducing the 
emission of pollutant. 


ENVIROMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 52070, 53404, 53456, 53466 


NUCLEAR FUELS 


RESERVES 


52081 Uranium: key to the nuclear fuel cycle. Sullivan, R.P. 
(NUS Corp). Power (N. Y.); 122: No. 4, 58-63(Apr 1978). 

Fluctuating prices and changing procurement practices have 
injected considerable uncertainty into the uranium-supply picture. 
The article gives the facts on world uranium reserves, and on the 
technology and capacity for converting ores to usable form. The 
most recent DOE estimates of United States’ and free world uranium 
resources are given. The total discovered United States’ resources of 
UsOsd at the cost of $30/lb or less are estimated to be 680,000 t and 
at the cost of $50/lIb or less 840,000 t. Outside of the USA, the Free 
World's uranium reserves are concentrated in four geogrphic areas: 
Africa, Australia, Sweden, and Canada. Total Free World $30 
reserves are estimated at 2.5-million tons of U3Os. It is concluded 
that the future supply-demand situation for uranium and for enrich- 
ment services is sella primarily by the uncertain political future 
of nuclear power, both in the United States and abroad. 


52082 Discussions of the uranium geology working groups IGC, 
Sydney. Record of a technical committee meeting held during the 25th 
International Geological Congress in Sydney, Australia, August 1976. 
Vienna; IAEA (1978). 88p. 

The report is divided into six working group discussions on 
the following subjects: 1) Chemical and physical mechanisms in the 
formation of uranium mineralization, geochronology, isotope geolo- 
gy and mineralogy; 2) Sedimentary basins and sandstone-type urani- 
um deposits; 3) Uranium in quartz-pebble conglomerates; 4) Vein 
and similar type deposits (pitchblende); 5) Other uranium deposits; 6) 
Relation of metallogenic, tectonic and zoning factors to the origin of 
uranium deposits. Each working group paper contains a short intro- 
ductory part followed by a discussion by the working group mem- 
bers. 


52083 (LA-tr—78-40) Oklo reactors. Five years of exploration of 
the site. Naudet, R. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France)). 1978. Translation of IAEA-TC—119/1. 
(CONF-771222—12). 22p. Dep. NTIS, PC A02/MF AO1. 

From IAEA symposium on natural fission reactors; Paris, 
France (19 Dec 1977). 

The principal phases of the exploration of the Oklo site 
following the discovery of the “reactor” phenomenon are reviewed. 
More than 180 borings were made for the removal of specimens 
during the interruption of mine work in the sector involved. Several 
new areas were found. Resumption of operations in the second half 
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of 1975 provided a very fruitful geological follow-up: it was possible 
to acquire a more accurate knowledge of the morphology of the 
reactors, and a very abundant supplementary sampling was made. 
Treatment in the plant and the systematic analysis of lots made it 
possible to establish a balance of the missing uranium 235. A small 
portion, involving intense reaction foci, has been retained, hanging 
from the side of the quarry. The working of this sector has been 
completed, but new indications of fissions have been found, especial- 
ly in the Oklelobondo sector. 


52084 (LA-tr—78-35) Elements for a synthesis of the results 
obtained in the field of geology at the natural Oklo reactors and their 
vicinity. Weber, F. 1978. Translation of French paper presented at 
IAEA technical meeting on natural fission reactors, Paris, December 
19-21, 1977. (IAEA-TC—119/24; CONF-771222—13). 12p. Dep. 
NTIS, PC A02/MF AO1. 

From IAEA symposium on natural fission reactors; Paris, 
France (19 Dec 1977). 

The very peculiar characteristics of the ore in reaction areas 
would be due to the effects of the nuclear reaction themselves: 
destruction of the gangue by neutron effects, and hydrothermal 
leaching due to the creation of an actual thermal siphon by the 
nuclear reactions. This mechanism contributes to the propagation of 
reactions from certain initial sources. These initial sources are trig- 
gered in certain parts of the deposit by a tectonic episode, by 
oxidizing circulation in the areas of shear. These hardened areas 
occur as anomalies in the midst of a preexisting deposit whose very 
location creates problems of a metallogenetic order. 


EXPLORATION 


52085 (GJBX—64-78) Preliminary evaluation of the uranium 
favorability in the Kaiparowits Plateau Region, Garfield and Kane 
Counties, Utah. Dubyk, W.S.; Young, P. (Bendix Field Engineering 
Corp., Grand Junction, CO (USA)). May 1978. Contract EY-76-C- 
13-1664. 30p. Dep. NTIS, PC A03/MF AOI. 

The basal sandstone of the Chinle Formation (Upper Triassic) 
and the Salt Wash Member of the Morrison Formation (Upper 
Jurassic) in the Kaiparowits Plateau, southcentral Utah, were evalu- 
ated in terms of uranium potential. Both surface and subsurface data 
were utilized. Favorability of the basal Chinle sandstone was based 
on (1) presence of intermediate-size sandstone-filled channels cut into 
the Moenkopi; (2) presence of carbonaceous material; (3) an ade- 
quate source of uranium; and (4) gamma-ray anomalies from test- 
hole logs. Favorability of the Salt Wash Member of the Morrison 
Formation was based on (1) sandstone-mudstone ratios that ap- 
proach equality, and (2) presence of thick sandstone lenses, carbona- 
ceous material, and halos of light-tan to brown limonite staining. 
Although the basal Chinle sandstone and the Salt Wash Member of 
the Morrison contain sizable uranium deposits throughout much of 
the Colorado Plateau, both units lack characteristics that are favora- 
ble for significant uranium deposits in the Kaiparowits Plateau. 


52086 (GJBX—75-78) Preliminary study of the uranium favora- 
bility of the Latah Formation, eastern Washington and northern Idaho. 
Wopat, M.A. (Bendix Field Engineering Corp., Grand Junction, CO 
(USA)). Jun 1978. Contract EY-76-C-13-1664. 20p. Dep. NTIS, PC 
A02/MF AOl1. 

Rocks of the Latah Formation were examined to determine 
their favorability for sandstone-type uranium deposits. Although 
parts of the Latah Formation have some favorable characteristics for 
sandstone-type deposits, no uranium deposits are known in the 
formation and no uranium occurrences or radioactivity anomalies 
were found during the study. Samples from the formation contain an 
average of 1.2 ppM leachable UsOs and 1.2 ppM equivalent uranium. 
On the basis of the above evidence, the formation is judged to be 
unfavorable for potential uranium resources. 


52087 (IS—4384) Multilaboratory analytical quality control for 
the hydrochemical and stream sediment reconnaissance. D'Silva, A.P.; 
Floyd, M.A.; Haas, W.J. Jr. (Ames Lab., IA (USA)). Mar 1978. 
Contract W-7405-ENG-82. 27p. Dep. NTIS, PC A03/MF AOIl. 

For the month of March 1978, Ames Laboratory received the 
water and sediment samples for U determination and the results 
a were compared with those obtained at LASL and/or 


52088 (IS—4411) Multilaboratory analytical quality control for 
the hydrochemical and stream sediment reconnaissance. D’Silva, A.P.; 
Haas, W.J. Jr.; Floyd, M.A. (Ames Lab., IA (USA)). Apr 1978. 
Contract W-7405-ENG-82. 32p. Dep. NTIS, PC A03/MF AOl. 
The control status observations on the water and sediment 
batch control charts are tabulated. The ORGDP control charts for 
sediment R1 analyzed by delayed neutron counting show negative 
bias. The ORGDP control charts for sediment batch S1 analyzed by 
fluorometric and delayed neutron counting techniques also show 
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negative bias. The interlaboratory comparison for water batch A2 
shows LASL and ORGDP to be in agreement. 


52089 (K/UR—10) Wide-spaced uranium geochemical survey in 
the Plainview, Lubbock, and Big Spring Quadrangles, Texas. Nichols, 
C.E.; Butz, T.R.; Cagle, G.W.; Kane, V.E. (Oak Ridge Gaseous 
Diffusion Plant, Tenn. (USA)). 30 Dec 1977. Contract W-7405- 
ENG-26. 41lp. (GJBX—73(78)). Dep. NTIC, PC E06/MF E06. 

Results of a reconnaissance geochemical survey at a nominal 
sample spacing of 16 km are reported for the Plainview, Lubbock, 
and Big Spring Quadrangles in northwest Texas. Stream sediment, 
stream water, and groundwater were analyzed for about 25 param- 
eters. Deltaic and fluviatile facies dominate the Permian and Triassic 
rocks which crop out in the survey area. Ratio of total U to acid- 
leachable U is used to interpret anomalous values of U in stream 
sediments. High values of U, Cr, Mn, Ti, V, and Zr in stream 
sediments may be attributed to heavy minerals. Based on this con- 
cept and considering other elements indicative of sandstone uranium 
mineralization, the most interesting area indicated by stream sedi- 
ments is in the Big Spring Quadrangle. In stream waters, U, Se, As, 
V, Mo, and B suggest that the most favorable area is in the western 
part of the Lubbock and Big Spring Quadrangles. The eastern half of 
the Lubbock and Plainview Quadrangles contain areas of marginal 
favorability. In groundwater, U, As, Mo, Se, bicarbonate, and V also 
indicate a favorable area in the western part of the Lubbock and Big 
Spring Quadrangles. North of this is an area of secondary favorabi- 
lity in the Plainview Quadrangle. (DLC) 


52090 (LA—7179-MS) Uranium hydrogeochemical and stream 
sediment reconnaissance of the Rawlins NTMS quadrangle, Wyoming. 
Weaver, T.A.; Morris, W.A.; Trexler, P.K. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Apr 1978. Contract W-7405-ENG-36. 75p. 
(GJBX—81(78)). Dep. NTIS, MF AO1. 

Portions of document are illegible. 

During the spring and winter of 1976 and January and June of 
1977, 570 natural water and 1281 waterborne sediment samples were 
collected from 1369 locations in the Rawlins, Wyoming, NTMS 
quadrangle. The samples obtained from this 18 700-km? area were 
analyzed at the Los Alamos Scientific Laboratory for total uranium. 
The uranium concentrations in waters ranged from less than the 
detectable limit of 0.2 parts per billion (ppB) to 448 ppB, with a 
mean value of 6 ppB. The concentrations in sediments ranged from 
1.2 parts per million (ppM) to 60.4 ppM, with a mean value of 4.1 
ppM. Based on simple statistical analyses of these data, arbitrary 
anomaly thresholds were set at 50 ppB for water samples and 9 ppM 
for sediment samples. Eleven water and 44 sediment samples were 
considered anomalous; 1 anomalous water and 25 anomalous sedi- 
ments could be associated with four of the five major uranium 
occurrences in the quadrangle. Only the Ketchum Buttes area did 
not show up in the data. Twelve minor reported occurrences could 
not be identified by the data. Eleven anomalous samples (8 waters 
and 3 sediments) and 13 near-anomalous samples (10 waters and 3 
sediments) outline a broad area in the northeast corner of the 
quadrangle (corresponding to the drainage area of the Medicine 
Bow River) where two airborne radiometric anomalies were discov- 
ered in an earlier study. This area, and perhaps others, may warrant 
further, more detailed geological, geophysical, and geochemical 
investigations. 


52091 (UCRL—52469) Hydrogeochemical and stream sediment 
reconnaissance basic data report for Winnemucca NTMS Quadrangle, 
Nevada. Puchlik, K.P. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). May 1978. Contract W-7405-ENG-48. 47 + 
vp. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

Results are presented of the geochemical reconnaissance sam- 
pling in the Winnemucca 1° x 2° quadrangle of the National Topo- 
graphic Map Series (NTMS). Wet and dry sediment samples were 
collected throughout the 18,770-km? arid to semi-arid area and water 
samples at available streams, springs and wells. Results of neutron 
activation analyses are presented of uranium and trace elements and 
other measurements made in the field and laboratory in tabular 
hardcopy and microfiche format. The report includes 5 full-size 
overlays for use with the Winnemucca NTMS 1:250,000 quadrangle. 
Water sampling sites, water-sample uranium and thorium concentra- 
tions, sediment sampling sites, and sediment-sample total uranium 
and thorium concentrations are shown on the separate overlays. 
General geological and structural descriptions of the area are given 
and the 12 known uranium occurrences are described. The results 
indicate that the uranium geochemistry of the area is diverse. High 
concentrations (greater than 5 ppM) of uranium in sediments are 
associated mainly with rhyolitic ash falls and flows and silicic 
intrusives. In defining areas of interest the ratio of relatively insolu- 
ble thorium to uranium was considered. The anomalies as defined are 
then the sediment samples containing low Th/U and high uranium 
concentrations. These areas consist mainly of fluvial-lacustrine units. 
Most known uranium occurrences were also identified by this tech- 
nique. The main Humboldt River shows an irregular increase in 
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uranium concentration downstream which may be related to agricul- 
tural modification of the stream flow. U/Cl ratios were used to 
evaluate the effects of evaporative concentration. Of interest are 
spring and tributary waters containing high U/CI and high uranium 
values. These waters mainly drain acid intrusives, silicic volcanic 
rocks and related sediments. One such area is the Shoshone and 
Cortez Mountains. 


52092 Geologic setting and relevant exploration features of the 
Jabiluka uranium deposits. Hegge, M.R. (Pancontinental Mining 
Ltd.). Australas. Inst. Min. Metall. Proc.; No. 264, 19-32(Dec 1977). 

The Jabiluka deposits in the Northern Territory of Australia 
comprise one of the world’s greatest concentrations of uranium 
metal. Indicated and inferred reserves total 207,000 tonnes of con- 
tained UsQs and 8.09 million grams (260,100 oz) of gold. This paper 
attempts to describe the general geology of the deposits as known to 
date with an emphasis placed on the mode of mineralization. Certain 
conclusions and comparisons are presented on the metallogenesis to 
aid in the search for deposits in similar environments. 


MINING 


52093 Method for the recovery of a material. Spence, A.P. (to 
Atlantic Richfield Co.). US Patent 4,082,359. 4 Apr 1978. Filed date 
17 Aug 1976. 4p. 

The present invention relates to an improved method for the 
solution mining of a mineral from a subterranean formation. More 
specifically, the invention relates to an improved method which 
enhances significantly the recovery of the mineral from a subterra- 
nean formation via solution mining. The improvement comprises 
switching a well which initially Bead as a producer to an 
injector and vice versa after oxidant breakthrough has occurred at a 
production well. 


52094 In situ solution mining technique. Learmont, R.P. (to 
United States Steel Corp.). US Patent 4,082,358. 4 Apr 1978. Filed 
date 2 Feb 1976. 4p. 

A method of in situ solution mining is disclosed in which a 
primary leaching process employing an array of 5-spot leaching 
patterns of production and injection wells is converted to a different 
pattern by converting to injection wells all the production wells in 
alternate rows. 


FEED PROCESSING 


52095 Heap leaching of uranium: a case history. Woolery, R.G.; 
Ramachandran, S.; Hansen, D.J.; Weber, J.A. (Union Carbide Corp, 
Niagara Falls, NY). Min. Eng. (N.Y.); 30: No. 3, 285-290(Mar 1978). 

A case history is given of how Union Carbide opted for heap 
leaching as the most attractive method of exploiting its uranium 
reserves and how it developed a pilot test program for heap leach- 
ing. The economic considerations of heap leaching are also dis- 
cussed. As a result of five years of development at Union Carbide’s 
Gas Hills, Wyo., uranium facility, heap leaching has proved to be a 
viable process for recovering uranium from marginal uranium re- 
serves. 2 refs. 


ENRICHMENT 
REFER ALSO TO CITATION(S) 53335 


52096 (RFP-Trans—248) Method for regenerating nuclear fuel. 
Izumi, T.; Nakazawa, N.; Ukaji, R.;. Jul 1978. Translation of Japa- 
nese Patent 49-1974-31,000. 8p. Dep. NTIS, PC A02/MF AOI. 

A method is disclosed for enriching depleted uranium and its 
compounds with a low degree of enrichment. The depleted uranium 
and its compounds with a low degree of enrichment is mixed with 
uranium or its compounds with a high degree of enrichment, in 
order to prepare uranium and its compounds with the desired degree 
of enrichment. This method is characterized by the following. Urani- 
um hexafluoride with a degree of enrichment greater than the 
desired degree of enrichment, together with ammonia or an aqueous 
ammonia solution, are simultaneously introduced to an aqueous 
solution containing uranyl ions with a degree of enrichment less than 
= desired degree of enrichment in order to precipitate ammonium 

juranate. 


GASEOUS DIFFUSION 


52097 (K/PO—22) Computerized manufacturing scheduling 
using heuristic procedures. DeLozier, R.C. (Oak Ridge Gaseous 
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Diffusion Plant, Tenn. (USA)). 1978. Contract W-7405-ENG-26. 
15p. (CONF-780710—2). Dep. NTIS, PC A02/MF AOl1. 

From 22. American Association of Cost Engineers meeting; 
San Francisco, CA, USA (9 Jul 1978). 

Over the last decade an increase in the number of nuclear 
power plants on line and under construction has increased the 
demand for enriched uranium, and consequently, it was recognized 
early in this decade that a computer system was needed to schedule 
the work within the DOE three-plant gaseous diffusion process 
complex. The package of computer programs, SCOPE, is being 
develo to provide an aid in improving cascade complex produc- 
tion efficiency by refining operating and scheduling procedures. One 
major scheduling decision is concerned with the sequence and 
timing of preproduction assays which will minimize use of DOE 
feed and assure the maximum contingency for filling orders. This 
program can be used to determine the appropriate operating sched- 
ule to provide one solution to this problem. The SCOPE programs 
can now compare various approaches to running a complex (three or 
more plants). Using these calculations, the user can select a prepro- 
duction schedule that will minimize the chance of delays under a 
low power contingency case over several years. 


CENTRIFUGATION 


52098 Method of controlling a uranium centrifuge. Ichioka, A. 
(to Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa 
(Japan)). Japanese Patent 1977-93,898/A/. 2 Feb 1976. 3p. (In Japa- 
nese). 

A method is claimed to permit flow control to be carried out 
such that a malfunction in some of the separation units has no effect 
upon the entire system, this being accomplished by controlling the 
flow from the stage preceding a stage to which includes the malfunc- 
tioning separation unit. The number of defective units in each stage 
is determined. The ratio of the normally operating units to the total 
number of units is obtained by dividing the total number, minus the 
number of defective units, by the total number of units. The uranium 
to be enriched is caused to flow into one stage at a flow rate which is 
determined by multiplying the enriched uranium flow rate from the 
preceding stage by this ratio. 


LASER EXCITATION 


52099 High mass isotope separation process and arrangement. 
Eerkens, J.W. US Patent 4,082,633. 4 Apr 1978. Filed date 11 Dec 
1975. 44p. 

An isotope separation arrangement for separating a preselect- 
ed isotope from a mixture of chemically identical but isotopically 
different molecules by either photon-induced pure rovibrational or 
vibronic selective excitation of the molecules containing the atoms of 
the isotope to be separated from a lower to a higher energy state, 
and a chemical reaction of the higher energy state molecules with a 
chemically reactive agent to form a chemical compound containing 
primarily the atoms of isotope to be separated in a physicochemical 
state different from the physicochemical state of the mixture of 
chemically identical but isotopically different molecules. The chemi- 
cal compound containing the atoms of the isotope to be separated 
may be subsequently processed to obtain the isotope. 


52100 Vibrational theory of polyatomic molecules. Fundamental 
frequencies, overtone and combination bands of *°UF, and 7°*UF.. 
Bron, J.; Wallace, R. (Manitoba Univ., hater ogg | (Canada). Dept. of 
Chemistry). J. Chem. Soc. (London), Faraday Trans., II; 74: No. , 
611-617(1978). 

It is shown that a refinement of a model for predicting 
polyatomic vibrational overtone spectra has advantages with respect 
to conventional normal mode theory in accounting for the spectra 
(including overtone and combination bands) of ‘large’ molecules 
such as *5 UF, and ***UFs. 


DEPLETED URANIUM 
REFER ALSO TO CITATION(S) 52096 


FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 52116, 52171, 52172, 52595, 
52731, 53155 


52101 (CONF-780545—2) Application of gel microsphere proc- 
esses to preparation of Sphere-Pac nuclear fuel. Haas, P.A.; Notz, 
K.J.; Spence, R.D. (Oak Ridge National Lab., Tenn. (USA)). 1978. 
Contract W-7405-ENG-26. 26p. Dep. NTIS, PC A03/MF AOIl. 

From Meeting of the American Ceramic Society; Detroit, 
MI, USA (6 May 1978). 
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Sphere-Pac fabrication of nuclear fuels using two or more 
sizes of oxide or carbide spheres is ideally suited to nonproliferation- 
fuel cycles and remote refabrication. The sizes and compositions of 
spheres necessary for such fuel cycles have not been commonly 
prepared; therefore, modifications of sol-gel processes to meet these 
requirements are being developed and demonstrated. 


52102 (CONF-780622—26) Equilibrium thermodynamics of 
mixed carbide fuel. Besmann, T.M. (Oak Ridge National Lab., Tenn. 
(USA)). 1978. Contract W-7405-ENG-26. 8p. Dep. NTIS, PC A02/ 
MF AOl. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

Calculations of actinide segregation and system partial pres- 
sures, at equilibrium, for two-phase carbide fuel were carried out. 
Calculation of the equilibrium partial pressures of the gaseous species 
indicated only CO, Pu, PuO, and PuC2 as major species under the 
various assumed conditions. An important result is seen in the effect 
of oxygen content on the partial pressures at 1500 and 2000°K. The 
oxygen-containing species CO and PuO decreased in pressure as the 
oxygen content (y) vs species partial pressures over the monoxy-plus 
sesquicarbides decreases, with Pu and PuC, remaining approximate- 
ly constant. The CO pressure, thus, approaches that of Pu, and at 
1500°K they are equal for y = 0.0011. Higher temperatures, howev- 
er, can be seen to increase the differential between the pressures such 
that at 2000°K and y = 0.001, the CO pressure is more than a factor 
of 5 greater than that for Pu. The problem of significant evaporative 
plutonium losses during preparation can, therefore, be controlled by 
performing the carbothermic reduction at high temperatures (ap- 
proaching 2000°K) and/or by allowing substantial amounts of 
oxygen to remain dissolved in the monocarbide. 


52103 (ICP—1156) Isotope correlation studies relative to high 
enrichment test reactor fuels. Maeck, W.J.; Tromp, R.L.; Duce, F.A.; 
Emel, W.A. (Allied Chemical Corp., Idaho Falls, ID (USA)). Jun 
1978. Contract EY-76-C-07-1540. 25p. Dep. NTIS, PC A02/MF 
AOl. 

Several correlations of fission product isotopic ratios with 
atom percent fission and neutron flux, for highly enriched **°U fuel 
irradiated in two different water moderated thermal reactors, have 
been evaluated. In general, excellent correlations were indicated for 
samples irradiated in the same neutron spectrum; however, signifi- 
cant differences in the correlations were noted with the change in 
neutron spectrum. For highly enriched ***U fuel, the correlation of 
the isotopic ratis '*Nd/'***'**Nd with atom percent fission has 
wider applicability than the other fission product isotopic ratio 
evaluated. The '°7Cs/1°5Cs atom ratio shows promise for correlation 
with neutron flux. Correlations involving heavy element ratios are 
very sensitive to the neutron spectrum. 


52104 (INIS-mf—4052, pp 87-89) Nuclear fuel research and 
development - influence of various manufacturing parameters on some 
characteristics of UO, powders and their sintering behaviour. Mintz, 
M.H.; Vaknin, S.; Kremener, A.; Hadari, Z. (Israel Atomic Energy 
Commission, Beersheba. Nuclear Research Center-Negev; Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Dept. of Nuclear 
Engineering). 1977. 

From Meeting of the Israel Nuclear Societies Technion; 
Haifa, Israel (4 Dec 1977). 

In Transactions of the Nuclear Societies of Israel. Vol. 5. 

This work deals with the effects of various parameters in the 
process of manufacturing uranium dioxide from ADU on the charac- 
teristics and sintering behaviour of the powders obtained. It has been 
found that it is possible to manufacture sintered UO, pellets having 
controlled sintered densities in the 87-97% TD range, by a proper 
ADU precipitation-calcination-reduction route, leading to UO2 pow- 
ders with the desirable sintering properties. Calcination temperatures 
of the ADU significantly affect the physical properties and the 
sinterability of the correspondingly produced UO: powders. It has 
been noticed that the static-bed thermal decomposition reaction of 
ADU powders is inhomogeneous, resulting in mixtures of B-UO; 
and UO: g in irreproducible composition ratios. The grain structure 
of poorly sintered UO: pellets consists of a matrix with very small 
grains (2-3.m) surrounding few “islands” of large grains (10-20um). 
Two types of pores are observable in UQ: sintered pellets, namely 
large (2-50um) irregularly shaped intergranular pores, and small 
(<lpm) intragranular pores. The shape of the particles of most 
ADU powders is preserved during their thermal decomposition, up 
to about 550degC. The presence of fluorine in UO2 powders has 
been found to have a deleterious effect on sintering. Adhesion 
properties of UO2 powders are inversely proportional to their prima- 
ry particles’ size. 


52105 (JAERI-M—7158) Correlations between different meth- 
ods of UO, pellet density measurement. Yanagisawa, K. (Japan 
Atomic Energy Research Inst., Tokyo). Jul 1977. 23p. (In Japanese). 
Dep. NTIS (US Sales Only), PC A03/MF AO1. 
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Density of UO: pellets was measured by three different 
methods, i.e., geometrical, water-immersed, and meta-xylene-im- 
mersed and treated statistically to find out the correlations between 
UO, pellets which are of six kinds but with the same specifications. 
The correlations are linear 1 : 1 for pellets of 95% theoretical 
densities and above, but such do not exist below the level and varied 
statistically due to interaction between open and closed pores. 


52106 (Juel—1454) Post-irradiation annealing processes for 
spherical fuel elements and other fuel samples. Sclan, W. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktor- 
werkstoffe und Heisse Zellen). Sep 1977. 79p. (In German). Dep. 
NTIS (US Sales Only), PC A05/MF AOI. 

A new equipment was installed for fission product annealing 
tests of spherical HTR fuel elememts. High frequency furnace and 
two resistance furnaces were connected with their helium sweep 
circuits in such a way, that at a given time the fission gas release 
from two of the furnaces can be monitored independently. The 
resistance furnaces are capable to reach temperatures of 2,500°C. 
The diversity of the safety design of the cooling system and an 
automatic temperature setting render possible long-term tests with- 
out operating personnel. 


52107 (KFK—2493) Calculational and experimental approaches 
to the equation of state of irradiated fuel. Bober, M.; Breitung, W.; 
Karow, H.U.; Schumacher, G. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktortechnik; 
Kernforschungszentrum Karlsruhe (Germany, F.R.). Projekt 
Schneller Brueter). Jul 1977. 42p. Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 

The oxygen potential is an important parameter for the esti- 
mation of the vapor pressure of mixed oxide fuel and fission prod- 
ucts. Dissolved fission products can have great influence on this 
potential in hypostoichiometric fuel. Therefore an attempt was made 
to calculate oxygen potentials of uranium-plutonium mixed oxides 
which contain fission products using models based on the equilibri- 
um of oxygen defects. Vapor pressures have been calculated apply- 
ing these data. The results of the calculation with various models 
differ especially at high temperatures above 4,000 K. Experimental 
work has been done to determine the vapor pressure of oxide fuel 
material at temperatures between 3,000 and 5,000 K using laser beam 
heating. A measuring technique and a detailed evaluation model of 
laser evaporation measurements have been developed. The evalua- 
tion model describes the complex phenomena occurring during 
surface evaporation of liquid oxide fuel. Vapor pressure measure- 
ments with UO: have been carried out in the temperature region up 
to 4,500 K. With thermodynamic calculations the required equilibri- 
um vapor pressures (EOS) can be derived from the vapor pressures 
measured. The caloric equation-of-state of the liquid-vapor equilibri- 
um of the fuel up to temperatures of 5,000 K has been considered 
theoretically. 


52108 Pyrolytic carbon-caoted nuclear fuel. Lindemer, T.B.; 
Long, E.L. Jr.; Beatty, R.L. (to Dept. of Energy). US Patent 
4,077,838. 7 Mar 1978. Filed date 28 Jul 1976. 8p. 

PAT-APPL-709,350. 

An improved nuclear fuel kernel having at least one pyrolytic 
carbon coating and a silicon carbon layer is provided in which 
extensive interaction of fission product lanthanides with the silicon 
carbon layer is avoided by providing sufficient UO2 to maintain the 
lanthanides as oxides during in-reactor use of said fuel. 


SPENT FUELS REPROCESSING 
REFER ALSO TO CITATION(S) 52150, 52170, 52178 


52109 (AGNS—1040-19) Measurement system performance 
during cold checkout runs at the BNFP. Ehinger, M.H.; Crawford, 
J.M. (Allied-General Nuclear Services, Barnwell, S.C. (USA)). 1978. 
Contract ET-78-C-09-1040. 16p. (CONF-780606—3). Dep. NTIS, 
PC A02/MF AOI. 


From Institute of Nuclear Materials Management meeting; 
Cincinnati, OH, USA (27 Jun 1978). 

The measurement systems in a complex nuclear fuel plant 
such as the Barnwell Nuclear Fuel Plant rely on capabilities to 
remotely measure solution quantities and determine the nuclear 
material content of these solutions. During recent testing activities 
using natural uranium, a major objective of the NMC — was to 


demonstrate these solution measurement capabilities. Installed mea- 
surement systems at the BNFP use the most recent innovations in 
measurement equipment and techniques for remote solution measure- 
ment. This paper presents the measurement methods and results of 
the tests and evaluations. 6 figures. 


52110 (DP-MS—78-16) Reprocessing and fuel fabrication sys- 
tems. Field, F.R.; Tooper, F.E. (Du Pont de Nemours (E.I.) and Co., 
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Aiken, S.C. (USA). Savannah River Lab.; Science Applications, 
Inc., McLean, Va. (USA)). 1978. Contract EY-76-C-09-0001. 24p. 
(CONF-780622—40). Dep. NTIS, PC A02/MF AOl1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

The study of alternative fuel cycles was initiated to identify a 
fuel cycle with inherent technical resistance to proliferation; howev- 
er, other key features such as resource use, cost, and development 
status are major elements in a sound fuel cycle strategy if there is no 
significant difference in proliferation resistance. Special fuel repro- 
cessing techniques such as coprocessing or spiking provide limited 
resistance to diversion. The nuclear fuel cycle system that will be 
most effective may be more dependent on the institutional agree- 
ments that can be implemented to supplement the technical controls 
of fuel cycle materials. 


52111  .. A—14816) Process development report: 0.40-m pri- 
mary burner system. Young, D.T. (General Atomic Co., San Diego, 
CA (USA)). Apr 1978. Contract EY-76-C-03-0167-053. 156p. Dep. 
NTIS, PC A08/MF A0O1 

Fluidized bed combustion is required in reprocessing the 
graphite-based fuel elements from high-temperature gas-cooled reac- 
tor (HTGR) cores. This burning process requires combustion of beds 
containing both large particles and very dense — and also of 
fine graphite particles which elutriate from the bed. This report 
documents the successful long-term operation of the 0.40-m primary 
burner in burning crushed fuel elements. The 0.40-m system oper- 
ation is followed from its first short heatup test in September 1976 to 
a > 40-h burning campaign that processed 20 LHTGR blocks in 
September 1977. The 0.40-m perforated conical gas distributor, 
scaled up from the 0.20-m primary burner, has proven reliable in 
safely burning even the largest, densest adhered graphite/fuel parti- 
cle clusters originating from the crushing of loaded fuel elements. 
Such clusters had never been fed to the 0.20-m system. Efficient 
combustion of graphite fines using the pressurized recycle technique 
was demonstrated throughout the long-duration operation required 
to reduce a high carbon fresh feed bed to a low carbon particle bed. 
Again, such operation had never been completed on the 0.20-m 
system from which the 0.40-m burner was scaled. The successful 
completion of the tests was due, in part, to implementation of 
significant equipment revisions which were suggested by both the 
initial 0.40-m system tests and by results of ongoing development 
work on the 0.2-m primary burner. These revisions included addi- 
tional penetrations in the burner tube side-wall for above-bed fines 
recycle, replacement and deletion of several metal bellows with 
bellows of more reliable design, and improvements in designs for 
burner alignment and feeder mechanisms. 76 figures, 8 tables. 


52112 (GA-A—14910) Spent fuel reprocessing system availabil- 
ity definition by process simulation. Holder, N.; Haldy, B.B.; Jonzen, 
M. (General Atomic Co., San Diego, CA (USA)). May 1978. Con- 
tract EY-76-C-03-0167-053. 75p. Dep. NTIS, PC A04/MF AOI1. 

Portions of document are illegible. 

To examine nuclear fuel reprocessing plant operating param- 
eters such as maintainability, reliability, availability, equipment re- 
dundancy, and surge storage requirements and their effect on plant 
throughput, a computer simulation model of integrated HTGR fuel 
reprocessing plant operations is being developed at General Atomic 
Company (GA). The simulation methodology and the status of the 
computer programming completed on reprocessing head end sys- 
tems is reported. 


52113 (IAEA-AG—63-20) Process equipment for reprocessing 
of fast reactor fuel elements. Kondrat’ev, A.N.; Fedorov, S.G-.; 
Dubrovskii, V.M.; Romanov, Yu.M. (International Atomic Energy 
Agency, Vienna (Austria)). May 1976. Sp. (In Russian). (CONF- 
760576—37). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 
grad, USSR (17 May 1976). 

This paper briefly deals with the equipment used in the 
following operations: shearing, chopping, leaching, clarification of 
solutions and solvent extraction. 


52114 (JAERI-M—7064) ~~ of a continuous cold trap 
of fluidized bed. Yagi, E.; Maeda, M.; Kagami, H.; Miyajima, K. 
(Japan Atomic Rea Research Inst., Tokyo). May ‘1977. 115p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A06/MF AO1. 

As part of the R and D program of Fluoride Volatility 
Process for the reprocessing of FBR fuel, a continuous cold trap 
system of fluidized-bed condenser/stripper has been developed 
which is designed for establishing a continuous flowsheet and also 
for reducing radiation decomposition of PuFs. Feasibility of this cold 
trap was revealed by an experiment with UFe of physical properties 
similar to those of PuFe.; more than 99% trapping efficiency, less 
than 15 min residence time, and 0.07 critical (UFs/Al:Os) ratio were 
obtained in stable operation. The analytical results from a condensa- 
tion model, such as mist yield, agreed well with those by experiment. 
Parametric study of the mist formation using the model was made 
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with UF. concentration, feed gas temperature and axial temperature 
distribution. Existence of the optimum axial temperature distribution 
in the condenser was shown. 


52115 (RFP—2675) Modified Purex process for the separation 
and recovery of plutonium—uranium residues. Navratil, J.D.; Leebl, 
R.G. (Atomics International Div., Golden, CO (USA). Rocky Flats 
Plant). 8 Jul 1978. Contract EY-76-C-04-3533. 19p. Dep. NTIS, PC 
A02/MF AOl. 

A modified (one-cycle) Purex process has been developed for 
the separation and recovery of plutonium and uranium from mixed 
actinide residues. The process utilizes 30 vol % tributyl phosphate— 
dodecane to extract uranium from a 5M nitric acid-plutonium (III)- 
uranium(VI) feed. After uranium extraction, plutonium in the aque- 
ous feed solution is purified by anion exchange technology. Uranium 
in the organic is scrubbed and stripped to effectively purify the 
uranium so that it contains <5,000 ppM plutonium. The process has 
been used successfully to separate residues consisting of plutonium 
and uranium oxide. 


52116 Some milestone solvent extraction processes at the Oak 
Ridge National Laboratory. Coleman, C.F.; Leuze, R.E. (Oak Ridge 
National Lab., TN). J. Tenn. Acad. Sci.; 53: No. 3, 102-107(Jul 1978). 
After ether extraction was scaled up to plant status, solvent 
extraction grew rapidly, intensively, and extensively. This paper 
recounts developments at the ORNL in three fields: Fuel Reprocess- 
ing, Uranium Production, and Transplutonium Element Recovery. 
Fuel Reprocessing: In the late 1940's, soon after TBP was discov- 
ered to be an extractant, the Purex process was developed to 
recover, decontaminate, and separate Pu and U (from nitric acid 
solutions of spent reactor fuels) without the need of added salting 
agents. Uranium Production: Around 1950, the ORNL Raw Materi- 
als Section launched an intensive search for reagents that could 
extract uranium from sulfuric acid leach liquors. This was accom- 
plished with di(2-ethylhexyl)phosphoric acid (HDEHP) and a suite 
of high-molecular-weight alkylamines. The resulting Dapex and 
Amex processes eventually dominated domestic uranium production, 
spread world-wide, and provided bases for innovative processes in 
other fields. Transplutonium Element Recovery: Tramex and Tal- 
speak processes accomplish separation of the trivalent actinides from 
the similar lanthanides. Tramex (1961; amine extraction from con- 
centrated lithium chloride) has been used in the ORNL Transuran- 
ium processing Plant (TRU) since 1966. Talspeak (1964; HDEHP 
extraction from carboxylic acid + aminopolyacetate complexer) has 
wider potential because it is less corrosive, and it is being extensively 
studied for separating americium and curium from fuel reprocessing 
wastes. 


52117 (BNWL-tr—321) Status of French research and develop- 
meat in the area of treatment of gases produced by reprocessing plants. 
Chesne, A.; Miquel, P.; Goumondy, J.P.; Leseur, A. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Div. de 
Chimie). Jun 1978. Translation of French report. 18p. Dep. NTIS, 
PC A02/MF AOl. 

This report reviews current and planned future research of 
CEA on treatment of gaseous effluents of fuel reprocessing plants for 
both LWRs and fast reactors. Trapping of iodine (by fy of 
Cuele and Pbl2) and of rare gases is covered. igures. (DLC) 


52118 (BNWL-tr—322) Tritium control in reprocessing plants. 
Goumondy, J.P.; Miquel, P. (CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Div. de Chimie). Jun 1978. Trans- 
lation of French report. 32p. Dep. NTIS, MF A011. 

Portions of document are illegible. 

The tritium balance at the reprocessing stage of the light- 
water fuel cycle should be considered from the two aspects of 
operational exploitation and environmental pollution. The Trilex 
procedure may well prove to be a viable means of controlling the 
element and preventing its dissemination in the water from future 
reprocessing plants. It consists of the following stages: (1) establish- 
ing a tritium barrier by washing the solvent charged with the first 
uranium and plutonium extract with natural water and (2) managing 
the recycling steps and the addition of water to the reprocessing 
operation so as to regulate the dilution of the tritiated water depend- 
ing on whether the tritiated water is to be stored or discharged. 
Thus, the tritiated water can be confined to a volume of from 500 to 
several thousand liters per ton of treated fuel. Laboratory tests and 
pilot studies have shown that the tritium barrier is effective and that 
the Trilex procedure can be applied in conventional reprocessing 
plants. 7 figures. 


52119 (BNWL-tr—323) Minimization of the production of alpha- 
bearing wastes in fuel reprocessing plants. Bathellier, A. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France)). Jun 1978. 
Translation of French report. 19p. Dep. NTIS, PC A02/MF AO1. 

Various methods for concentrating and separating alpha con- 
taminants are reviewed: evaporation, combustion, washing and lixi- 
viation. Their effects on the operation of a fuel reprocessing plant 
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are considered. Guidelines for design of the plant are given. Finally, 
economic aspects are considered briefly. (DLC) 


52120 Method for photochemical reduction of urany] nitrate by 
tri-n-butyl phosphate and application of this method to nuclear fuel 
processing. De Poorter, G.L.; Rofer-De Poorter, C.K. (to Dept. of 
Energy). US Patent 4,080,273. 21 Mar 1978. Filed date 7 Sep 1976. 
6p. 


PAT-APPL-720,872. 

Uranyl ion in solution in tri-n-butyl phosphate is readily 
photochemically reduced to U(IV). The product U(IV) may effec- 
tively be used in the Purex process for treating spent nuclear fuels to 
reduce Pu(IV) to Pu(III). The Pu(III) is readily separated from 
uranium in solution in the tri-n-butyl phosphate by an aqueous strip. 


52121 Plutonium and liberty. Some possible consequences of 
nuclear reprocessing for an open society. London; JUSTICE (1978). 
22p. 

Evidence presented by JUSTICE at the public inquiry to 
hear objections to the planning application by British Nuclear Fuels 
Limited for the construction of an oxide fuel reprocessing plant at 
their Windscale works is made available, expanded in some places 
and summarised in others. The report falls under the following 
headings: background; legal implications of the discharges of radio- 
active substances; legal aspects of nuclear terrorism; physical guard- 
ing; surveillance; human feasibility; response to terrorist threats; 
interrogation of suspects; some counter-arguments; security and civil 
liberties. 


52122 Separation of °°Mo from some uranium fission products. 
Herczynska, E. (Institute of Nuclear Research, Warsaw (Poland)). 
Nukleonika; 21: No. 5, 565-572(1976). 

A new method for the separation of °**Mo from *™'I and 
1°3Ru is presented. The method is based on an oxidation-reduction 
process, using KIO; and KI in solutions containing small amounts of 
HCl. *Mo is separated by passing through an alumina column. The 
influence of various experimental conditions on the separation proc- 
ess is discussed. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 52159, 52160, 52175, 53280 


§2123 (AGNS— 1040-7) PuO: transportation safeguard concepts. 
Barnes, L.D. (Allied-General Nuclear Services, Barnwell, S.C. 
(USA)). 1978. Contract ET-78-C-09-1040. 10p. (CONF-780506— 18). 
Dep. NTIS, PC A02/MF AOl. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

Design criteria and conceptual designs for PuO2 transporta- 
tion are discussed. (LK) 


52124 (CONF-780665—1) Iodine—hydrogen peroxide as a disin- 
fectant for fuel storage basin water. Rhodes, D.W. (Allied Chemical 
Corp., Idaho Falls, ID (USA)). 1978. Contract EY-76-C-07-1540. 
10p. Dep. NTIS, PC A02/MF AO1. 

From 33. meeting of the American Chemical Society; Seattle, 
WA, USA (14 Jun 1978). 

Based on pilot-scale tests, a small concentration of hydrogen 
peroxide will oxidize iodide to iodine in basin water and maintain an 
1odine residual for several days. Bacteria control is adequate under 
these conditions, and the buildup of chloride, which occurred when 
chlorine was used as a bactericide, is avoided. 


52125 (DP-MS—78-1) Economics of water basin storage of spent 
light water reactor fuel. Driggers, F.E. (Du Pont de Nemours (E.I.) 
and Co., Aiken, S.C. (USA). Savannah River Lab.). 1978. Contract 
EY-76-C-09-0001. 17p. (CONF-780622—35). Dep. NTIS, PC A02/ 
MF AOl. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

As part of the International Spent Fuel Storage program, a 
preliminary Venture Guidance Assessment of the cost was made. 
The escalated cost of a reference facility with a capacity to receive 
2000 MT/y of spent LWR fuel and to store 5000 MT in water-filled 
pools was converted to $180 million in 1978 dollars for a stand-alone 
facility. It was estimated that the receiving rate could be increased to 
3000 MT/y for an additional $15 million and that increments could 
be added to the storage capacity for $13 million per 1000 MT. If a 
receipt rate of more than 3000 MT/y is required, a new facility in 
another part of the country might be built to reduce total costs 
including transportation. Operating costs are determined by the 
number of people employed and by the costs of stainless steel 
baskets. An operating crew of 150 is required for the reference 
facility; the associated cost, including overhead and supplies, is $6 
million. During an extended storage-only period, this cost is assumed 
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to drop to $4 million. Fuel baskets are estimated to cost $6.20/kg of 
spent fuel averaged over a reactor mix of two-thirds PWRs and one- 
third BWRs. The nominal basket requirements of $10 million for the 
first year are capitalized. If the facility is financed by the government 
and a one-time fee is charged to recover all of the away-from-reactor 
(AFR) basin costs, the fee is about $60/kg of spent fuel plus any 
government surcharge to cover research and development, over- 
head, and additional contingencies. If the facility is financed by 
industry with an annual charge that includes a fixed charge on 
capital of 25%, the annual fee is about $16/kg-y. In calculating both 
fees, it is assumed that each storage position is occupied for ten 
years. 8 tables. 


52126 (DP-MS—78-10) Capabilities for processing shipping 
casks at spent fuel storage facilities. Baker, W.H.; Arnett, L.M. (Du 
Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). 1978. Contract EY-76-C-09-0001. 16p. (CONF- 
780622—33). Dep. NTIS, PC A02/MF AOI. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

Spent fuel is received at a storage facility in heavily shielded 
casks transported either by rail or truck. The casks are inspected, 
cooled, emptied, decontaminated, and reshipped. The spent fuel is 
transferred to storage. The number of locations or space inside the 
building provided to perform each function in cask processing will 
determine the rate at which the facility can process shipping casks 
and transfer spent fuel to storage. Because of the high cost of 
construction of licensed spent fuel handling and storage facilities and 
the difficulty in retrofitting, it is desirable to correctly ys the 
space required. In this paper, the size of the cask handling facilities is 
specified as a function of rate at which spent fuel is received for 
storage. The minimum number of handling locations to achieve a 
given throughput of shipping casks has been determined by comput- 
er simulation of the process. The simulation program uses a Monte 
Carlo technique in which a large number of casks are received at a 
facility with a fixed number of handling locations in each process 
area. As a cask enters a handling location, the time to process the 
cask at that location is selected at random from the distribution of 
process time. Shipping cask handling times are based on experience 
at the General Electric Storage Facility, Morris, Illinois. Shipping 
cask capacity is based on the most recent survey available of the 
expected capability of reactors to handle existing rail or truck casks. 


52127 (DP-MS—78-33) Design bases for U.S. Department of 
Energy storage basin. King, F.D. (Du Pont de Nemours (E.I.) and 
Co., Aiken, $.C. (USA). Savannah River Lab.). 1978. Contract EY- 
76-C-09-0001. 10p. (CONF-780658—1). Dep. NTIS, PC A02/MF 
AOl. 

From Seminar on the storage of spent fuel elements; Madrid, 
Spain (Jun 1978). 

Bases were developed for the conceptual design of a water 
basin to store 5000 MT of irradiated light water reactor fuel. The 
basin, which could be operational by 1983, is designed to receive 
over 2000 MT per year of spent fuel and to provide interim storage 
of US and some foreign fuel in support of U.S. policy of receiving 
and taking title to spent fuel rather than reprocessing this fuel. The 
bases for various design decisions are discussed. 


52128 (LA-UR—78-1296) Review of the bases for regulations 
governing the transport of fissile and other radioactive material. 
Smith, D.R.; Thomas, J.T. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1978. Contract W-7405-ENG-36. 5p. (CONF-780506—36). 
Dep. NTIS, PC A02/MF A0O1. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

The outstanding record of transport of radioactive materials 
prompted this brief review of the history of the regulations. IAEA as 
well as DOT regulations are discussed, as are all classes of shipments 
and materials (Class I, II, III). (DLC) 


52129 (MLM—2524) TRU waste transport economics: an over- 
view. Edling, D.A.; Hopkins, D.R.; Walls, H.C. (Mound Facility, 
Miamisburg, Ohio (USA)). 1978. Contract EY-76-C-4-0053. 8p. 
(CONF-780506—34). Dep. NTIS, MF A0O1. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

Portions of document are illegible. 

There are currently three predominant methods used to trans- 
port transuranium contaminated waste. These are: (1) ATMX Rail- 
cars—5S00 and 600 series, (2) Super Tigers, and (3) Poly Panthers. 
Both the ATMX-500 and 600 series railcars are massive doubly 
walled steel railcars which provide the equivalent protection of a 
Type B package. In ATMX-600 the rapid loading and unloading of 
the 9 x 9 x 50 feet cargo space is achieved by prepackaging the TRU 
waste into standard 20-foot steel cargo containers. The ATMX-500 
railcars are divided into three inside bays, having dimensions of 16 (1) 
x 9.25 (w) x 6.25 (h) feet. A typical load consists of 128 55-gallon 
drums (however, space can accommodate 192 drums), 12 fiberglass 
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boxes (4 x 4 x 7), or a combination of palletized drums and boxes. A 
Super Tiger is an overpack authorized for Type A, Type B, and 
large quantities of radioactive materials having outside dimensions of 
8 x 8 x 20 feet. Maximum payload is approximately 28,700 lb with a 
gross weight of 45,000 Ib. The primary factors influencing transport 
costs are examined including freight rates of transport mode, effec- 
tive cargo (weight and volume) management, effective utilization of 
available space (package design), transport mileage, and rental fees 
or initial capital outlay. Miscellaneous factors are also examined. 


52130 (MLM—2525(OP)) Development of a safe TRU transpor- 
tation system (STRUTS) for DOE's TRU waste. Edling, D.A.; Hop- 
kins, D.R.; Walls, H.C. (Mound Facility, Miamisburg, Ohio (USA)). 
1978. Contract EY-76-C-04-0053. 7p. (CONF-780506—33). Dep. 
NTIS, MF A0Ol. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

Portions of document are illegible. 

Transportation, the link between TRU waste generation and 
WIPP (Waste Isolation Pilot Project) and a vital link in the overall 
TRU waste management program, must be addressed. The program 
must have many facets: ensuring public and carrier acceptance, 
formation of a functional and current transportation data base, 
systems integration, maximum utilization of existing technology, and 
effective implementation and integration of the transport system into 
current and planned operational systems. 


52131 (ORNL/TM—6409) Gaseous fission product release 
during storage at various temperatures for HTGR-type fuels. Fitzger- 
ald, C.L.; Shannon, R.J.; Vaughen, V.C.A. (Oak Ridge National 
Lab., Tenn. (USA)). Jul 1978. Contract W-7405-ENG-26. 44p. Dep. 
NTIS, PC A03/MF AO1. 

Measurements were made of gaseous fission product releases 
from an HTGR-type fuel body under conditions simulating storage 
at temperatures up to 300°C. The fuel was a recycle test element 
containing BISO-BISO coated fuel particles which had been irradiat- 
ed for 701 effective full-power days in the Peach Bottom HTGR. 
Storage test temperatures were ambient (about 30°C), 100, 150, 200, 
and 300°C. The initial release rates of **Kr varied after each change 
in temperature. A fairly stable release rate was reached that in- 
creased from approximately 60 wCi/day at ambient temperature to 
approximately 1000 wCi/day after 30 days at 200°C and slowly 
decreased to about 200 ywCi/day after 554 days at 200°C. In the 
experiment at 300°C, a final release rate of 4000 wCi/day was 
attained after 66 days. The releases of **Kr were followed for about 
two and one-half years. The stabilized release rates for *H were 
approximately 0.02 wCi/day at ambient temperature, approximately 
0.750 wCi/day at 200°C after 30 days, and 0.460 wCi/day after 554 
days. The final release rate at 300°C was about 30 yCi/day after 66 
days.Over the lifetime of the experiment, approximately 22% of the 
initial **Kr inventory was evolved and swept out, and approximately 
4% of the initial *H inventory was evolved and swept out. The 
activation energies calculated for the Kr and *H evolution were 
approximately 7.8 kcal/mole and approximately 12.4 kcal/mole, 
respectively. 


52132 (RHO-CD—296) PWR Core 2 Project accident analysis. 
Jackson, R.R.; Hanson, G.L. (Atomics International Div., Richland, 
Wash. (USA). Rockwell Hanford Operations). Apr 1978. Contract 
EY-77-C-06-1030. 67p. Dep. NTIS, PC A04/MF AO1. 

The various operations required for receipt, handling, defuel- 
ing and storage of spent Shippingport PWR Core 2 fuel assemblies 
have been evaluated to determine the potential accidents and their 
consequences. These operations will introduce approximately 16,500 
kilograms of depleted natural uranium (as UO2), 139 kilograms of 
plutonium, 2.8 megacuries of mixed fission products, and 14 kilo- 
grams of Zircaloy-4 (cladding and hardware) into the 221-T Canyon 
Building. Event sequences for potential accidents that were consid- 
ered included (1) leaking fuel assemblies, (2) fire and explosion, (3) 
loss of coolant or cooling capability, (4) dropped and/or damaged 
fuel assemblies, and extrinsic occurrences such as loss of services, 
missile impact, and natural occurrences (e.g., earthquake, tornado). 
Accident frequencies were determined by formal analysis to be very 
low. Accident consequences are greatly mitigated by the safety and 
containment features designed into the fuel modules and shipping 
cask, the _ cooling time since reactor discharge, and the redun- 
dant safety features designed into the facilities, equipment, and 
Operating procedures for the PWR Core 2 Project. Possible hazards 
associated with the handling of these fuels have been considered and 
adequate safeguards and storage constraints identified. The oper- 
ations of M-160 cask unloading and module storage will not involve 
identifiable risks as great or significantly greater than those for 
comparable licensed nuclear facilities, nor will hazards or risks be 
significantly different from comparable past 221-T Plant programs. 

erefore, it is concluded that the operations required for receipt, 
handling, and defueling of the M-160 cask and for the storage and 
surveillance of the PWR Core 2 fuel assemblies at the 221-T Canyon 
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Building can be performed without undue risk to the safety of the 
involved personnel, the public, the environment or the facility. 


52133 (RHO-CD—356) Safety assessment document PWR Core 
2 Project. Hanson, G.L.; Jackson, R.R. (Atomics International Div., 
Richland, Wash. (USA). Rockwell Hanford Operations). Apr 1978. 
Contract EY-77-C-06-1030. 36p. Dep. NTIS, PC A03/MF AOl1. 
PWR Core 2 blanket fuel assemblies, which were used to 
power the Shippingport Reactor, have been stored in the reactor 
basin since discharge (approximately four years). Shipment of these 
blanket fuel assemblies in M-160 casks to Rockwell ford 7. 
ations for storage in the 221-T Canyon Pool Cell for a period of up 
to 20 years is planned. The impact of natural phenomena on the fuel 
storage site and that of normal and accident conditions during 
receipt, unloading and storage of the PWR Core 2 blanket fuel 
assemblies have been examined. It is believed that these operations 
can be conducted without undue risk to the health and safety of 
employees, the general public, and the environment. (DLC) 


52134 (SAND—78-0767C) Analytical and scale modeling tech- 
niques for predicting the response of spent-nuclear-fuel shipping sys- 
tems involved in severe transportation accidents. Huerta, M. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04- 
0789. 9p. (CONF-780506—14). Dep. NTIS, PC A02/MF AOl1. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, , USA (7 May 1978). 

This paper describes techniques which can be utilized to 
predict the response of a spent-nuclear-fuel transportation system in 
a severe transportation accident involving a high velocity impact 
into a rigid barrier or a collision with another vehicle. The tech- 
niques reviewed include both mathematical analyses and physical 
(scale) modeling. The mathematical (computer) modeling can be 
accomplished in two steps. The first models the overall system 
including the vehicle and the cask with a lumped-parameter model, 
which predicts the rigid body motion of the cask as the vehicle 
crushes. The second step utilizes a detailed dynamic finite element 
computer model of the cask to calculate deformations which the 
cask sustains when it encounters a rigid target at a high velocity. 
The second part of the paper discusses scale models of casks and 
vehicle systems used to analyze two hypothetical accident situations. 
The results of the scale model tests and the mathematical analyses 
are then related to the results of full-scale tests conducted as the last 
step in the research program. It is shown that the techniques 
described in the paper can give excellent indications of the response 
of shipping casks and transport systems involved in severe impact 
situations. 7 figures. 


MARKETING AND ECONOMICS 


52135 Uranium: supply and demand. London; Mining Journal 
Books Ltd. (1977). 286p. (CONF-7706120—). Uranium Institute, 
London, New Zealand House, Haymarket, London, England. 

From 2. symposium on uranium supply and demand; London, 
UK (22 Jun 1977). 

Sessions were held on the following topics: Economic and 
technical factors affecting demand; impact of non-proliferation poli- 
cies on the uranium market; uranium resources and exploration; and 
uranium production. (LK) 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 52130 


52136 (CONF-780316—11) Economic impacts of the total nucle- 
ar waste management program envisioned for the United States. 
Busch, L.; Zielen, A.J.; Parry, S.J.S. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 17p. Dep. NTIS, PC 
A02/MF AO1. 

From Waste management fuel cycles; Tucson, AZ, USA (5 
Mar 1978). 

This paper presents information on the costs of nuclear waste 
management and on the impacts of those costs on the price of power 
and on the capital and labor markets. It is assumed that the LWR 
would be the sole commercial reactor used through the year 2000. 
Two fuel cycle options are considered: the throwaway mode (spent 
fuel is waste), and the full recycle for comparison. Total costs are 
calculated for all facilities needed to store, package, and reposit all 
the spent fuel through the lifetime of 380 GW capacity installed by 
2000 and operating for 30 y. The economic impact is: the price of 
power produced by the reactors would be increased by 1.4%; the 
capital for nuclear plants would apply to waste management; the 
average annual labor effort needed over the next 50 to 75 years is 
3000 to 5000 man years; and the unit cost of spent fuel disposal is 
$129/kg ($119/kg for full recycle). 7 tables. (DLC) 





NOVEMBER 30, 1978 


52137 (DOE/EIS—0023-D) Draft environmental impact state- 
ment: long-term management of defense high-level radioactive wastes, 
Savannah River Plant, Aiken, South Carolina. (Department of 
Energy, Washington, DC (USA)). Jul 1978. 188p. W.H. Pennington, 
Office of NEPA Affairs, Washington, DC. 

This statement provides environmental input for decisions on 
whether Savannah River high-level wastes should be processed and 
solidified. Basically, the alternatives for long-term management of 
Savannah River high-level wastes presented in this statement fall in 
one of the two following categories: (1) to solidify and package the 
wastes with storage or disposal onsite or offsite, or (2) to leave the 
wastes in the present form and continue storage in the tanks or 
disposal in bedrock beneath the site. This EIS is not intended to 
support decisions on the specific ultimate disposal medium or the 
specific type or location of an offsite repository for the long-term 
management of Savannah River high-level wastes. 


52138 (MLM—2519) Tritium waste control: January—March 
1978. (Mound Facility, Miamisburg, Ohio (USA)). 30 May 1978. 
Contract EY-76-C-04-0053. 34p. Dep. NTIS, PC A03/MF AOI. 
The combined electrolysis-catalytic-exchange pilot system 

was modified to improve the reliability of the unit for continuous 
operation. An experimental run for 60 consecutive hours using a 
single catalytic exchange column was made to estimate values of 
height of a transfer unit and height equivalent to a theoretical plate 
for the pilot system. The calculated values were in agreement with 
existing data from a bench-scale system. Further experiments were 
performed with the cryogenic hydrogen isotope distillation system, 
this time using H2-HT mixtures. A mixture containing approximately 
250 Ci/m* of HT in H? was stripped to less than 0.1 Ci/m%, while a 
product of 1100 Ci/m* was recovered. Two experiments were 
successful in separating gaseous hydrogen containing tritium from 
tritiated water. Initial tritium concentrations of the water were 
Torte enthas 1 and 10 Ci/cm®*. Radiolytic damage tests of a hydro- 
obic exchange catalyst being used in the development of a process 
os recover tritium from tritiated waste water are reported. Triplicate 
samples of cement, cement-plaster (1:1 ratio by weight), and cement- 
plaster (1:1 ratio by volume) were injected with 386 Ci of tritium, 
cured for five days, and then impregnated with catalyzed styrene 
monomer. After polymerization, the samples were put into a test 
program to measure the tritium release. No differences were noted 
from the data on these groups until the polyethylene bottle was 
removed. A tritium release study of actual burial packages is con- 


tinuing. Two additional drums have just been added to the study. 
These contain octane waste, and now all types of liquid waste 
packaged are represented in the test. The average daily fractional 
release from six packages containing oil or water waste is 4 x 1077. 


52139 (UCRL—80850) Systems analysis study for waste man- 
agement criteria. Heckman, R.A.; Johnson, W.A.; Holdsworth, T. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 1 
Mar 1978. Contract W-7405-ENG-48. 17p. (CONF-780243—1). Dep. 
NTIS, PC A02/MF A011. 

From Symposium on waste management and fuel cycles; 
Tucson, AZ, USA (15 Feb 1978). 

LLL is —— technical support to the U.S. NRC in the 
development of standards for the management and disposal of high- 
level and transuranic wastes. The problem logically splits into two 
phases: the pre-emplacement phase of the waste management system 
and the repository post-sealing phase. Using a system analysis ap- 
proach, we have structured our modeling effort in such a way as to 
produce societal risk evaluations at stated confidence levels so that 
the NRC can develop regulations for the broadest set of conditions 
possible. We are using a multicycle approach in developing the 
societal risk evaluations. The modeling effort uses a three level 
concept. At the first level, simple models are developed for first 
principles of chemistry and physics. These initial models use lumped 
—— to provide insight into important processes. The second 
evel modeling effort is designed to provide a flexible, fast running 
system analysis model. The third level of modeling provides a 
method for validating the second level models inputting numerical 
data _ development of algorithms for use in the second level 
models. 


52140 (BNWL-tr—332) Alternative methods for *Kr ultimate 
storage. Penzhorn, R.D. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Radiochemie). Jul 1978. Translation of 
KFK—2482, December 1977. 9p. Dep. NTIS, PC A02/MF AOIl. 

Storage by ion implantation is described. Ion implantation (II) 
involves the penetration and retention of ions accelerated in the keV- 
MeV energy range in the surface layer of a solid material. Through 
collisions, the accelerated ions that are to be implanted give off 
electrical energy to the target material and heat it up. The number of 
ions implanted, resulting from the entire ion current, depends not on 
the physical properties of the implantation material but rather is 
determined by the external system. The gas enclosed in the matrix is 
in the form of small bubbles. The size of the bubbles depends on the 
temperature and is in the range of a few hundred Angstrom units. 
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The bubbles are stable at least up to the temperature at which they 
were produced. Therefore, bombardment of the metal at higher 
temperatures decreases the danger of the gas being released, even at 
very high temperatures. Methods of producing noble gas ions are 
discussed along with embedding capacity, safety, recovery, and 
advantages and disadvantages of the method. (JRD) 


52141 Let's go slowly on a nuclear power program until we've 
solved waste problems. Uffen, R.J. (Queen’s Univ., Kingston, Ontario 
(Canada)). Sci. Forum; 10: No. 5, 3-8(Oct 1977). 

The writer claims that too little is being done in Canada in 
responding to the questions and objections of a concerned public 
about the storage, reprocessing, and ultimate disposal of nuclear 
wastes. This matter is fast becoming a very controversial issue 
because of public fear and misapprehension about anything nuclear, 
mistrust of bureaucracy, misunderstandings about technology, an 
the lack of clearly articulated government policies. Several recom- 
mendations are made. The writer feels that Canada should accept 
recommendations 27 and 44 of the Flowers report as applicable to 
the Canadian situation, and that Atomic Energy of Canada Limited 
should proceed with a demonstration underground storage site using 
electrical heaters and non-toxic substances. He further suggests that 
the government should establish a nuclear waste management advi- 
sory council with members drawn from regulatory agencies, nuclear 
industry, and from the general public. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 52115, 52117, 52118, 52119, 52167 


52142 (CONF-780549—2) Operation of a fluidized-bed bioreac- 
tor for denitrification. Hancher, C.W.; Taylor, P.A.; Napier, J.M. 
(Oak Ridge National Lab., Tenn. (USA)). 1978. Contract W-7405- 
ENG-26. 36p. Dep. NTIS, PC A03/MF AO1. 

From Symposium on biotechnology in energy production; 
Gatlinburg, TN, USA (10 May 1978). 

Two denitrification fluidized-bed bioreactors of the same 
length (i.e., 5 m) but with different inside diameters (i.e., 5 and 10 
cm) have been operated on feed ranging in nitrate concentration 
from 200 to 2000 g/m*, thus far, good agreement has been obtained. 
Two 10-cm-ID bioreactors operating in series have also been tested; 
the results are in accordance with predicted results based on the 
performance of a 5-cm-ID bioreactor. The overall denitrification 
rate in the dual 10-cm- ID bioreactor system was found to be 23 kg 
N(NOs~ )/day-m* using feed with a nitrate concentration of 1800 g/ 
m*. Data obtained in operating-temperature tests indicate that the 
maximum denitrification rate is achieved between 22 and 30°C. 
These data will form the basis of the design of our mobile pilot plant 
which consists of dual 20-cm-ID by 7.3-m-long bioreactors. 


52143 (DP-MS—78-36) Preparations for high-level defense waste 
immobilization at Savannah River Plant. Wiley, J.R. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 
1978. Contract EY-76-C-09-0001. 34p. (CONF-780719—1). Dep. 
NTIS, PC A03/MF AO1. 

From Conference of the American Society for Testing Mate- 
rials; Johnson, VT, USA (9 Jul 1978). 

Methods are being developed to immobilize Savannah River 
Plant (SRP) wastes in high-integrity glass forms. The waste forms 
will be suitable for storage in an on-site facility or for shipment to an 
off-site repository. Alkaline wastes produced in SRP separations 
plants are currently stored in large, carbon-steel tanks. These wastes 
consist of a water-soluble fraction (salt cake and supernatant liquor) 
and an insoluble sludge. The water-soluble fraction contains most of 
the '°7Cs and the insoluble sludge contains most of the ®Sr, waste 
actinides, and other fission products. Sr and '°7Cs are the most 
hazardous radionuclides in aged waste. A conceptual solidification 
process has been developed from laboratory tests with both actual 
and simulated waste. Engineering design studies are in progress. 
First, wastes are removed as a slurry from the waste tanks. The 
sludge is separated from the supernate, and then '*’Cs is removed 
from the clarified supernate by ion exchange. The resulting decon- 
taminated supernate is evaporated to a salt for bulk storage. In the 
second part of the process, '*’Cs is mixed with sludge and the 
mixture is calcined and then solidified in borosilicate glass. Off-gas 
from the calciner and glass melter is treated to ensure that no 
hazardous materials are released to the atmosphere. 


52144 (DP-MS—78-38) Operation of a pilot alpha waste inciner- 
ator at the Savannah River Laboratory. Warren, J.H.; Hootman, H.E. 
(Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). 1978. Contract EY-76-C-09-0001. 3lp. (CONF- 
780654—1). Dep. NTIS, PC A03/MF AOI. 

From 3. actinide removal workshop; Idaho Falls, ID, USA (1 
Jun 1978). 

The pilot incinerator was built and operated successfully at 
design throughput with simulated wastes. Operating ranges of stable 
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incinerator performance were defined as a function of air and waste 
feed rates for different materials and mixtures of materials. The 
complete range of waste materials can be burned without producing 
tar or soot. The limiting capacity of this incinerator is 0.5 kg/h if all 
latex rubber is charged or approximately 0.84 kg/h with a waste 
mixture. Off-gas particulate sampling prior to scrubbing indicates 
negligible solid carryover. The only material which may present off- 
gas cleaning problems is a light white smoke which accompanies the 
burning of PVC. The incinerator was operated continuously be- 
tween 850 and 1000°C from startup on September 6, 1977 until 
shutdown on February 2, 1978. The 3.6-kW electric heater for the 
primary combustion chamber burned out on January 13; however, 
adequate — temperatures were provided by the eight 1.25-kW 
heaters in the afterburner to maintain sootless burning. As a result, 
future incinerator operation will be at 900°C rather than 1000°C. 
After 5 months of operation, the condition of the ceramics was very 
good, and the metal components showed no deterioration or serious 
corrosion. The incinerator was modified by installing a different 
design gas burner block, and two baffles and a choke in the after- 
burner to increase turbulence and mixing. It was started up again on 
February 27, 1978. (DLC) 


§2145 (HMI-B—218) Fission products in glasses. Pt. 2. Develop- 
ment of glass ceramics. De, A.K.; Luckscheiter, B.; Malow, G.; 
Schiewer, E. (Hahn-Meitner- Institut fuer Kernforschung Berlin 
G.m.b.H. (Germany, F.R.). Bereich Kernchemie und Reaktor). Sep 
1977. 17p. Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

Glass ceramics of different composition with high leach and 
impact resistance can be produced for fission product solidification. 
In contrast to commercial glass products, they consist of a number of 
crystalline phases and a residual glass phase. The major crystalline 
phase allows a classification into celsian, diopside, encryptite, and 
perovskite ceramics. They all are of special importance as host 
phases for long-lived fission products. The paper reports on relations 
between product composition and melting properties, viscosity, crys- 
tallization properties, and fixation capability for fission products. 
Further investigations deal with dimensional stability, impact resis- 
tance, thermal expansion, and thermal conductivity. The properties 
of the ceramics are compared with those of the basic products. The 
problems still to be solved with regard to further improvement and 
application of these products are discussed. 


52146 (PNCT—831-76-01, pp 63-65) Design of pretreatment unit 
for Kr-85 recovery system. Hoshino, T.; Tsutsumi, K.; Motoyama, S.; 
Kon, T.; Hirayama, H. (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokyo (Japan)). Sep 1976. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul. - Dec. 1975. 

A pretreatment process to remove the undesirable gases such 
as hydrogen, oxygen, and nitrogen oxides in the Kr-85 catch process 
has been installed on a bench scale. The pretreatment process 
consists of six sub-unit.: (1) Platinum converter for oxidation of 
hydrocarbon, (2) Palladium converter for reduction of oxygen and 
nitrogen oxides, (3) Copper converter for removal of oxygen unre- 
duced, (4) Caustic scrubber for absorption of carbon dioxide, (5) 
Acid scrubber for absorption of ammonia, and (6) A pair of molecu- 
lar sieve drier for removal of water. 


52147 (PNCT—-831-76-01, pp 66-69) Performance test of the 
pretreatment unit for Kr-85 recovery system. Hoshino, T.; Tsutsumi, 
K.; Motoyama, S.; Kon, T.; Hirayama, H. (Power Reactor and 
Nuclear Fuel Development Corp., Tokyo (Japan)). Sep 1976. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul. -- Dec. 1975. 

A pretreatment process has been performed to removed the 
undesirable gases such as hydrocarbon, oxygen and nitrogen oxides 
from the off-gas using the installation described on a previous report 
(695). The obtained operation results were satisfied with the perfor- 
mances of the process. 


52148 (PNCT—831-76-01, pp 70-72) Fundamental Research on 
pretreatment process for Kr-85 recovery system. Hoshino, T.; Tsut- 
sumi, K.; Motoyama, S.; Kon, T. (Power Reactor and Nuclear Fuel 
Development Corp., Tokyo (Japan)); Nakajima, F. Sep 1976. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul. - Dec. 1975. 

In the separation of radioactive rare gas from off-gas stream 
by cryogenic distillation systems, impurities such as nitrogen oxides, 
oxygen and hydrocarbons must be removed by a pretreatment 
process. In this study, an oxygen-hydrogen recombination reactor 
was employed for the simultaneous removal of oxygen and nitrogen 
oxides in off-gas. The removal of these :mpurities and the formation 
of ammonia were studied with palladium and ruthenium as catalysts. 
The concentrations of oxygen, nitrogen oxides, and ammonia at the 
outlet of the reactor were determined by galvanic cell method, 
Nessler’s spectrophotometric method, and chemiluminescent 
method, respectively. The affects of catalysts, temperature, and 
space velocity on the efficiencies of the removal of these impurities 
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have been examined under various experimental conditions. The 
experimental results show that it is necessary to choose the space 
velocity of less than 5,000 hr~', and that palladium is more useful 
than ruthenium. It was also found that the conversion ratio of 
nitrogen oxides to ammonia increased in the presence of water. 


52149 (PNCT—831-76-01, pp 54-58) Incineration of alpha bear- 
ing wastes, (1). Description of the incinerator and the pre-operational 
tests. Ohuchi, J.; Shimoyama, K.; Miyo, H.; Shiga, K. (Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan)). Sep 
1976. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul. - Dec. 1975. 

The combustible wastes occupy more than half of the alpha 
bearing solid wastes generated and stored in the plutonium fuel 
facilities of the Power Reactor and Nuclear Fuel Development 
Corporation (PNC). An incinerator with a capacity of -- 20 kg/h 
was constructed in 1974 in the Plutonium Fuel Development Facili- 
ty (PFDF) in order to reduce the volume of stored wastes by 
burning the combustible alpha bearing wastes. The incinerator is 
now under pre-operational test. 


52150 (PNCT—831-77-01, pp 91-94) Performance test of the 
pretreatment unit for Kr-85 recovery system from off-gas in fuel 
reprocessing plant. Characteristics of automatic control system for 
hydrogen supply. Tsutsumi, K.; Motoyama, S.; Tsuchiya, H.; Miura, 
N.; Tobita, H. (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan)). Apr 1977. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jan. - Jun. 1976. 

In a Kr-85 recovery system using cryogenic distillation 
method for a spent fuel-reprocessing plant, oxygen may cause haz- 
ardous explosion in the presence of hydrocarbon such as acetylene. 
To prevent such hazards, an automatic control system of hydrogen 
has been proposed to remove oxygen by the reduction reaction of 
hydrogen over palladium (Pd) catalyst. The objective of this study is 
to examine some characteristics of the controller for adjusting the 
concentration of Hz and Oz in the Pd converter. The automatic 
control system consists of P-I controller which can set two param- 
eters, proportional band (Kp) and integral time (T /sub I/). In the 
present test, Kp and T /sub I/ were selected from 200% to 500% 
and from 5 min to 15 min, respectively, and the concentrations of O2 
and He were measured at the inlet and the outlet of the Pd convert- 
er, respectively. The effect of Kp on the maximum concentration of 
He and on the recovery time, and the effects of integral time and 
dilution on the hydrogen and oxygen concentrations are presented 
by curves. It is concluded that the automatic hydrogen control 
system employed in the present study can respond rather quickly to 
the stepwise change of oxygen concentration with small dilution 
range. 


52151 (SRO—884-1) Use of polyethers in the treatment of acidic 
high activity nuclear wastes. First progress report, June 1, 1975—May 
31, 1977. Davis, M.W. Jr. (South Carolina Univ., Columbia (USA). 
Coll. of Engineering). 15 Feb 1977. Contract EY-76-S-09-0884. 10p. 
Dep. NTIS, PC A02/MF AO1. 

Objective is to develop a solvent extraction system for treat- 
ing acidic high activity nuclear wastes in order to remove 99.9% of 
the cesium and strontium. A series of macrocyclic polyethers 
“crown compounds” which can form organic soluble complexes 
with the alkali metals (Cs*') and the alkali earth metals (Sr**) are 
being screened. Thus far, five crown” compounds have been tested 
for solubility in both carbon tetrachloride and kerosene, each solvent 
containing a range of TBP concentrations. Also distribution coeffi- 
cients of both cesium and strontium have been measured. Results 
have been negative in that sufficient extraction of either Cs*? or Sr*? 
into the organic phase was not achieved to make a solvent extraction 
process feasible. The highest distribution coefficient obtained (organ- 
ic/aqueous)/sup (2)/ was 0.04 +- 0.02 for both Sr*? and Cs*". The 
problem seems to lie in the low solubility of the “crowns” in the 
organic phases and the apparent ability of the “crowns” to distribute 
into the aqueous phase and complex the metal. The solubility data 
indicate that the addition of aliphatic character to the “crowns” 
improves their organic solubility whereas aromatic addition de- 
creases their organic solubility. Accordingly, a new “crown”, 4, 4’- 
didecanolybenzo 24-crown-8, was ordered from the Parish Chemical 
Company in Provo, Utah. (DLC) 


52152 (SRO—884-2) Use of polyethers in the treatment of acidic 
high activity nuclear wastes. Second progress report, June 1, 1977— 
May 31, 1978. Davis, M.W. Jr. (South Carolina Univ., Columbia 
(USA). Coll. of Engineering). 15 Feb 1977. Contract EY-76-S-09- 
0884. 23p. Dep. NTIS, PC A02/MF AOl1. 

Objective is to develop a solvent extraction process for treat- 
ing acidic high activity nuclear wastes in order to remove 99.9% of 
the cesium and strontium. A series of macrocyclic polyethers 
“crown” compounds which have the ability to form organic soluble 
complexes with the alkali metals (Cs*') and the alkaline earth metals 
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(Sr*?) are being screened. These “crown” compounds have been 
tested for solubility in both CCl, and kerosene, each solvent contain- 
ing a range of TBP concentrations. Also distribution coefficients of 
both cesium and strontium have been measured between these or- 
ganic phases with individual “crown” compounds dissolved in them 
and an aqueous phase containing no acid or 0.0125M to 3M nitric 
acid. Other distribution coefficients for both metals have been meas- 
ured in systems as above with DEHPA. Results show very good 
extraction of the Cs*! and Sr*? into the organic phase when 
DEHPA is used. The highest distribution coefficients obtained (or- 
ganic/aqueous) were 0.8 +- .05 for Cs*? and 2000 for Sr**. The 
search for a more organic soluble “crown” compound continues as 
this would increase the amount of metal carried by the organic 
phase. For this reason, Parish Chemical Company in Provo, Utah is 

reparing a new “crown”, 4, 4'(5’) di-decyclohexo 24-crown-8 by 

ydrogenation of bis(4, 4'(5') decanoylbenzo) 24-crown-8. (DLC) 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 52592, 53530, 53533, 53754, 53842 


52153 (CONF-780622—41) Overview of material control and 
accountability considerations for a waste isolation repository. Blake- 
man, E.D.; Jenkins, J.D.; Allen, EJ. (Oak Ridge National Lab., 
Tenn. (USA)). 1978. Contract W-7405-ENG-26. 14p. Dep. NTIS, 
PC A02/MF AOl. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

The material control and accountability needs of a waste 
isolation repository are examined. Three levels of control are dis- 
cussed: (1) item identification and control, (2) tamper indication, and 
(3) quantitative material assay. A summary of waste characteristics is 

resented and, based on these, plus a consideration of the accessibil- 
ity of the various types of waste, material control by item identifica- 
tion and accountability (where the individual waste container is the 
basic unit) is recommended. Tamper indicating procedures are also 
recommended for the intermediate and low level waste categories. 6 
tables. 


52154 (JAB—99-123) Design cost scoping studies. Nevada Test 
Site Terminal Waste Storage Program, Subtask 1.3: facility hardening 
studies. Yanev, P.I.; Owen, G.N. (URS/John A. Blume and Asso- 
ciates, Engineers, San Francisco, CA (USA)). Apr 1978. Contract 
EY-76-C-08-0099. 128p. Dep. NTIS, PC A07/MF AOI. 

As part of a program being conducted by the U.S. Depart- 
ment of Energy, Nevada Operations Office, to determine the feasibil- 
ity of establishing a terminal waste storage repository at the Nevada 
Test Site, URS/John A. Blume and Associates, Engineers, made 
approximate determinations of the additional costs required to pro- 
vide protection of structures against seismic forces. A preliminary 
estimate is presented of the added costs required to harden the 
surface structures, underground tunnels and storage rooms, and 
vertical shafts of the repository against ground motion caused by 
earthquakes and underground nuclear explosions (UNEs). The con- 
ceptual design of all of the structures was adapted from proposed 
bedded-salt waste-isolation repositories. Added costs for hardening 
were calculated for repositories in three candidate geological materi- 
als (Eleana argillite, Climax Stock granite, and Jackass Flats tuff) for 
several assumed peak ground accelerations caused by earthquakes 
(0.3g, 0.5g, and 0.7g) and by UNEs (0.5g, 0.7g, and 1.0g). Hardening 
procedures to protect the tunnels, storage rooms, and shafts against 
incremental seismic loadings were developed from (1) qualitative 
considerations of analytically determined seismic stresses and (2) 
engineering evaluations of the dynamic response of the rock mass 
and the tunnel support systems. The added costs for seismic harden- 
ing of the surface structures were found to be less than 1% of the 
estimated construction cost of the surface structures. For the under- 
ground structures, essentially no hardening was required for peak 
ground accelerations up to 0.3g; however, added costs became 
significant at 0.5g, with a possible increase in structural costs for the 
underground facilities of as much as 35% at 1.0g. 


52155 (KBS-TR—38) Design of rock storage. Finne, A.; Engel- 
brektson, A. (Kaernbraenslesaekerhet, Stockholm (Sweden)). Dec 
1977. 68p. (In Swedish). Dep. NTIS (US Sales Only), PC A06/MF 
A0l. 

The present report contains a compilation of data concerning 
the layout and design of temporary and final rock storage facilities 
for vitrified high level waste from nuclear plants. The vitrified 
waste, in the shape of glass cylinders encased within containers of 
chrome-nickel steel will be stored for at least 30 years in a Tempo- 
rary Storage. After this period the glass containers will be encapsu- 
lated in a lead-titanium canister and transferred to the Final Storage, 
which is located in rock underneath the Temperary Storage at a 
level of about 500 m below the surface. The Final Storage has a 
capacity to receive 9 000 waste canisters, each containing a quantity 
of waste corresponding to approximately 1 ton of reactor uranium. 
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The Temporary Storage and Encapsulation Plant is located in two 
adjacent rock cavities. The max. span of both rooms is approx. 20 m 
and the covering rock at least 30 m in thickness. There are tunnel 
connections with the main shaft and the waste transport shaft down 
to the Final Storage. The cooling of the waste is provided by means 
of a ventilation system consisting of two 100 per cent capacity units. 
The encapsulation of the glass cylinders in the leadtitanium canisters 
must be performed by remote operation. The Final Storage consists 
basically of a system of parallel storage tunnels with access tunnels 
and shafts to the ground level. Vertical holes are drilled in the floor 
of the tunnels, and in each hole a canister is placed and embedded 
into a compacted buffer material of sand and bentonite. When the 
Final Storage is to be sealed the tunnelling system is filled with a 
sand/bentonite mixture. In this manner all cavities made in the rock 
will be filled with a material having a permeability which is at least 
as low as that of the surrounding rock. 


52156 (LA—7308-MS) Geologic description of cores from holes 
P-3 MH-1 through P-3 MH-5, Area G, Technical Area 54, Purtymun, 
W.D.; Wheeler, M.L.; Rogers, M.A. (Los Alamos Scientific Lab., 
N.Mex. (USA)). May 1978. Contract W-7405-ENG-36. 14p. Dep. 
NTIS, PC A02/MF AO1. 

Five horizontal holes were cored beneath Pit 3 near the 
southeast edge of Mesita del Buey at Area G. The pit, filled and 
covered by 1966, contains solid radioactive wastes. The holes were 
cored to obtain samples of the tuff underlying the pit to determine if 
there has been any migration of radionuclides by infiltration of water 
in the past 10 y. The five holes were collared in Unit 2b of the 
Tshirege Member of the Bandelier Tuff; three of the holes plunged 
downward into Unit 2a. This report describes the rock units pene- 
trated by core holes and the joint characteristics observed. The 
locations of core samples selected for analyses are related to the 
floor of the pit. 


52157 (LBL—7047) Appraisal of underground radioactive waste 
disposal in argillaceous and crystalline rocks: some geochemical, geo- 
mechanical, and hydrogeological questions. Apps, J.A.; Cook, 
N.G.W.; Witherspoon, P.A. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jun 1978. Contract W-7405-ENG-48. 55p. 
Dep. NTIS, PC A04/MF AO1. 

Results are presented of an appraisal of the potential for the 
storage of radioactive wastes by burial in underground repositories 
and of efforts to define the more significant factors affecting the 
selection and design of a repository. Those areas in geomechanics, 
hydrogeology, and geochemistry where further research is needed 
to provide answers of the quality and certainty needed to resolve 
these issues are examined. Results of this appraisal suggest that 
argillaceous and crystalline rocks may provide suitable sites for 
nuclear waste repositories. The most important factor affecting their 
suitability appears to be the flux of groundwater through the reposi- 
tory. Although intense fracturing would be advantageous in retard- 
ing migration of hazardous materials from a repository in these rocks 
by sorption, the hydraulic conductivities of these fractures would 
have to be very small and the hydraulic gradient low. 


52158 (MLM—2521(OP)) Conceptual TRU waste container 
design specifications. Doty, J.W.; Peterson, J.B. (Mound Facility, 
Miamisburg, Ohio (USA)). 1978. Contract EY-76-C-04-0053. 7p. 
(CONF-780506—30). Dep. NTIS, MF A0Ol1. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

Portions of document are illegible. 

A contractor questionnaire was used to gather pertinent data. 
Site visits were made to formulate an integrated contractor consen- 
sus; a packaging meeting was held to examine, discuss, and integrate 
packaging philosophies; and data collected from these activities and 
from Task Force meetings were consolidated to provide input to the 
Basic Application Checklist and Criteria Checklists. Conceptual 
Design Criteria were developed from an analysis and evaluation of 
the application data against federal regulations and interim/terminal 
storage constraints. 


52159 (N—78-12823) An analysis of the back end of the nuclear 
fuel cycle with emphasis on high-level waste management, Volume 1. 
(Jet Propulsion Lab., Pasadena, CA (USA)). 12 Aug 1977. Contract 
NAS7-100. 55p. (NASA-CR— 155319; JPL-PUB—77-59(V.1)). 

The programs and plans of the U.S. government for the back 
end of the nuclear fuel cycle were examined to determine if there 
were any significant technological or regulatory gaps and inconsis- 
tencies. Particular emphasis was placed on analysis of high-level 
nuclear waste management plans, since the permanent disposal of 
radioactive waste has emerged as a major factor in the public 
acceptance of nuclear power. The implications of various light water 
reactor fuel cycle options were examined including throwaway, 
stowaway, uranium recycle, and plutonium plus uranium recycle. 
The results of this study indicate that the U.S. program for high- 
level waste management has significant gaps and inconsistencies. 
Areas of greatest concern include: the adequacy of the scientific data 
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base for geological disposal; programs for the the disposal of spent 
fuel rods; interagency coordination; and uncertainties in NRC regu- 
latory requirements for disposal of both commercial and military 
high-level waste. 


52160 (N—78-12824) An analysis of the back end of the nuclear 

fuel cycle with emphasis on high-level waste t, Volume 2. 

(Jet Propulsion Lab., Pasadena, CA (USA)). 12 Aug 1977. Contract 

NAS7-100. 195p. (NASA-CR—155320; JPL-PUB—77-59(Vol.2)). 
For abstract, see N78-12823. 


52161 (RHO-BWI—78-100-APR) Besalt Waste Isolation Pro- 
gram. Monthly report, April 1978. Deju, R.A. (Atomics International 
Div., Richland, Wash. (USA). Rockwell Hanford Operations). 30 
- 1978. Contract EY-77-C-06-1030. 25p. Dep. NTIS, PC A02/MF 
AOl. 

Mapping of Late Cenozoic sediments and underlying basalt 
continued. Geologic maps covering 100 square miles in the Um- 
tanum Ridge/Saddle Mountain area of the Western Pasco Basin 
were completed. Drilling operations were conducted in three loca- 
tions during the month. A testing report on the mechanical and 
thermal properties of the Pomona basalt flow was completed. A 
program for borehole plugging for Hanford was written. Reconnais- 
sance hydrothermal experiments have been completed utilizing 
waste/basalt mixtures. Some high-temperature equilibrium experi- 
ments using basalt and a simulated ground water composition have 
been completed. Design of the full- and time-scale heater tests for 
the Near-Surface Test Facility was also completed. Final design 
revisions were accomplished on the tunnels and excavations docu- 
ment for the Near-Surface Test Facility. (DLC) 


52162 (RHO-BWI—78-100-MAR) Besalt Waste Isolation Pro- 
gram: monthly report, March 1978. Deju, R.A. (Atomics Internation- 
al Div., Richland, Wash. (USA). Rockwell Hanford Operations). 31 
_ 1978. Contract EY-77-C-06-1030. 28p. Dep. NTIS, PC A03/MF 
AOl. 

About 15 square miles were geologically mapped in the Pasco 
Basin and vicinity. Subsurface geological maps have been prepared 
for three stratigraphic horizons beneath the Pasco Basin. Preliminary 
hydrologic testing of a 400-foot interval at Core Hole DC-6 was 
conducted. At the end of the month, Core Hole DC-4 was at a depth 
of 3,000 feet, Core Hole DC-6 was at 3,143 feet, and Core Hole DC- 
8 was at a depth of 1,530 feet. Mechanical and thermal tests of cores 
from the Near-Surface Test Facility indicate that the Pomona flow 
has average basalt properties which vary little with location in the 
flow. A preliminary computer analysis of the temperatures, stresses, 
and displacements induced in the rock mass by the full- and time- 
scaled heater tests has been completed. (DLC) 


52163 (UCRL—13868-1) Index of hazard for radioactive waste 
(revised). Interim technical report PR 78-10-80R. Watson, S.R. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). Jun 
1978. Contract W-7405-ENG-48. 80p. Dep. NTIS, PC A05/MF 
AOl. 

This is an interim report of a study to establish a risk measure 
for radioactive waste repositories and to generate radiological per- 
formance objectives. The problem of regulating radioactive waste 
repositories is reviewed, and the difficulties associated with this 
activity are discussed. Risk-benefit analysis as a tool for regulation 
has been suggested, and its contribution is assessed. Decision analysis 
as a development of risk-benefit analysis is suggested as an alterna- 
tive approach, in particular, employing the concept of expected 
utility. A utility function which describes the ible consequences 
of a radioactive waste repository is discussed in some detail, paying 
particular attention to the public concerns which must be addressa- 
ble through such a function and how it is recommended to capture 
them. A specific utility function is developed, and its elicitation from 
a particular subject is described. The representation of public values 
in a decision-analytic approach presents some problems and these are 
fully discussed; recommendations are made as to appropriate meth- 
ods to carry this out. The vexed question of determining an accept- 
able safety limit is studied and recommendations are made concern- 
ing the most suitable way to determine “how safe is safe enough.” 
Finally a brief discussion is given of how these concepts may be 
employed to generate radiological performance objectives. 


52164 (UCRL-—80841) Geochemistry and radionuclide migra- 
tion. Isherwood, D. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 6 Mar 1978. Contract W-7405-ENG-48. 15p. 
(CONF-780316—12). Dep. NTIS, PC A02/MF AO1. 

From Waste management fuel cycles; Tucson, AZ, USA (5 
Mar 1978). 

Theoretically, the geochemical barrier can provide a major 
line of defense in protecting the biosphere from the hazards of 
nuclear waste. The most likely processes involved are easily identi- 
fied. Preliminary investigations using computer modeling techniques 
suggest that retardation is an effective control on radionuclide 
concentrations. Ion exchange reactions slow radionuclide migration 
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and alle-v more time for radioactive decay and dispersion. For some 
radionuclides, solubility alone may limit concentrations to less than 
the maximum permissible now considered acceptable by the Federal 
Government. The effectiveness of the geochemical barrier is ulti- 
mately related to the repository site characteristics. Theory alone 
tells us that geochemical controls will be most efficient in an 
environment chet provides for maximum ion exchange and the 
precipitation of insoluble compounds. In site selection, consideration 
should be given to rock barriers with high ion exchange capacity 
that might also act as semi-permeable membranes. Also important in 
evaluating the site’s potential for effective geochemical controls are 
the oxidation potentials, pH and salinity of the groundwater. 


52165 Shaft-angle encoders perform critical reporting of radioac- 
tive wastes. Transmitting data automatically, system eliminates physi- 
cal meter checking and up monitoring. Chem. Process. (Chica- 
go); 41: No. 3, 94-95(Mar 1978). 

Electronic means were needed for transferring measurement 
data from the radioactive waste storage tanks to the control room. A 
rugged shaft-angle encoder was found to be suitable for this purpose. 
It consists of a magnetic transducer and an electronics package; the 
rotating shaft of the transducer is the only moving part of the 
encoder. At the tank farm, the shaft is coupled to the probe in each 
tank. Response time to changes in tank condition is now instanta- 
neous. (DLC) 


52166 Selective storage of nuclear waste. Wranglen, G. (Svenska 
Traeforskningsinstitutet, Gothenburg). Nucl. Energy; 17: No. 1, 
29(Jan 1978). 

A system for the ultimate disposal of high-level waste is 
proposed which involves the separation of the transuranic compo- 
nent from the remaining nuclear ash. The transuranics, which com- 
prise only 100 cm® per tonne of nuclear fuel, are enclosed in stainless 
steel and then gold plated to a thickness of 1 mm to prevent 
chemical interaction with the environment. Further layers of copper, 
cadmium, lead, and asphalt are added before disposal at great depth 
in the ground. The nuclear ash component is vitrified in fireproof 
steel and stored in rock chambers, the decay heat keeping the 
containers dry and rust-free for the 500 to 600 years needed for the 
nuclear ash to become harmless. 


52167 Technique for radioactive and toxic waster disposal. Karl, 
K.; Iokhann, G.; Khejnts, Y. USSR Patent 501,682/A/. 20 Feb 1973. 
Priority date 21 Feb 1972, Austria. 3p. (In Russian). 

A method is proposed of burying radioactive and toxic sub- 
stances into a binder by way of dehydration of the liquid radioactive 
waste and embedding the residue into the binder, e.g., bitumen. To 
simplify the process of mixing the waste with the binder, predomi- 
nantly dehydrated substances are introduced into the liquid binder 
and mixed by sedimentation. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 52137, 52156, 52164, 53180, 
53189, 53441, 53446, 53447, 53470, 53471, 53474, 53475, 53476, 
53477, 53479, 53480, 53481, 53532 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 52132, 52133, 52194, 53683 


52168 (SAND—78-0869C) Model to predict radiological conse- 
quences of transportation accidents involving dispersal of radioactive 
material in urban areas. Taylor, J.M.; Daniel, S.L. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 5p. 
(CONF-780709—2). Dep. NTIS, PC A02/MF AO1. 

From Computer simulation conference; Newport Beach, CA, 
USA (24 Jul 1978). 

The analysis of accidental releases of radioactive material 
which may result from transportation accidents in high-density 
urban areas is influenced by several urban characteristics which 
make computer simulation the calculational method of choice. These 
urban features fall into four categories. Each of these categories 
contains time- and location-dependent parameters which must be 
coupled to the actual time and location of the release in the calcula- 
tion of the anticipated radiological consequences. Due to the large 
number of dependent parameters a computer model, METRAN, has 
been developed to quantify these radiological consequences. Rather 
than attempt to describe an urban area as a single entity, a specific 
urban area is subdivided into a set of cells of fixed size to permit 
more detailed characterization. Initially, the study area is subdivided 
into a set of 2-dimensional cells. A uniform set of time-dependent 
physical characteristics which describe the land use, population 
distribution, traffic density, etc., within that cell are then computed 
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from various data sources. The METRAN code incorporates several 
details of urban areas. A principal limitation of the analysis is the 
limited availability of accurate information to use as input data. 
Although the code was originally developed to analyze dispersal of 
radioactive material, it is currently being evaluated for use in analyz- 
ing the effects of dispersal of other hazardous materials in both urban 
and rural areas. 


REGULATIONS 


ACCOUNTABILITY AND SAFEGUARDS 


REFER ALSO TO CITATION(S) 52109, 52123, 52153, 52593, 
52819, 53169 


52169 (NUREG/CR—0014) Evaluation of the use of calori- 
metry for shipper-receiver measurements of plutonium. Rodenburg, 
W.W. (Mound Facility, Miamisburg, Ohio (USA)). Dec 1977. Con- 
eS EY-76-C-04-0053. 90p. (MLM—2518). Dep. NTIS, PC A05/ 
AOl 

The relative merit of using calorimetry for standardized mea- 
surement of shipper-receiver (S-R) exchanges of plutonium is evalu- 
ated. In particular, this evaluation concentrates on the accountability 
and the diversion detection aspects of the use of calorimetry. Three 
different modes of use were considered: (1) calorimetry alone, that 
is, S-R exchanges based on power (watts) measurements; (2) calori- 
metry plus chemical assay, similar to the present weight plus chemi- 
cal assay system; and (3) calorimetry plus gamma-ray spectrometry, 
a totally nondestructive plutonium assay method. The relative merit 
of each application was judged using the present methods as a base 
case. Some of the factors considered were random and systematic 
errors, timeliness, costs (both operating and capital) and reliability. 


52170 (ORNL/TM—6392) Proliferation-resistant nuclear fuel 
cycles. Campbell, D.O.; Gift, E.H. (Oak Ridge National Lab., Tenn. 
(USA)). Jun 1978. Contract W-7405-ENG-26. 18p. Dep. NTIS, PC 
A02/MF AOl. 

The properties of plutonium containing unusually large pro- 
portions of the ***Pu isotope are considered in relation to resistance 
to nuclear proliferation. Several fuel cycle modifications for light- 


water reactors are evaluated. It is shown that the ***Pu isotopic 
conceniration can be increased substantially from the approximately 
1.5% in discharged fuel from reactors operating presently. Concen- 
trations of 8 to 10% are readily achievable, and values approaching 
20% may be practical. The increased ***Pu content is accomplished 
by increasing its production b Boge 2361) (via recycle of 
uranium from spent fuel) and **7Np, and by decreasing production 
of isotopes heavier than mass 238 | . substituting thorium for 7°*U. 
Impact on the fuel cycle appears to be no more severe than that from 
other proliferation-resistant concepts currently under consideration. 
The properties of such plutonium, particularly heat generation, may 
offer a viable deterrent to weapons use of the material by organiza- 
tions without appropriate experience and technology, thereby sub- 
stantially reducing the risk of nuclear proliferation. 


52171 (PNCT—831-76-01, pp 39-41) Application of nondestruc- 
tive assay to the plutonium fuel fabrication facility. Tsutsumi, M.; 
Onishi, K.; Tsuboya, T. (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokyo (Japan)). Sep 1976. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul. - Dec. 1975. 

Several nondestructive assay methods being utilized or devel- 
oped for measuring uranium and plutonium at the fuel processing 
facility of PNC are shortly reviewed. These methods are intended to 
be used for accounting nuclear materials or for the quality control in 
the fuel fabrication. (1) The passive gamma assay is being utilized to 
the quantitative determination of plutonium amount in a fuel pin and 
to measure the plutonium adhered on various wastes. (2) The passive 
neutron assay is adopted for the determination of the total plutonium 
contained in the subassembly of JOYO. (3) An active neutron assay 
system with Cf-252 as a neutron source has recently been installed, 
and the measurement of the fissile isotope contents of plutonium and 
uranium is expected. (4) An X-ray fluorescence equipment is being 
used to deal with numerous analysis samples coming from fuel 
fabrication process. It is expected to serve as a quick analysis method 
for the process control of the solution or powder of uranium or 
plutonium. (5) A calorimeter is under test run, and is expected to be 
of high accuracy, though it takes long time in measurement. 


52172 (PNCT—831-76-01, pp 48-53) Analysis of omg: 
MUF. Tsutsumi, M.; Aoki, M.; Mizuno, O.; Fujita, Y.; Shiga, K 
(Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan)). Sep 1976. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul. - Dec. 1975. 
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This paper describes on the cause of plutonium MUF occur- 
rence in the Plutonium Fuel Fabrication Facility (PFFF) at PNC 
and the results of MUF analysis based on the actual measurement in 
physical inventory taking (PIT) during the campaign of fuel fabrica- 
tion for the Japan experimental fast breeder reactor JOYO. MUF 

uals book inventory minus (physical inventory plus the hidden 
inventory). The flow diagram of PIT and the data obtained are 
shown in figures. The data were processed with a computer, and the 
errors were checked. In this manner, the actual amount of nuclear 
materials was determined, and MUF was calculated at the same 
time. The cause and the quantity of MUF were completely evaluated 
by discussion. JOYO fuel fabrication campaign was completed with 
the fabrication of 119 assemblies containing about 1.5 tons of mixed 
oxide. The ratio of MUF of plutonium to its throughput during the 
campaign is shown in a figure. The figure shows it was 1.8% at the 
maximum and -0.33% at the minimum. The main cause of MUF in 
the pellet fabrication process is also shown in a table. 


52173 (SAND—78-0112) Users guide for EASI graphics. Sasser, 
D.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). Mar 1978. Con- 
tract EY-76-C-04-0789. 92p. Dep. NTIS, PC A05/MF AO1. 

Portions of document are illegible. 

EASI (Estimate of Adversary Sequence Interruption) is an 
analytical technique for measuring the effectiveness of physical 
protection systems. EASI Graphics is a computer graphics extension 
of EASI which provides a capability for performing sensitivity and 
trade-off analyses of the parameters of a physical protection system. 
This document reports on the implementation of EASI Graphics and 
illustrates its application with some examples. 


52174 (SAND—78-1243C) Containment and surveillance sys- 
tems for international safeguards. Ney, J.F. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 10p. (CONF- 
780606—2). Dep. NTIS, PC A02/MF AO1. 

From Institute of Nuclear Materials Management meeting; 
Cincinnati, OH, USA (27 Jun 1978). 

Important criteria in measuring the effectiveness of IAEA 
safeguards include timeliness of detection of diversion, timeliness of 
reporting such detections, and confidence in determining the amount 
of material diverted. Optimum use of IAEA inspectors, combined 
with adequate instrumentation, can provide a practical means for 
achieving these criteria. System studies are being carried out for 
different types of facilities that may come under IAEA safeguards to 
determine the proper balance between inspector's efforts and the use 
of safeguards instrumentation. A description of a typical study is 
presented. Based on the results of these studies, the program under- 
taken to develop those containment and surveillance subsystems for 
which the technical feasibility and operational acceptability need to 
be established is described. 


52175 (SAND—78-8650) Evaluation of road-transit ph 
protection systems. Gallagher, R.J.; Keeton, S.C.; Stimmell, K.G.; 
DeLaquil, P. III. (Sandia Labs., Livermore, CA (USA)). May 1978. 
Contract EY-76-C-04-0789. 17p. (CONF-780506—29; NUREG/ 
CR—0099). Dep. NTIS, PC A02/MF AOl1. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

To assess the overall effectiveness of a transportation physical 
protection system, computer codes which simulate armed attacks 
have been developed and are being used to examine a range of issues 
associated with road transportation systems. The paper discusses the 
purpose and features of three of these codes, SOURCE (which 
simulates the initial ambush), SABRES I (which covers the battle) 
and BARS (which treats the penetration of protective cargo bar- 
riers). The use of these methodologies to evaluate the value of 
additional vehicles, guards, armor and alternative tactics or equip- 
ment as a means of improving convoy security has recently been 
completed. The results which are presented demonstrate that the 
protection offered by the present commercial regulations for guards 
and vehicles is probably marginal. This could be substantially in- 
creased by the addition of armor to close escort vehicles instead of 
just the transporter and the use of appropriate tactics. Against the 
baseline threat of adversaries armed with M-16's, observation and 
harassment from a modest distance until re-enforcements arrive 
— preferable to aggressive assault by the ambushed guard 
orce. 


52176 (SAND—78-8651) Estimates of LLEA officer availability. 
Berkbigler, K.P. (Sandia Labs., Livermore, CA (USA)). May 1978. 
Contract EY-76-C-04-0789. 14p. (CONF-780506—27; NUREG/ 
CR—0100). Dep. NTIS, PC A02/MF AO1. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

One element in the Physical Protection of Nuclear Material in 
Transit Program is a determination of the number of local law 
enforcement agency (LLEA) officers available to respond to an 
attack upon a special nuclear material (SNM) carrying convoy. A 
computer model, COPS, has been developed at Sandia Laboratories 
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to address this problem. Its purposes are to help identify to the SNM 
shipper areas along a route which may have relatively low police 
coverage and to aid in the comparison of alternate routes to the same 
location. Data bases used in COPS include population data from the 
Bureau of Census and police data published by the FBI. Police are 
assumed to be distributed in proportion to the population, with 
adjustable weighting factors. Example results illustrating the model's 
capabilities are presented for two routes between Los Angeles, CA, 
and Denver, CO, and for two routes between Columbia, SC, and 
Syracuse, NY. The estimated police distribution at points along the 
route is presented. Police availability as a function of time is modeled 
based on the time-dependent characteristics of a trip. An example 
demonstrating the effects of jurisdictional restrictions on the size of 
the response force is given. Alternate routes between two locations 
are compared by means of cumulative plots. 


52177 (SAND—78-8652) Tactical game for use in the develop- 
ment and evaluation of road transit physical protection systems. 
Keeton, S.C.; Gallagher, R.J. (Sandia Labs., Livermore, CA (USA)). 
May 1978. Contract EY-76-C-04-0789. 12p. (CONF-780506—28; 
NUREG/CR—0101). Dep. NTIS, PC A02/MF AO1. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

The Division of Safeguards, Fuel Cycle and Environmental 
Research within the Nuclear Regulatory Commission (NRC) has 
created a program to establish appropriate methodologies for struc- 
turing and evaluating physical protection systems. Sandia Laborato- 
ries, Livermore, is responsible for developing evaluative methodolo- 
gies for transportation safeguards systems. In order to gain insight 
into the various parts of the transportation physical protection 
system, a tactical board game, AMBUSH, was developed by Sandia. 
The purpose and features of AMBUSH are discussed. AMBUSH can 
be used to help provide insight into the value of additional vehicles, 
guards, cargo barriers, equipment and alternative tactics. One value 
of using AMBUSH comes from the player participation in the events 
that take place. The tasks that are executed at any game turn are 
based on a human interpretation of the current overall situation and 
on which strategies appear to optimize the chance of success. Thus, 
this game may also be valuable as a training device for the transpor- 
tation guard force. An advantage over computer-based combat 
simulation models is that AMBUSH is easily traiisportable and 
relatively inexpensive. 


52178 (UCID—17525-77-3) Material control system design: Test 
Bed Nitrate Storage Area (TBNSA). Clark, G.A.; Da Roza, R.A.; 
Dunn, D.R.; Sacks, I.J.; Harrison, W.; Huebel, J.G.; Ross, W.N.; 
Salisbury, J.D.; Sanborn, R.H.; Weissenberger, S. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). May 1978. Contract 
W-7405-ENG-48. 235p. Dep. NTIS, PC Al1/MF AOl1. 

This report provides an example of a hypothetical Special 
Nuclear Material (SNM) Safeguard Material Control and Account- 
ing (MC and A) System which will be used as a subject for the 
demonstration of the Lawrence Livermore Laboratory MC and A 
System Evaluation Methodology in January 1978. This methodology 
is to become a tool in the NRC evaluation of license applicant 
submittals for Nuclear Fuel Cycle facilities. The starting point for 
this test bed design was the Allied-General Nuclear Services— 
Barnwell Nuclear Fuel Plant Reprocessing plant as described in the 
Final Safety Analysis Report (FSAR), of August 1975. The test bed 
design effort was limited to providing an SNM safeguard system for 
the plutonium nitrate storage area of this facility. (DLC) 


52179 (Y/DA—7894) Dynamic special nuclear materials control 
and accountability system prototype. Bowers, G.L.; Darby, D.M.; 
Dunigan, T.H. (Oak Ridge Y-12 Plant, Tenn. (USA)). 1978. Con- 
tract W-7405-ENG-26. 9p. (CONF-780606—4). Dep. NTIS, PC 
A02/MF AOl. 

From Institute of Nuclear Materials Management meeting; 
Cincinnati, OH, USA (27 Jun 1978). 

A Dynamic Special Nuclear Material Control and Account- 
ability System (DYMCAS) prototype terminal was designed and 
built at the Y-12 Plant. It resolved numerous questions involved in a 
real-time inventory system. It operated for four months without 
problems. The system maximized the use of automatic data entry and 
minimized sources of error. The results of this project will be used to 
guide the final plant-wide DYMCAS. 


52180 On forming linear combinations of accounting data to 
detect constant small losses. Jaech, J.L. (Exxon Nucl Co, Inc, Rich- 
land, Wash). Nucl. Mater. Manage.; 6: No. 4, 37-42(1977). 

A Statistic consisting of a linear combination of observed 
MUF’’s is considered. The specific linear combination that gives the 
highest probability of detecting a constant loss is developed as the 
solution of a matrix equation involving the measurement errors in 
inventories and net inputs. The solution has been programmed for 
computer application. This optimum statistic is quite superior to the 
simple cumulative MUF when the ratio of measurement errors for 
physical inventories is large relative to that for net inputs. Systematic 


ERA VOL. 3, NO. 22 


errors are not taken into account. In an idealized situation in which 
net inputs are constant, exclusive of measurement errors, another 
statistic is developed. This statistic is a linear combination of physical 
inventories and net inputs. The particular linear combination that is 
optimum with respect to detecting constant losses is independent of 
the measurement errors. When net inputs are not constant, this linear 
combination reduces to a linear combination of MUF's. 10 refs. 


52181 Minimum variance linear unbiased estimators of loss and 
inventory. Stewart, K.B. (Battelle Pac Northwest Lab, Richland, 
Wash). Nucl. Mater. Manage.; 6: No. 4, 47-54(1977). 

The article illustrates a number of approaches for estimating 
the material balance inventory and a constant loss amount from the 
accountability data from a sequence of accountability periods. The 
approaches all lead to linear estimates that have minimum variance. 
Techniques are shown whereby ordinary least squares, weighted 
least squares and generalized least squares computer programs can 
be used. Two approaches are recursive in nature and lend them- 
selves to small specialized computer programs. Another approach is 
developed that is easy to program; could be used with a desk 
calculator and can be used in a recursive way from accountability 
period to accountability period. Some previous results are also 
reviewed that are very similar in approach to the present ones and 
vary only in the way net throughput measurements are statistically 
modeled. 5 refs. 


52182 Reconstruction of an account's past. Waterman, M.S.; 
Lowe, V.W. (Univ of Calif, Los Alamos Sci Lab, NM). Nucl. Mater. 
Manage.; 6: No. 4, 55-57(1977). 

Historical records and data frequently have been reduced by 
combination of accounts. The problem addressed is that of finding 
all ways a given set of accounts could have been combined to give 
some given set of reduced accounts. An algorithm has been devel- 
oped to accomplish this task and a computer code in FORTRAN is 
given. An example with some MUF data is also presented. 


FUSION FUELS 


PROCESSING 
REFER ALSO TO CITATION(S) 54162 


52183 (LA-UR—78-1325) Hydrogen isotope distillation for the 
Tritium Systems Test Assembly. Bartlit, J.R.; Denton, W.H.; Sher- 
man, R.H. (Los Alamos Scientific Lab., N.Mex. (USA)). 1978. 
Contract W-7405-ENG-36. 7p. (CONF-780508—41). Dep. NTIS, 
PC A02/MF AOI. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

A system of four, interlinked, cryogenic fractional distillation 
columns has been designed as a prototype for fuel processing for 
fusion power reactors. The distillation system will continuously 
separate a feedstream of 360 g moles/day of roughly 50-50 deuter- 
ium-tritium containing approximately 1% H into four product 
streams: (1) a tritium-free stream of HD for waste disposal; (2) a 
stream of high-purity D2 for simulated neutral beam injection; (3) a 
stream of DT for simulated reactor refueling; and (4) a stream of 
high purity Tz for refueling and studies on properties of tritium and 
effects of tritium on materials. 


FABRICATION AND TESTING 


52184 (UCRL—80163) Production of power plant inertial con- 
finement fusion targets. Hendricks, C.D. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 3 Oct 1977. Contract W- 
7405-ENG-48. 6p. Dep. NTIS, PC A02/MF AOl1. 

From Topical meeting on inertial confinement fusion; San 
Diego, CA, USA (7 Feb 1978). 

Power plant applications of inertial confinement fusion re- 
quire production of targets at rates of 1 to 10 per second. Techniques 
for setting up “factory” operations to produce both cryogenic and 
non-cryogenic targets are presented. Cost comparisons with integrat- 
ed electronics are made. 


REPROCESSING 


52185 (SAND—77-8766) Results of tritium tests performed on 
Sandia Laboratories decontamination system. Gildea, P.D.; Wall, 
W.R.; Gede, V.P. (Sandia Labs., Livermore, CA (USA); California 
Univ., Livermore (USA). Lawrence Livermore Lab.). May 1978. 
Contract EY-76-C-04-0789. 12p. (CONF-780508—16). Dep. NTIS, 
PC A02/MF AO1. 
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From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The Tritium Research Laboratory (TRL), a facility for per- 
forming experiments using gram amounts of tritium, became oper- 
ational on October 1, 1977. As secondary containment, the TRL 
employs sealed glove boxes connected on demand to two central 
decontamination systems, the Gas Purification System and the 
Vacuum Effluent Recovery System. Performance tests on these 
systems show the tritium removal systems can achieve concentration 
reduction factors (ratio of inlet to exhaust concentrations) much in 
excess of 1000 per pass at inlet concentrations of | part per million or 
less for both tritium and tritiated methane. 


52186 (UCR L—80443) Traps for scavenging hydrogen isotopes. 
Singleton, M.F.; Alire, R.M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). May 1978. Contract W-7405-ENG-48. 
8p. (CONF-780508—51). Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

Uranium traps have been used for many years to pump, store, 
and purify tritium at Lawrence Livermore Laboratory. More recent- 
ly, uranium traps have been designed to scavenge low levels of 
tritium from inert gas streams. Because of this familiarity with 
designing and using getter traps, we have begun to develop traps for 
the Magnetic Fusion E nergy Program requirements. Specific appli- 
cations include processing tritium for test reactors and removing 
tritium from blanket materials. There are a number of prospective 
getter candidates besides uranium whose characteristics must be 
experimentally determined to establish their feasibility. Along these 
lines, we have done preliminary experiments with cerium, and we 
are evaluating the commercially available SAES pumps containing 
Al—Zr(84 wt percent). This paper discusses various uranium trap 
designs and applications used at Lawrence Livermore Laboratory, 
plus preliminary data on the evaluation of the SAES pumps. 8 
figures. 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 52199, 52200 


PROPERTIES 


52187 (UCRL—80442) Kinetics of 8-particle-induced exchange 
between Hz, D2, and T2 at 298 K. Pyper, J.W.; Kelly, E.M.; Tsugawa, 
R.T.; Roberts, P.E.; Souers, P.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1978. Contract W-7405-ENG- 
48. 1lp. (CONF-780508—25). Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

A quadrupole mass filter system was constructed in order to 
measure the equilibrium constants and rates of reaction of the B- 
particle-induced exchanges between Hz, Dez, and T2 at cryogenic 
temperatures. Even with careful calibration experiments at 298 K, 
we could not completely remove the mass discrimination inherent in 
our method. We estimate the accuracy of our room-temperature 
mixture analyses to be +-2.2% in the D2-DT-T2 system, and +-9% 
in the H2-HT-T2 system. Preliminary kinetic experiments showed 
that the time to reach equilibrium in the exchange H2 + T2 = 2HT 
is 7 to 14 h at 298 K. The equivalent time interval in the exchange 
D. + Tz = 2DT is 3.5 to 7 h at the same temperature. This 
measured isotope effect of the factor two can be used to predict the 
rates of DT exchange from HT rates in the literature. 


ENVIRONMENTAL ASPECTS 


52188 (ORNL/TM—6368) Assessment of radiological releases 
to the environment from a fusion reactor power plant. Shank, K.E.; 
Oakes, T.W.; Easterly, C.E. (Oak Ridge National Lab., Tenn. 
(USA)). May 1978. Contract W-7405-ENG-26. 51p. Dep. NTIS, PC 
A04/MF AO1. 

This report summarizes the expected tritium and activation- 
product inventories and presents an assessment of the potential 
radiological releases from a fusion reactor power plant, hypothetical- 
ly located at the Oak Ridge National Laboratory. Routine tritium 
releases and the resulting dose assessment are discussed. Uncertain- 
ties associated with the conversion of tritium gas to tritium oxide and 
the global tritium cycling are evaluated. The difficulties of estimat- 
ing releases of activated materials and the subsequent dose commit- 
ment are reviewed. 


ISOTOPE AND RADIATION SOURCE TECHNOLOGY 5177 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 


52189 (KURRI-TR—146, pp 25-27) Preliminary test of KUR- 
ISOL. Ion source. Kawase, Y.; Okano, K. (Kyoto Univ., Kumatori, 
Osaka (Japan). Research Reactor Inst.); Kawade, K.; Yamamoto, H. 
Aug 1976. (In Japanese). 

In Outline of the high flux reactor ISOL (on-line isotope 
separator) project. 

The Reactor Research Institute of the Kyoto University is 
planning to construct the ISOL (on-line isotope separator), the 
purpose of which is the mass separation of fission products by 
thermal neutrons. As for the screening of the types of the ISOL, the 
Nielsen type ion source was selected and made for trial as the first 
step, and then the preliminary test was conducted for the character- 
istic behavior. It was decided that the preliminary test of this ISOL 
would be conducted by the following steps; (1) to manufacture the 
Nielsen type ion source which can be connected to the existing mass 
spectrometer, (2) to conduct the characteristic test using standard 
gas, (3) to improve the ionizing efficiency, (4) to carry out the off- 
line test with the tracer of long life nuclide and uranium target, and 
(5) to examine technically the change to on-line operation. The 
manufacture of the Nielsen type ion source, its design parameters, its 
technical problems, the preliminary test procedure, and the test 
results, for example, the magnetic field strength in the discharge 
chamber, the characteristics of the oscillating electron ion source 
and the characteristics of the ion source for various He gas flow 
rates, are explained in this report. 


52190 (TREE—1116, pp 108-118) Isotope separator laoratory 
development. Anderl, R.A. Apr 1977. 

In Nuclear Technology Division annual progress report for 
period ending September 30, 1976. 

Significant improvements in the capability for collection of 
mass-separated ions are described. These improvements centered on 
the fabrication and installation of a more versatile collection-beam 
viewing system and the design, fabrication, installation and testing of 
a retardation lens. A summary description of this capability develop- 
ment is presented. 


52191 Process for recovering evolved hydrogen enriched with at 
least one heavy hydrogen isotope. Tanaka, J.; Reilly, J.J. Jr. (to Dept. 
of Energy). US Patent 4,075,312. 21 Feb 1978. Filed date 6 Jun 1977. 
12p. 

PAT-APPL-804, 124. 

A separation means and method are described for enriching a 
hydrogen atmosphere with at least one heavy hydrogen isotope by 
using a solid titanium alloy hydride. To this end, the titanium alloy 
hydride containing at least one metal selected from the group 
consisting of vanadium, chromium, manganese, molybdenum, iron, 
cobalt and nickel is contacted with a circulating gaseous flow of 
hydrogen containing at least one heavy hydrogen isotope at a 
temperature in the range of -20° to +40°C and at a pressure above 
the dissociation pressure of the hydrided alloy selectively to concen- 
trate at least one of the isotopes of hydrogen in the hydrided metal 
alloy. The contacting is continued until equilibrium is reached, and 
then the gaseous flow is isolated while the temperature and pressure 
of the enriched hydride remain undisturbed selectively to isolate the 
hydride. Thereafter, the enriched hydrogen is selectively recovered 
in accordance with the separation factor (S.F.) of the alloy hydride 
employed. 


52192 Isotope separation by selective charge conversion and field 
deflection. Hickman, R.G. (to Dept. of Energy). US Patent 
4,067,702. 10 Jan 1978. Filed date 22 Jul 1976. 6p. 

PAT-APPL-707,797. 

A description is given of a deuterium-tritium separation 
system wherein a source beam comprised of positively ionized 
deuterium (D*) and tritium (T*) is converted at different charge- 
exchange cell sections of the system to negatively ionized deuterium 
(D~) and tritium (T~). First, energy is added to the beam to 
accelerate the D* ions to the velocity that is optimum for conversion 
of the D* ions to D™ ions in a charge-exchange cell. The T* ions are 
accelerated at the same time, but not to the optimum velocity since 
they are heavier than the D* ions. The T* ions are, therefore, not 
converted to T~ ions when the D* ions are converted to D™ ions. 
This enables effective separation of the beam by deflection of the 
isotopes with an electrostatic field, the D- ions being defected in one 
direction and the T* ions being deflected in the opposite direction. 
Next, more energy is added to the deflected beam of T* ions to bring 
the T* ions to the optimum velocity for their conversion to T™ ions. 
In a particular use of the invention, the beams of D~ and T™ ions are 
separately further accelerated and then converted to energetic neu- 
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tral particles for injection as fuel into a thermonuclear reactor. The 
reactor exhaust of D* and T* and the D* and T* that was not 
converted in the respective sections is combined with the source 
beam and recycled through the system to increase the efficiency of 
the system. 


52193 Method and apparatus for controlled condensation isotope 
separation. Sullivan, J.A.; Lee, J.T. Jr.; Kim, K.C. US Patent Appli- 
cation 824,572. 10 Aug 1977. 14p. 

Supersonic flow of a molecular gas under the appropriate 
conditions through an expansion nozzle produces homogenous con- 
densation of the gas. If the gas is vibrationally excited, the condensa- 
tion is inhibited. Thus, selective vibrational excitation of an isotopic 
species in the gas provides a means of controlling the condensation 
of the gas. Such selective vibrational excitation may be readily 
accomplished by means of laser irradiation of the supersonically 
flowing gas. The controlled condensation in turn may be used as the 
basis of isotope separation and enrichment by subjecting the stream 
of gas and condensate particles to aerodynamic processes whereby 
the condensate particles are separated from the main flow of the gas. 


RADIATION SOURCES 
REFER ALSO TO CITATION(S) 54004 


52194 Handling, storage, use, and disposal of unsealed radionu- 
clides in hospitals and medical research establishments. Ann. ICRP; 1: 
No. 2, 1-46(1976). 

The present publication replaces the previous recommenda- 
tions of the Commission given in ICRP Publication 5 and is primar- 
ily directed towards the competent national authorities. Problems 
which arise from the use of unsealed radioactive substances in 
therapy, diagnosis and research are discussed, including: (1) the 
facilities to be provided in laboratories, clinics, operating theatres 
and wards; (2) the procedures to be adopted in work with unsealed 
radionuclides, including the radioactive labelling, dispensing and 
quality control of radiopharmaceuticals; (3) the care and release of 
patients to whom radionuclides have been administered; (4) the 
handling of cadavers following administration of radionuclides; (5) 
the monitoring and decontamination of equipment and work areas 
where unsealed radionuclides are used; (6) the treatment of person- 
nel who have received excessive radiation exposure or any contami- 
nation with radioactive material; (7) the storage and transport of 
radioactive material within the institution; and (8) the disposal of 
radioactive waste. 


52195 Producing x-rays. Mallozzi, P.J.; Epstein, H.M.; Jung, 
R.G.; Applebaum, D.C.; Fairand, B.P.; Gallagher, W.J. (to Battelle 
Memorial Inst.). US Patent 4,058,486. 15 Nov 1977. Filed date 29 
Dec 1972. 36p. 

A method of producing x-rays by directing radiant energy 
from a laser onto a target is described. Conversion efficiency of at 
least about 3 percent is obtained by providing the radiant energy in a 
low-power precursor pulse of approximately uniform effective inten- 
sity focused onto the surface of the target for about 1 to 30 
nanoseconds so as to generate an expanding unconfined coronal 
plasma having less than normal solid density throughout and com- 
prising a low-density (underdense) region wherein the plasma fre- 
quency is less than the laser radiation frequency and a higher-density 
(overdense) region wherein the plasma frequency is greater than the 
laser radiation frequency and, about | to 30 nanoseconds after the 
precursor pulse strikes the target, a higher-power main pulse focused 
onto the plasma for about 10~* to 30 nanoseconds and having such 
power density and total energy that the radiant energy is absorbed in 
the underdense region and conducted into the overdense region to 
heat it and thus tc produce x-rays therefrom with the plasma 
remaining substantially below normal solid density and thus facilitat- 
ing the substantial emission of x-rays in the form of spectral lines 
arising from nonequilibrium ionization states. 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 52758 


52196 Possible applications of a high brightness gallium source to 
ion microprobes. Ringo, G.R.; Krohn, V.E. (Argonne National Lab., 
Ill. (USA)). Nucl. Instrum. Methods; 149: No. 1, . 735-737(1978). 

From 3. international conference on ion beam analysis; Wash- 
ington, D.C., USA (27 Jun - 1 Jul 1977). 

A scanning ion microprobe with a resolution of 15 nm or 
better appears to be quite possible on the basis of a field-evaporation 
(EHD) ion source the authors have developed and a high efficiency 
system for production and collection of negative secondary ions. 
The possibilities of still better systems for the analysis of the secon- 
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daries using either stopping-power or laser-induced-fluorescence 
methods of identification are discussed briefly. 


USE IN MEDICAL SUPPLY STERILIZATION 
REFER ALSO TO CITATION(S) 52882 


ISOTOPIC POWER SUPPLIES 


DESIGN AND FABRICATION 


52197 Microwatt thermoelectric generator. Barr, H.N. (to Nu- 
clear Battery Corp.). US Patent 4,073,665. 14 Feb 1978. Filed date 20 
Oct 1976. 4p. 

A microwatt thermoelectric generator suitable for implanting 
in the body is described. The disclosed generator utilizes a nuclear 
energy source. Provision is made for temporary electrical connec- 
tion to the generator for testing purposes, and for ensuring that the 
heat generated by the nuclear source does not bypass the pile. Also 
disclosed is a getter which is resistant to shrinkage during sintering, 
and a foil configuration for controlling the radiation of heat from the 
nuclear source to the hot plate of the pile. 4 claims, 4 figures. 


HYDROGEN 


PRODUCTION 
REFER ALSO TO CITATION(S) 53232 


52198 Process for forming hydrogen and other fuels utilizing 
magma. Galt, J.K.; Gerlach, T.M.; Modreski, P.J.; Northrup, C.J.M. 
Jr. (to Dept. of Energy). US Patent 4,078,904. 14 Mar 1978. Filed 
date 28 Sep 1976. 10p. 

The disclosure relates to a method for extracting hydrogen 
from magma and water by injecting water from above the earth's 
surface into a pocket of magma and extracting hydrogen produced 
by the water-magma reaction from the vicinity of the magma. 


ELECTROLYSIS 


52199 (BNL—24420) Hydrogen production from high tempera- 
ture electrolysis and fusion reactor. Dang, V.D.; Steinberg, J.F.; 
Issacs, H.S.; Lazareth, O.; Powell, J.R.; Salzano, F.J. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1978. Contract EY-76-C-02- 
0016. 8p. (CONF-780801—14). Dep. NTIS, MF A0O1. 

rom 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

Portions of document are illegible. 

Production of hydrogen from high temperature electrolysis of 
steam coupled with a fusion reactor is studied. The process includes 
three major components: the fusion reactor, the high temperature 
electrolyzer and the power conversion cycle each of which is 
discussed in the paper. Detailed process design and analysis of the 
system is examined. A parametric study on the effect of process 
efficiency is presented. 


THERMOCHEMICAL PROCESSES 


52200 (BNL—24209) Hydrogen production using fusion energy 
and thermochemical cycles. Steinberg, M.; Dang, V.D. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Feb 1978. Contract EY-76-C- 
02-0016. 28p. (CONF-780807—2). Dep. NTIS, PC A03/MF AOI. 

From 2. world hydrogen energy conference; Zurich, Switzer- 
land (21 Aug 1978). 

Thermochemical cycles for the production of synthetic fuels 
would be especially suited for operation in conjunction with con- 
trolled thermonuclear fusion reactors because of the very high 
temperature energy which such reactors could supply. Furthermore, 
fusion energy when developed is considered to be an inexhaustable 
supply of energy. Several high-temperature two-step thermochemi- 
cal cycles for the production of hydrogen are examined. A thermo- 
dynamic analysis of the Fes0,—FeO, CrClh—CrChk, and UCL— 
UCls pairs reveals the feasibility of the process. A more detailed 
process analysis is given for the Fes0,—FeO system using steam as 
the heat transfer medium for decomposing the higher valent metal 
oxide for oxygen production, and hydrolysing the lower oxide for 
hydrogen production. The steam could be heated to high tempera- 
tures by refractory materials absorbing the 14-MeV neutrons in the 
blanket region of a fusion reactor. Process heat transfer and recovery 
could be accomplished by regenerative reactors. Proposed operating 
conditions, the energy balance and the efficiency of the water 
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decomposition process are presented. With a fusion blanket tempera- 
ture of 2500°K, thermal efficiencies for hydrogen production of 
74.4% may be obtained. 


52201 (GA-A—14972) Engineering and bench-scale studies of 
the sulfur-iodine cycle at General Atomic. de Graaf, J.D.; McCorkle, 
K.H.; Norman, J.H.; Sharp, R.; Webb, G.B.; Ohno, T. (Tennessee 
Univ., Knoxville (USA). Memorial Research Center and Hospital). 
Jun 1978. Contract EY-76-C-03-0167-063. 10p. (CONF-780801—17). 
Dep. NTIS, PC A02/MF AOl. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

The progress made on process engineering and bench-scale 
investigations of the General Atomic Company sulfur-iodine thermo- 
chemical water-splitting cycle is presented. A second generation 
process engineering flowsheet is under development. The results of 
this new flowsheeting effort not only represent a reiteration in the 

rocess engineering, but they also reflect the progress made in the 
aboratory; at the time of writing, approximately 60% of the flow- 
sheet is complete. It is expected that the thermal efficiency of the 
process will be 45% or higher. In 1977, bench-scale investigations of 
the sulfur-iodine cycle have been initiated with the objective of 
verifying the practical chemical feasibility of the cycle. One of the 
three subunits, which performs the main solution reaction, has been 
built and the first experimental run has been performed. The other 
subunits are planned to be ready for testing by 1979, and operation of 
the integrated unit is expected late in 1979. 


52202 (LA-UR—78-847) Decomposition of hydrogen bromide 
using iron bromide and magnetite. Mason, C.F.V. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 
19p. (CONF-780807—4). Dep. NTIS, PC A02/MF AO1. 

From 2. world hydrogen energy conference; Zurich, Switzer- 
land (21 Aug 1978). 

A means of thermochemically decomposing hydrogen bro- 
mide has been investigated experimentally using the reaction be- 
tween magnetite and HBr as the bromine producing step. A high 
yield of Bre was formed in a short time (90% in 0.5 h). For the 
hydrogen producing step, the direct hydrolysis of ferrous bromide 
was confirmed as having an unfavorable equilibrium (3.61 x 10~° at 
849°K). However, introduction of magnesium oxide into an aqueous 
solution of FeBr2 and subsequent heating of the insoluble product 


- Hz and Fe3Q, in good yields. Further, Br2 could be regenerated 
trom this FesO, by treatment with HBr. All the reactions were 
demonstrated to be fast, going to about 85% completion. The main 
drawback is the heat required to dry and dehydrate magnesium 
bromide in order to reform MgO by hydrolysis. These reactions are 
discussed within the framework of a thermochemical cycle. 


52203 (TID—28438) Mathematical models for gas—solid reac- 
tions. Wong, K.Y. (Florida Univ., Gainesville (USA)). 1976. Con- 
tract EY-76-S-05-4945. 99p. Dep. NTIS, PC A05/MF AOI1. 

Thesis. 

Several gas-solid reactions are found in thermochemical hy- 
drogen cycles. A thorough understanding of the kinetics of such 
reactions is thus desired in order to apply such cycles for hydrogen 
production. Six basic mathematical models are chosen for study from 
the various ones formulated by other investigators. Approximations 
have been made for all these models such that they are mathemat- 
ically analytical. Their applicability under various conditions is 
evaluated. Mathematical expressions of conversion-time, effective- 
ness factor, concentration profiles for each model are summarized. 
The various methods for determination of physical properties of the 
solid ~ reviewed. A general method of experimental investigation 
is Outlined. 


STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 52630, 52637 


STORAGE 


CHEMISORPTION 


52204 Use of FeTi hydride for the manufacture and storage of 
suprapure hydrogen. Klatt, K.; Pietz, S.; Wenzl, H. (Inst fuer Fest- 
koeperforsch, Juelich, Ger). Z. Metallkd.; 69: No. 3, 170-173(Mar 
1978). (In German). 

By selective solution of hydrogen in FeTi crystals, hydrogen 
gas of technical purity 99.9950 can be converted into suprapure 
hydrogen 99.9999950. In addition, the FeTi crystals provide a stor- 
age medium of low-volume and weight. Steel containers filled with 
FeTi powder have been developed for safe laboratory supply with 
suprapure hydrogen. They can replace the conventional expensive 
and complicated palladium diffusion cells. 5 refs. 


OTHER SYNTHETIC AND NATURAL FUELS 


CRYOGENIC 
REFER ALSO TO CITATION(S) 53076 


52205 PPO foam: liquid hydrogen insulation. Yates, G.B. (Gen- 
eral Dynamics, San Diego, CA). Adv. Cryog. Eng.; 20: 327-337(1975). 

From 4. joint AIChE-CSChE meeting; Vancouver, British 
Columbia, Canada (9 Sep 1973). 

Polyphenylene oxide foam has been demonstrated to be a 
reliable and reusable internal insulation for liquid hydrogen. It is the 
only flightweight launch vehicle insulation and tankage system that 
has successfully withstood one hundred simulated flight cycles, 
including tanking/detanking, heating, and pressurization. Its primary 
limitation will result from the thermal conductivity, which is neces- 
sarily equal to or greater than the conductivity of the gaseous 
hydrogen in the foam cells. 


TRANSPORT 


REFER ALSO TO CITATION(S) 53079 


MARKETING AND ECONOMICS 


52206 (BNL—24365) Hydrogen energy: economic issues. Goet- 
tle, R.J. IV; Tessmer, R.G. Jr. (Brookhaven National Lab., Upton, 
N.Y. (USA)). May 1978. Contract EY-76-C-02-0016. 12p. (CONF- 
780660—1). Dep. NTIS, PC A02/MF A011. 

From Workshop on the societal aspects of hydrogen energy 
system; Reston, VA, USA (4 Jun 1978). 

The paper begins with an overview of the economy-wide 
adjustment to the large-scale introduction of a new energy supply 
technology as a possible response to developments in the energy 
sector. This introduction is assumed to be noncompetitive in the 
sense that it does not naturally evolve as a “least-cost” response to 
these developments and that it represents a single technological 
option selected from a list of many competing alternatives. Next, a 
brief description of the comprehensive framework required to ana- 
lyze these energy-economy interactions is presented. Concluding the 
paper is a partial, “first-order,” assessment of the comparative eco- 
nomic implications of moving from scenario A to scenario B by the 
year 2000. 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 53076 


OTHER SYNTHETIC AND NATURAL 
FUELS 


HYDROCARBON FUELS 


REFER ALSO TO CITATION(S) 52326, 53201 


PROPERTIES 
REFER ALSO TO CITATION(S) 52053 


52207 Catalytic combustion of methane in commercial panels. 
Sicardi, S.; Gianetto, A. (Politec di Torino, Italy). Riv. Combust.; 31: 
No. 10, 321-335(Oct 1977). 

Tests have been carried ovt on the influence of the most 
important physical, chemical and operating parameters on the com- 
bustion efficiency of methane in commercial catalytic panels. For the 
interpretation of the data a model was proposed where the local and 
mean yield of the panel can be determined from the values of the 
concentrations of reagents and products in the gas stream ascending 
in front of the catalytic surface. A gas sampling technique based on 
this model was introduced. The values obtained were found to be in 
good agreement with those of other measuring methods proposed in 
the literature. The tests on the commercial panels were carried out 
under various conditions of air feeding: combustion in the presence 
of secondary air (both in natural and force convective motion) and 
combustion with primary air. A comparison of the combustion yields 
obtained with the same panels burning propane and butane instead of 
methane was also made. 3 refs. 
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PREPARATION 


CHEMICAL SYNTHESIS 


52208 Studies of the methanation catalysts ThNi; and ZrNi; by 
Auger and characteristic energy loss spectra. Moldovan, A.G.; Elat- 
tar, A.; Wallace, W.E. (Univ. of Pittsburgh). J. Solid State Chem.; 25: 
No. 1, 23-29(May 1978). 

ThNis and ZrNis (fresh, used, and H2S poisoned) have been 
examined by Auger spectroscopy (AES) and Characteristic Energy 
Loss Spectroscopy (CELS) to elucidate the strikingly different be- 
havior of these materials as methanation catalysts. With use ZrNis is 
transformed into Ni supported on ZrO2 and ThNis into Ni supported 
on ThO:2. AES indicates that the Ni on ZrOz is heavily overlaid with 
graphite. This does not occur with Ni and ThOs, accounting for the 
exceptional activity of this catalyst compared to Ni on ZrO. Plas- 
mon excitation energy determined from CELS are consistent with 
this picture. The large amount of surface Ni for the transformed 
ThNis catalyst accounts for its high resistance to H2S poisoning 
compared to that of ZrNis. A strong CELS peak is observed at 6.5 
eV in ZrNis and ThNis as well as in elemental Ni, suggesting a very 
similar band structure for these materials. In this respect Ni and the 
Ni intermetallics are similar to Co and Co intermetallics as deduced 
from photoemission studies and recent APW band calculations. 


52209 Active homogeneous catalysts for the water gas shift reac- 
tion derived from the simple mononuclear carbonyls of iron, chromium, 
molybdenum, and tungsten. King, R.B.; Frazier, C.C.; Hanes, R.M.; 
King, A.D. Jr. (Univ. of Georgia, Athens). J. Am. Chem. Soc.; 100: 
No. 9, 2925-2927(26 Apr 1978). 

This paper describes the homogeneous catalysis of the water 
gas shift reaction (CO + H2O reversible CO2 +Hb2) using basic 
solutions of the mononuclear metal carbonyls Fe(CO); and 
M(CO)6(M = Cr, Mo and W). 


52210 Production of substitute natural gas by oil gasification. 
Stroud, H.J.F. (Br Gas Corp, Midland Res Stn, Solihull, Engl). J. 
Inst. Fuel; 51: No. 406, 31-37(Mar 1978). 

The author describes the use of the whole range of petroleum 
fractions for the manufacture of substitute natural gas (SNG). The 
principal process steps are catalytic steam gasification and hydrocon- 
version, and non-catalytic hydrogenation and steam-oxygen gasifica- 
tion. The integration of these steps into complete processes is pre- 
sented in terms of the types of oil that each process can best accept. 
The presentation shows that oil gasification is thermally a very 
efficient means of providing a fuel that is very acceptable, not only 
to the consumer, but also environmentally. The ability to handle 
heavy oil fractions derived from high-sulphur crude oils without 
incurring high costs and in ways that allow efficient removal of the 
sulphur compounds without yielding undesirable by-products is dis- 
cussed. 5 refs. 


§2211 M-gas process for production of fuel gas from heavy oil. 
Funaki, M.; Ueda, M. (Mitsui Kozan Coking Ind Co, Jpn). J. Inst. 
Fuel; 51: No. 406, 38-44(Mar 1978). 

A new steam gasification process, the M-Gas process, uses a 
two-vessel fluidized bed system. This can handle a wide range of 
petroleum hydrocarbons down to vacuum residual oil continuously 
without an oxygen plant and produces useful pollution-free gases 
such as fuel gas. An alkaline earth metal catalyst was developed for 
the process. The authors describe the steps taken in developing the 
process. The preliminary cost estimate for production of 2 million 
m$sup 3$/day of fuel gas based on vacuum residual oil suggests that 
the process is economically feasible. 


52212 Slurry phase methanation process. Alpert, S.B.; Sherwin, 
M.B.; Cochran, N.P. (to Secretary of State). US Patent 3,989,734. 2 
Nov 1976. vp. 

In a new slurry-phase methanation process that permits a 
simplified reactor design, methanation takes place in an upwardly 
moving fluidizing medium which fluidizes the active small-sized 
catalyst and acts as a heat-carrier fly wheel that takes up the heat of 
hydrogenation of carbon monoxide by direct contact. The fluidizing 
medium is a chemically stable liquid selected from the group consist- 
ing of desulfurized gas oils and paraffins of boiling point from 400 to 
1000°F. The flow rate is maintained upward through the reaction 
zone to expand the volume of the bed of nickel catalyst particles by 
moe 5% at a temperature of 500 to 800°F. Particle size is 0.006 to 
0.375 in. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 52198 
52213 (PB—275569) Pyrolytic conversion of agricultural and 


forestry wastes to alternate energy sources in Indonesia; a feasibility 
study. Tatom, J.W.; Harahap, F.; Chiang, T.I.; Apandi, R.M.; Wirjo- 
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sumarto, H. (Bandung Inst. of Tech. (Indonesia); Georgia Inst. of 
Tech., Atlanta (USA). Economic Development Lab.). Feb 1977. 
Contract AID/ASIA-C-1203. 54p. 

The study was conducted in Indonesia in a joint effort by 
personnel from the Engineering Experiment Station at the Georgia 
Institute of Technology and the Development Technology Center at 
the Institute of Technology Bandung. The principal circumstance 
that led to the study is the severe firewood cutting of the forests, 
especially in Java, which has resulted in damage to soil, water, and 
mangrove resources, with the resulting need for an alternate source 
of fuel for cooking. The study involved (1) an investigation of the 
production of agricultural and forestry wastes in Indonesia; (2) an 
evaluation of the market for the char, oil, and gas which are 
products of the pyrolytic conversion process; (3) the development of 
a preliminary pyrolytic conversion system design; and (4) an ap- 
proximate economic evaluation of the system. The primary results of 
the waste survey indicate that at least 17 million tons of wastes are 
produced in Indonesia each year, with rice hulls comprising a third 
of the total and sawmill, coconut, logging, rubber, oil palm wastes 
and bagasse comprising the remainder. From the available wastes it 
is estimated that about 1.5 million tons of charcoal and .9 million 
tons of pyrolytic oils could be produced. 


ALCOHOL FUELS 


REFER ALSO TO CITATION(S) 52982, 53075 


PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 52923 


52214 Production of synthetic methanol from air and water using 
controlled thermonuclear reactor power. I. Technology and energy 
requirement. Steinberg, M.; Dang, V. (Brookhaven Natl Lab, Upton, 
NY). Energy Convers.; 17: No. 2-3, 97-112(1977). 

Methanol synthesis from carbon dioxide, water and nuclear 
fusion energy is extensively investigated. The entire system is ana- 
lyzed from the point of view of process design of various processes. 
The main potential advantage of a fusion reactor (CTR) for this 
purpose is that it provides a large source of low cost, environmental- 
ly acceptable electric power based on an abundant fuel source. 
Carbon dioxide is obtained by extraction from the atmosphere or 
from sea water. Hydrogen is obtained by electrolysis of water. 
Methanol is synthesized by the catalytic reaction of carbon dioxide 
and hydrogen. The water electrolysis and methanol synthesis units 
are considered to be technically and commercially available. The 
benefit of using air or sea water as a source of carbon dioxide is to 
provide an essentially unlimited renewable and environmentally 
acceptable source of hydrocarbon fuel. Extraction of carbon dioxide 
from the atmosphere also allows a high degree of freedom in plant 
siting. The significant contribution of the present study is the evalua- 
tion of various methods of separation of carbon dioxide from air of 
sea water. Eight different methods of extraction of carbon dioxide 
from air are analyzed: (1) absorption and stripping of air by water at 
atmospheric pressure, (2) absorption and stripping of air by water at 
atmospheric pressure with a cooling tower as part of the absorption 
unit, (3) absorption and stripping of air by water at higher pressure, 
20 atm, (4) absorption and stripping of air by methanol at 20 atm and 
-80$degree$f, (5) removal of water vapor by adsorption on molecu- 
lar sieves and subsequent extraction of carbon dioxide by refrigera- 
tion, (6) removal of water vapor by compression refrigeration and 
subsequent extraction of carbon dioxide by refrigeration, (7) absorp- 
tion and stripping of air by a dilute aqueous potassium carbonate 
solution, and (8) removal of water vapor by adsorption on molecular 
sieve. 


SOLID WASTE FUELS 
REFER ALSO TO CITATION(S) 53051 


52215 Physical and fuel properties of groundnut shell. Quadri, 
S.A.; Maheshwari, R.C.; Ojha, T.P. (Marathwada Agric Univ, Ma- 
harashtra, India). J. Inst. Eng. (India), Mech. Eng. Div.; 59: 229- 
231(Mar 1978). 

Groundnut (U.S.: peanut) in terms of weight, is the world’s 
third most important oil-seed crop ranking after soybean and cotton 
seed. India has the largest area under groundnut cultivation in the 
world. One-third by weight of groundnut pod consist of shell and 
therefore makes up a large by-product. India produces over six 
million tonnes of groundnut which in turn yields 1.8 million tonnes 
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of shells every year. Considering the world’s groundnut production 
of 17.02 million tonnes, the resultant shell production amounts to 5.7 
million tonnes. Commercial utilization or useful consumption of this 
enormous amount of raw material can have a favorable impact on 
the economy of modern processing industries of the country. The 
status of groundnut shells can be changed from a disposal nuisance 
to that of a useful byproduct by reducing its bulk through confined 
burning to convert it into energy form. This study was undertaken to 
establish the characteristic of groundnut shell as a source of heat 
energy. The shells were found to have a heating value approximately 
two-thirds that of soft coal. In an appended discussion, the authors 
recommend utilization in a boiler near the dehusking point to avoid 
transportation costs, and state that the shells have shown high 
combustion efficiencies in cyclone furnaces. 5 refs. 


HYDRO ENERGY 


REFER ALSO TO CITATION(S) 52230, 52946 


PLANT DESIGN AND OPERATION 


52216 Automatic control mode of E.D.F. hydroelectric power 
plants. Blais, C. (Electr de Fr). Rev. Gen. Electr.; 86: No. 12, 919- 
928(Dec 1977). (In French). 

The principles adopted for automatic control of conventional 
hydroelectric power plants are described. Although the working 
principles of the different components participating in the operation 
of hydroelectric generating sets, and of power plants as a whole, are 
generally known, the particular simple control loops introduced at 
the French plants are pointed out. 


52217 Computer-aided operation of Rhone River power plants. 
Morand, J. (Cie Natl du Rhone, Fr). Rev. Gen. Electr.; 86: No. 12, 
934-939(Dec 1977). (In French). 

After recalling the main features characterizing all the devel- 
opment projects on the Rhone, the possible operating conditions are 
considered. The problem of the possible automatic control of their 
systems is considered. The operating difficulties as well as the 
conditions for selecting automatic control systems in terms of local 
data are discussed. After describing the hierarchy and reliability of 
automatic controls, the different reflex functions as well as the 
arrangement of safety devices are considered. 


52218 Hydrostatic testing of penstock sections on Beas-Sutlej 
Link Project. Khanna, N.L.; Gupta, S.L. (Beas Sutlej Link Proj, 
Sundernagar). Jrrig. Power; 34: No. 3, 317-327(Jul 1977). 

Essential features of a hydrostatic testing equipment are out- 
lined. Methods adopted for hydrostatic testing of penstock sections 
and hydrostatic testing of straight penstock cylinders are described. 


52219 Beas Dam: salient design features. Bhalla, B.S.; Gupta, 
S.P. (Beas Des Organ, Nangal Township, Punjab). Jrrig. Power; 34: 
No. 3, 345-353(Jul 1977). 

Beas Dam at Pong, located in the Himalayan foot-hills on the 
River Beas, is 132.6 m high from the deepest foundation level. The 
length of the dam at the crest level is about 1,950 m, with top width 
13.7 m and the overall base width at deepest river bed level (exclud- 
ing toe weights) is about 610 m. About 35 million cu m of fill has 
been used in the construction of the embankment. The general 
layout of the dam and appurtenant works is shown. 


52220 Beas project unit II: design of penstock and bifurcation. 
Datta, O.; Nayar, Y.P. (Beas Des Organ, Nangal Township, Punjab). 
Irrig. Power; 34: No. 3, 379-387(Jul 1977). 

After the three tunnels (designated as P1, P2 and P3) have 
served the purpose of River Beas diversion, steel lined penstocks of 
7280 mm inner diameter are provided in each tunnel, which are 
encased in 915 mm thick concrete. The terminals of piezometer 
connections are installed in the expansion coupling chamber on 
penstock upstream face. The general layout of piezometer connec- 
tions with the penstocks is shown. 


52221 High head gates for Beas Dam at Pong. Joshi, H.G:; 
Singh, A. (Beas Des Organ, Nangal Township). /rrig. Power; 34: No. 
3, 355-369(Jul 1977). 

Features of spillway gates for penstock tunnels are discussed 
together with model testing and operation of outlet gates of Beas 
Dam, and rectification details of gates and groups. 3 refs. 


ECONOMICS AND MANAGEMENT 


REFER ALSO TO CITATION(S) 52222 


HYDRO ENERGY 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 53503, 53506 


52222 Allowing for environmental protection when optmizing the 
structure of electric power systems with hydroelectric power plants. 
Dolgov, P.P.; Shchavelev, D.S. (Leningrad Polytech Inst im. M.I. 
Kalinin, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 11, 99- 
102(Nov 1977). (In Russian). 

The problem of taking environmental protection into account 
when constructing hydroelectric, hydroelectric storage, and thermal 
power plants is considered. It is proposed to include the negative 
effects on the environment as losses, and the positive effects as gains 
into the target function when optimizing the structure of electric 
power systems. Computational relations are presented. 


POWER CONVERSION SYSTEMS 


52223 Analysis of disks of arbitrary profile. Malinin, N.N.; Push- 
karev, V.K. (Moscow Higher Tech Sch im. N.E. Bauman, USSR). 
Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 11, 129-133(1977). (In 
Russian). 

The state of stress of a disk with an arbitrary profile of 
meridional section and radial blades, loaded with centrifugal forces 
and nonuniformly heated in the radial and axial directions, is consid- 
ered. The problem is solved in a two-dimensional formulation. The 
method of variable elasticity parameters is used to take account of 
plastic deformations. 


52224 Theoretical investigations of flutter of axial turbine rotors. 
Gorelov, D.N. (Inst Hydrodyn, Acad of Sci of the USSR). 
Energomashinostroenie; No. 12, 16-19(1977). (In Russian). 

One of the possible forms of flutter in the rotor-shaft-gener- 
ator system is investigated. It is due to the bending oscillations of the 
shaft in two mutually perpendicular planes at the same frequency. 


52225 Soviet hydraulic turbine engineering on the eve of the 60th 
anniversary of the October revolution. Shchegolev, G.S. (Leningrad 
Metall Works, USSR). Energomashinostroenie; No. 11, 6-7(1977). (In 
Russian). 

A brief review is given of the development of hydraulic 
turbine construction in the USSR during the Soviet period. Particu- 
lar attention is paid to the current hydraulic turbine construction for 
home needs and for export. 


52226 Development and investigation of cavitation resisting un- 
stable austenite steels. Bogachev, I.N.; Savalei, E.V.; Eismondt, T.D. 
(Ural Polytech Inst im. $.M. Kirov, USSR). Energomashinostroenie; 
No. 12, 28-31(1977). (In Russian). 

Phase transformations, mechanical properties, and cavitation 
resistance of unstable austenite steels with the following content of 
alloying elements (in %): Cr 0.2-0.3; Cr13; Ni3; Mn4-10, are consid- 
ered. Along with their high cavitation and corrosion resistance, the 
Cr-Mn-Ni steels show a good combination of strength and plastic 
properties, satisfactory machinability, and may be used as a cavita- 
tion resisting material. 


SOLAR ENERGY 


52227 (DOE/ET—0062) Solar energy. A status report. (Depart- 
ment of Energy, Washington, DC (USA)). Jun 1978. 59p. Dep. 
NTIS, PC A04/MF AOl1. 

An overview of the current status and potential of solar 
energy is presented. Various public, industrial, and government 
funded studies and developments are described. Included in appendi- 
ces are economics and market penetration potential and White 
House issues memorandum. (MHR) 


52228 (N—78-13554) Solar energy bibliography. Gargus, S. (Na- 
tional Aeronautics and Space Administration, Huntsville, AL 
(USA). George C. Marshall Space Flight Center). Jul 1977. 32p. 
(NASA-TM-X—73398). NTIS PC A03/MF AO1. 

Listings are provided of technical briefs, reports, and papers 
pertaining to research being performed in the field of solar energy. 


52229 (SAND—78-0879C) Solar energy system testing: some 
experiences with minicomputers. Shurtleff, W.W. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 8p. 
(CONF-780550—1). Dep. NTIS, PC A02/MF AOI. 

From Seminar on testing solar energy materials and systems; 
Washington, DC, USA (22 May 1978). 
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For the past few years, Sandia Laboratories has been in- 
volved with testing different components and systems associated 
with solar (and wind) energy studies. Sandia now has five minicom- 
puter based controllers which aid in data acquisition and control of 
such projects as the Solar Total Energy Project, Photovoltaic Test 
Project, Solar Collector Project, Solar Thermal Test Facility 
(Power Tower), and the Vertical Axis Wind Turbine. The experi- 
ences associated with these projects have given some insight into 
developing a “philosophy of application” of minicomputers or mi- 
croprocessors to this type of testing. In this paper, such ideas as 
versatility of hardware and software and “distributed” systems are 
explained with the purpose of outlining this philosophy. 


52230 Li on the sun: harnessing renewable energy for an 
equitable society. Boyle, G. (ed.). London; Marion Boyars Publishers 
Ltd. (1975). 127p. $4.95. 

The following chapters are included: energy and exploitation, 
domestic energy consumption, power from biomass, direct solar 
power, wind power, water power, integration of the various a 
sources, and renewable energy in a decentralized society. (MHR) 


RESOURCES AND AVAILABILITY 


52231 (PB—276130) Energy conservation via solar energy appli- 
cation to multi-family and commercial structures. Volume II. Solar 
energy atlas for New York State: Part II. Bailey, B.; Healey, J.; 
Stewart, R. (State Univ. of New York, Albany (USA). Atmospheric 
Sciences Research Center). 7 Sep 1977. 97p. (ASRC-SUNY-Pub— 
419). NTIS PC A0S5/MF AOl1. 

The ‘Part II’ supplement of the atlas updates and broadens in 
scope information included in the original atlas. Pyranometer data 
collected throughout New York State through 1975 are presented. 
Included are data organized by monthly, daily, and hourly means. 
Annual and monthly distribution maps for solar radiation are includ- 
ed for the 1970-1975 period. A climatological section provides 
monthly and annual distribution maps for several climatic param- 
eters. (Portions of this document are not fully legible) 


52232 (SAND—78-1096C) Generation of a typical meteorologi- 
cal year. Hall, I.J.; Prairie, R.R.; Anderson, H.E.; Boes, E.C. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04- 
0789. 3p. (CONF-780639—1). Dep. NTIS, PC A02/MF AO1. 

r 


‘om Analysis for solar heating and cooling; San Diego, CA, 
USA (27 Jun 1978). 

Because of the need for a common meteorological data base 
for use in solar energy systems studies, a group has undertaken the 
task of developing a method for generating a typical meteorological 
year (TMY). The developed method has then been used to generate 
a TMY for each of the 26 SOLMET Rehabilitation Stations that 
have hourly data. The meteorological measures used in the present 
study to select the TMY were: dry bulb temperature, dew point 
temperature, wind velocity, and solar radiations on a horizontal 
surface--standard year corrected. Most SOLMET Stations have data 
available over a 23-year period beginning in 1953 and extending 
through 1975. The process used to select a TMY for a given station 
involves selecting, by statistical methods, one typical meteorological 
— (TMM) for each of the twelve calendar months from the 23 

a and catenating the twelve months to form a TMY. Thus, 
the Y for each station consists of 12 months of actual meteoro- 
logical data selected from the long term data base from that station, 
23 years in most cases. A TMY at a given station could, for example, 
— of January 1955, February 1966, March 1962, December 


ECONOMICS 


REFER ALSO TO CITATION(S) 52273, 52274, 52287, 52980 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 52423, 52980 


52233 (HCP/M2528—1) Legal barriers to solar heating and 

cooling of buildings. (Environmental Law Inst., Washington, DC 

a Mar 1978. Contract EX-76-C-01-2528. ‘23ip. Dep. NTIS, 
A 

Portions of document are illegible. 

A study of the legal problems that may be encountered by 
commercial, industrial, and individual users of solar energy for 
heating and cooling is presented. The study consists primarily of a 
review of existing literature, and extensive lists of references are 
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included. Topics by section include (1) solar access and land use 
issues, (2) building codes, (3) home financing, (4) utilities, (5) manda- 
tory installation, (6) ERDA patent policy, 6) antitrust and fostering 
competition, (8) labor union resistance and conflicts, (9) property 
taxes, (10) mobile homes, and (11) tort liability, insurance, and 
warranties. (WHK) 


SOLAR ENERGY CONVERSION 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 52253 


52234 (DOE/ET—0019/1) Photovoltaic Program: program sum- 
mary. (Department of Energy, Washington, DC (USA). Div. of 
Solar Technology). Jan 1978. 215p. Dep. NTIS, PC A10/MF A011. 

The overall objective of the Photovoltaics Program is to 
ensure that photovoltaic conversion systems play a significant role in 
supplying energy to the nation by the year 2000, providing approxi- 
mately 50 gigawatts electric (GWe) of generating capacity. The 
time-phased program = and strategy are outlined, and the indi- 
vidual projects of the Photovoltaics Program during the Fiscal Year 
1977 are summarized. A list of contractors is given, and an appendix 
on unsolicited proposal requirements is included. (WHK) 


§2235 (DOE/JPL/954607—3) Development and testing of shin- 
gle-type solar cell modules. rly report y 3. Shepard, N.F. 
(General Electric Co., Philadelphia, Pa. (USA). S Div.). 5 Apr 
1978. Contract NAS-7-100-954607. 29p. Dep. 1S, PC A03/MF 
AOl. 

The fabrication and testing phase of the program to develop a 
shingle-type solar cell module is well underway. Six modules are 
currently being subjected to a qualification testing program which 
consists of both thermal cycling and humidity exposures followed by 
a mechanical integrity test to simulate wind loads. Fabrication of the 
remainder of the 50 deliverable modules is proceeding. 


52236 (DOE/JPL/954873—1) Phase 2 of the Array Automated 
Assembly Task for the Low Cost Silicon Solar Array Project. First 
quarterly report, October 1, 1977—December 31, 1977. Szedon, J.R.; 
Campbell, R.B.; Ghoshtagore, R.N.; Yoldas, B.E. (Westinghouse 
Electric Corp., Pittsburgh, Pa. (USA). Research and Development 
Center). 26 Apr 1978. Contract NAS-7-100-954873. 31p. Dep. NTIS, 
PC A03/MF AOl. 

A process sequence is pro and analyzed with regard to 
yield and cost of direct materials for fabrication. Cells of at least 
13% conversion efficiency and panels of 10% efficiency have been 
assumed. Material costs, excluding silicon, were estimated as low as 
$0.19/watt (1975). Use of the JPL Interim Price Estimation Guide- 
lines gives a projected contribution to selling price of $0.24/watt 
(1975) for the direct materials used in processing. If silicon is 
included, the contribution to selling — is $0.46/watt (1975). 
Development effort during this quarter been applied to junction 
information, anti-reflection coating and laser poh 2 Junction for- 
mation effort was in two areas: (1) establishing the process parameter 
ranges for the back surface diffusion from a boron-doped oxide and 
for the front junction diffusion using POCls and (2) determining if 
the purity of the POC; source material is critical to cell perform- 
ance. Anti-reflection coatings of TiO: have been prepared on cells 
formed in dendritic web silicon by spin-on application of a liquid 
metallo-organic precursor.Achievement of 12 to 13% conversion 
efficiency after single layer coating was common. Laser scribing to 
remove dendrites from the ribbon and to delineate cell areas has 
been demonstrated. The presence of photoresist, AR or metallic 
films on the ribbons does not significantly affect scribing. Laser 
scribing has been found to degrade cell performance, presumably by 
damaging the front collecting junction. Proper control of laser 
penetration during back-surface scribing is expected to solve this 
problem. 


52237 (DOE/JPL/954886—2) LSSA Large Area Silicon Sheet 
Task: continuous liquid feed Czochralski growth. Quarterly report No. 
2, January—March 1978. Torbet, W. (Siltec Corp., Menlo Park, CA 
(USA)). Mar 1978. Contract NAS-7-100-954886. 14p. Dep. NTIS, 
PC A02/MF AOl. 

The design and construction of a suitable furnace for the 
process development of Czochralski growth with continuous liquid 
replenishment of the growth crucible are described. A workable 
method of melt-level monitoring has been demonstrated using a 
reflected laser-beam. A method that may yield a satisfactory throttle 
valve for the molten silicon flow is being investigated. 


52238 (DOE/JPL/954888—2) Continuous Czochralski gro 

silicon sheet growth development of Large Area Silicon Sheet Ss of 
the Low-Cost Silicon Solar Array Project. Second quarterly progress 
report, January 1—March 31, 1978, (Kayex Corp., Rochester, N.Y. 
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(USA)). 1978. Contract NAS-7-100-954888. 28p. Dep. NTIS, PC 
A03/MF AOl. 
This project is directed toward the development of equipment 
id processes to produce single crystal solar silicon by a continuous 
Czochralski (CZ) method. “Continuous” is defined as the production 
of at least 100 kilograms of crystal from a single melt container. The 
approach to be taken is to suitably modify a Hamco CG2000 crystal 
grower to demonstrate that continuous CZ growth is feasible by the 
periodic replenishment of the melt container and the removal of 
grown crystals. The crystal growth facility is now complete with the 
exception of the poly weight/recharge system. Installation of this 
device on the grower will require disassembly of the facility to 
modify the growth chambers. In the meantime, hot filling experi- 
ments are being conducted by attaching poly rod material to the 
seed lift mechanism. The work has progressed to the point where a 
suitable means of melt replenishment has been demonstrated. A poly- 
crystalline rod of silicon can be lowered into the crucible and melted 
at rates of over 14 kg/hr. Using this method of hot filling, a 12” x 9” 
high crucible was charged with 25 kg of silicon and a zero disloca- 
tion, 22 kg crystal 11.4 cm diameter, 87 cm long, was grown. This 
demonstrates that five crystals grown from a 12 inch crucible can 
satisfy the continuous CZ criterion. A growth rate of 7.3 cm/hr was 
achieved corresponding to a continuous throughput of 1.1 kg/hr. An 
economic model using the SAMICS/IPEG guidelines has shown 
that the add-on cost of CZ crystal growth can meet the 1982 goals 
without any technical breakthroughs, but an add-on cost reduction 
of approximately 50% is necessary to meet the 1986 goal, assuming 
reasonable slicing yields. 


52239 (DOE/NASA/1022—78/38) Description and status of 
NASA-LeRC/DOE photovoltaic applications systems experiments. 
Ratajczak, A.F. (National Aeronautics and Space Administration, 
Cleveland, Ohio (USA). Lewis Research Center). 1978. Contract 
EX-76-A-29-1022. llp. (NASA-TM—78936; CONF-780619—17). 
Dep. NTIS, PC ‘A02/MF AOl. 

From IEEE photovoltaic specialists conference; Washington, 
DC, USA (5 Jun 1978). 

In its role of supporting the DOE Photovoltaic Program, the 
NASA-Lewis teas Center has designed, fabricated and installed 
16 geographically depersed photovoltaic systems. These systems are 
powering a refrigerator, highway warning sign, forest lookout 
towers, remote weather stations, a water chiller at a visitor center, 
and insect survey traps. Each of these systems is described in terms 


of load requirements, solar array and battery size, and instrumenta- 
tion and controls. Operational experience is described and present 
status is given for each system. The P/V power systems have proven 
to be highly reliable with almost no problems with modules and very 
few problems overall. 


52240 (DOE/NASA/1022—78/40) Impact of balance of system 
(BOS) costs on photovoltaic power systems. Hein, G.F.; Cusick, J.P.; 
Poley, W.A. (National Aeronautics and Space Administration, 
Cleveland, Ohio (USA). Lewis Research Center). 1978. Contract 
EX-76-A-29-1022. 8p. (NASA-TM—78939; CONF-780619—18). 
Dep. NTIS, PC A02/MF AO1. 

From IEEE photovoltaic specialists conference; Washington, 
DC, USA (5 Jun 1978). 

The Department of Energy has developed a program to 
effect a large reduction in the price of photovoltaic modules, with 
significant progress already achieved toward the 1986 goal of 50 
cents/watt (1975 dollars). Remaining elements of a P/V power 
system (structure, battery storage, regulation, control, and wiring) 
are also significant cost items. The costs of these remaining elements 
are commonly referred to as Balance-of-System (BOS) costs. The 
BOS costs are less well defined and documented than module costs. 
The Lewis Research Center (LeRC) investigated the BOS costs 
associated with twelve photovoltaic experiments conducted by 
LeRC in 1976/77 and with two village power experiments that will 
be installed in 1978. The costs were divided into five categories and 
analyzed. A regression analysis was performed to determine correla- 
tions of BOS costs per peak watt, with power size for these photo- 
voltaic systems. The statistical relationship may be used for flat- 
plate, DC systems ranging from 100 to 4000 peak watts. A survey of 
suppliers was conducted for comparison with the predicted BOS 
cost relationship. 


§2241 (DST—1074-1) High efficiency thin-film GaAs solar cells. 
First interim report, March 1—August 30, 1977. Stirn, R.J. (Jet 
Propulsion Lab., Pasadena, CA (USA)). Dec 1977. Contract EG-77- 
A-29-1074. 68p. Dep. NTIS, PC A04/MF AO1. 

The objective is to demonstrate the feasibility of producing 
high-efficiency (15% or greater) thin-film GaAs solar cells with 
costs suitable for terrestrial solar electric power generation. The 
approach is that of growing GaAs by organio-metallic chemical 
vapor deposition on recrystallized germanium (Ge) films previously 
deposited on metal substrates and fabricating AMOS (Antireflecting 
Metal-Oxide-Semiconductor) solar cells on the GaAs. Previously it 
had been determined that a water vapor-grown native oxide (tem- 
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perature = 25°C) was the most useful native oxide for AMOS cells. 
A new chemical surface preparation prior to oxide growth led to 
more uniform oxides and reduced interface contamination, yielding 
lower reverse saturation current densities, a near-unity diode ideality 
factor, and better reproducibility. Substituting silver (Ag) for gold 
metallization showed no change in starting cell efficiency, but did 
greatly improve high temperature stability of the AMOS solar cell. 
A new study was completed on antireflection coatings on AMOS 
GaAs solar cells, taking into account the spectral response of the cell 
and nature of the solar spectra, and the results submitted for publica- 
tion. XPS (X-ray Photoelectron Spectroscopy) studies had found 
earlier that the more efficient native oxides had primarily As2O3 and 
GazOs with little GaAsO,. A new chemical step etching was devel- 
oped which can be used to profile the oxide in 5- to 7-A°® steps 
without modifying the oxide chemistry as does ion sputtering. A 
new Schottky barrier structure is described which can give cell 
efficiencies up to 16% without oxide interfacial layer effects and 20 
to 22% with a moderate interfacial layer effect. AMOS solar cells 
fabricated on sliced polycrystalline GaAs wafers with 100- to 500- 
pm grains using Sb2Os deposited oxides showed 14% cell efficiency 
compared to 16.2% in a region with few grains. 


§2242 (N—78-12526) High efficiency thin-film GaAs solar cells. 
Stirn, R.J. (Jet Propulsion Lab., Pasadena, CA (USA)). Sep 1977. 
Contracts NAS7-100;NSF AER-76-01823. 90p. (NASA-CR— 
155323; JPL-PUB—77-60). NTIS PC A05/MF AOl1. 

Several oxidation techniques are discussed which have been 
found to increase the open circuit (V sub oc) of metal-GaAs 
Schottky barrier solar cells. The oxide chemistry, attempts to meas- 
ure surface state parameters. The evolving characteristics of the 
solar cell as background contamination has been decreased, but not 
eliminated. Results of focused Nd/YAG laser beam recrystallization 
of Ge films evaporated onto tungsten, are described. Studies of 
AMOS solar cells fabricated on sliced polycrystalline GaAs wafers 
are reported. Also discussed are projected materials availability and 
costs for GaAs thin-film solar cells. 


52243 (N—78-12530) Optimization of solar cells for air mass 
zero operation and a study of solar cells at high temperatures, phase 3. 
Final report. Blakeslee, A.E.; Hovel, H.J.; Woodall, J.M. (IBM 
Watson Research Center, Yorktown Heights, N.Y. (USA)). 1977. 
Contract NAS1-12812. 41p. (NASA-CR—145268). NTIS PC A03/ 
MF AOl. 

The etch-back epitaxy process is described for producing 
thin, graded composition GaAlAs layers. The palladium-aluminum 
contact system is discussed along with its associated problems. 
Recent solar cell results under simulated air mass zero light and at 
elevated temperatures are reported and the growth of thin polycrys- 
talline GaAs films on foreign substrates is developed. 


52244 (N—78-13122) Solar electric propulsion thruster interac- 
tions with solar arrays. Contractor report, Jul 1976—Jul 1977. Parks, 
D.E.; Katz, I. (Systems, Science and Software, La Jolla, CA (USA)). 
Aug 1977. Contract NAS3-20119. 258p. (NASA-CR—135257; SSS- 
R—78-3420). NTIS PC A12/MF AOI1. 

The effect of interactions of spacecraft-generated and natural- 
ly occurring plasmas with high voltage solar array components on 
an advanced solar electric propulsion system proposed for he 
Halley’s Comet rendezvous mission was investigated. The s 
craft-generated plasma consists of mercury ions and neutr izing 
electrons resulting from the operation of ion thrusters (the charge- 
exchange plasma) and associated hollow cathode neutralizers. Quan- 
titative results are given for the parasitic currents and power coupled 
into solar arrays with voltage fi x ed as a function of position on the 
array. 


52245 (SAND—77-1908C) Graphical evaluation of solar cell 
parameters. Mitchell, K.W. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1978. Contract EY-76-C-04-0789. 11p. (CONF-780619—1). 
Dep. NTIS, PC A02/MF AO1. 

From IEEE photovoltaic specialists conference; Washington, 
DC, USA (5 Jun 1978). 

A simple graphical formulation and mathematical routine 
usable on most programmable calculators has been developed to 
relate a solar cells’ conversion efficiency to easily measured cell 
parameters. The solar conversion efficiency and cell fill factor have 
been derived in terms of cell light current, diode factor, temperature, 
and diode saturation current or open-circuit voltage. The effects of 
series resistance on fill factor and efficiency are also discussed. 


52246 (SAND—78-0848C) Sandia's photovoltaic test ex . 
Watkins, J.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. 
Contract EY-76-C-04-0789. 6p. (CONF-780550—3). Dep. NTIS, PC 
A02/MF AO. 

From Seminar on testing solar energy materials and systems; 
Washington, DC, USA (22 May 1978). 

The test facility is described briefly. Test experience with 
compound parabolic concentrators Opto-Technology “Sun-Trac” 
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Array, RCA concentrator arrays, and Sandia Fresnel Concentrating 
array is reviewed. Present testing and future plans are described. 


(MHR) 


i (SAND—78-0875C) Reliability concerns and life test pro- 
for concentrator solar cells. McLevige, M.V. (Sandia Labs., 

Abuguerque N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 8p. 

(CONF-780548—1). Dep. NTIS, PC A02/MF AO1. 

From Workshop on stability of thin film solar cells and 
materials; Gaithersburg, MD, USA (1 May 1978). 

The factors expected to be of concern in concentrator solar 
cell reliability are outlined, and several types of life test procedures 
are described. Some preliminary results of recent life testing on Si 
and AlGaAs/GaAs concentrator solar cells are also discussed. 
(MHR) 


52248 (SAND—78-0947C) Status of the photovoltaic concentra- 
tor applications experiments. Burgess, E.L. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 6p. (CONF- 
780619—3). Dep. NTIS, PC A02/MF AOl1. 

From IEEE photovoltaic specialists conference; Washington, 
DC, USA (5 Jun 1978). 

A three-phased plan was initiated which will result in the 
design, installation, and operation of a number of different concen- 
trating photovoltaic experiments. The systems, which will range in 
size from 20 to 500 kW peak electrical output, will be installed in a 
variety of onsite applications and operated for a period of 1 to 2 
years to obtain both technical performance data and data related to 
nontechnical issues. Seventeen projects entered into Phase I. The 
systems and applications selected for Phase I are described and 
summary cost estimates for system fabrication are provided. 


52249 (SAND—78-7021) Design of low-cost structures for pho- 
tovoltaic arrays. Task I technical report. Survey of array structural 
characteristics. (Bechtel Corp., San Francisco, CA (USA)). Feb 
1978. Contract EY-76-C-04-0789. 60p. Dep. NTIS, PC A04/MF 
AOl. 

In developing design concepts for low cost photovoltaic 
arrays One must consider structural details and functions, manufac- 
turing capability, installation methods, and the maintenance of oper- 
ating systems. So much is involved in establishing feasible support 
concepts that it is important to determine the evolution of existing 
solar array support designs as presently installed or conceptualized 
by manufacturers. This approach provides a good foundation for 
developing new concepts by identifying weak areas in the present 
technology as well as establishing the levels of technical capability in 
the industry. The intent of the Task I activities is to establish a data 
base for solar collector systems using existing sources of information. 
This data base has the potential for providing guidance in the 
development of design concepts for large scale photovoltaic system 
support structures. Several methods were used to achieve the Task I 
objectives. Technical literature was surveyed, and solar industry 
manufacturers were surveyed by mail and telephone to acquire basic 
data about their products. Companies that make either thermal or 
photovoltaic collectors were included in the survey listings and 
company names continue to be added. The non-solar industry was 
contacted as well because of the potential for including their knowl- 
edge and experience. Results of the surveys and visits are discussed. 


52250 (UCRL—81199) Photovoltaic properties of reactively 
sputtered Cu/sub x/S—CdS heterojunctions. Armantrout, G.A.; Yee, 
J.H.; Fischer-Colbrie, E.; Leong, J.; Miller, D.E.; Hsieh, E.J.; Vinde- 
lov, K.E.; Brown, T.G. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 2 Jun 1978. Contract W-7405- ENG-48. 12p. 
(CONF-780619—11). Dep. NTIS, PC A02/MF AO1. 

From IEEE photovoltaic specialists conference; Washington, 
DC, USA (5 Jun 1978). 

The use of sputtering techniques as an attractive means of 
fabricating low-cost thin film solar cells has been studied for the Cu/ 
sub x/S-CdS heterojunction system. Control of the Cu/sub x/S 
stoichiometry is done using variable partial pressures of HeS in a 
reactive sputtering mode with excellent results. Measured optical 
absorption spectra, film resistivity, and x-ray diffraction analysis 
verify the consistent formation of chalcocite. TEM electron diffrac- 
tion studies indicate epitaxial formation of the reactively sputtered 
Cu/sub x/S on CdS consistent with a measured interface recombina- 
tion velocity, S/sub I/, of 2 x 10° cm/sec. Cell forward and reverse 
I-V characteristics are also dominated by tunneling processes, as has 
been observed for wet-dip Cu/sub x/S-CdS heterojunctions. Meas- 
ured minority carrier diffusion lengths, L/sub e/, of equal to or 
greater than 1000 A in the Cu/sub x/S, coupled with significant red 
response of heterojunction cells, verify the suitability of reactively 
sputtered Cu/sub x/S for efficient cell fabrication. Cell efficiencies 
of 4% have been obtained and are limited at present by technologi- 
cal factors including cell shorting and surface roughness problems. 
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52251 Method of manufacture of solar cell panel. Walker, J.S.; 
Kittler, W.C. (to Sierracin Corp.). US Patent 4,067,764. 10 Jan 1978. 
Filed date 15 Mar 1977. 4p. 

There is described a solar cell panel consisting of an outer 
rigid transparent faceply of glass or plastic material to which are 
applied at least two layers of plastic such as polyvinyl butyral 
between which are positioned a plurality of solar cell wafers. A thin 
flexible film of polyethylene terephthalate forms the other outer 
surface of the panel. The panel is manufactured by laminating the 
materials together and allowing the margins of the plastic film to 
extend beyond the polyvinyl butyral layers so that the film can be 
brought into direct contact and sealed to a rigid base plate, forming a 
fully encapsulating structure. The assembled structure is then evacu- 
ated to withdraw air and to squeeze the layers together to promote 
adhesion. The evacuated laminated structure is then placed in an 
oven for applying heat and pressure to the laminated structure for 
permanent bonding. After cooling, excess film is trimmed from 
around the edges of the rigid face plate. 


52252 Tubular solar cell and method of making same. Weinstein, 
H.; Lee, R.H. (to Sensor Technology, Inc.). US Patent 4,052,782. 11 
Oct 1977. Filed date 26 Feb 1976. 10p. 

High efficiency, low cost solar energy conversation is facili- 
tated by using tubular photovoltaic solar cells situated at the focus of 
a line-generated paraboloidal reflector. Advantageously each solar 
cell comprises a pair of concentric glass tubes that are hermetically 
sealed at the ends. A photovoltaic junction is formed over the entire 
inside surface of one of the concentric tubes. For example, this may 
comprise an inner electrically conductive film, contiguous layers of 
CuzS and CdS forming a heterojunction, and an outer film of 
optically transparent but electrically conductive material. The con- 
ductivie films provide electrical connection to the junction via 
external contacts that are symmetrically disposed at the ends of the 
tubular cell. In other embodiments the photovoltaic junction is 
formed in a crystalline silicon layer that is grown in situ on one of 
the glass tubes. Techniques for promoting oriented semiconductor 
crystalline growth are disclosed. These include providing minute 
crystalline islands in a metal matrix to serve as growth centers, 
surface alignment using a wavy layer deposited at an acute angle 
onto the glass substrate, surface seeding and normalization growth 
atop a fluid-like thin film deposition substrate. 


THERMIONIC AND THERMOELECTRIC CONVERSION 
REFER ALSO TO CITATION(S) 52989 


BIOMASS PRODUCTION AND CONVERSION 
REFER ALSO TO CITATION(S) 52213, 52230 


PHOTOVOLTAIC POWER PLANTS 


52253 (DOE/NASA/1022—78/39) Design and fabrication of a 
photovoltaic power system for the Papago Indian village of Schuchuli 
(Gunsight), Arizona. Bifano, W.J.; Ratajczak, A.F.; Ice, W.J. (Na- 
tional Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center). 1978. Contract EY-76-A-29-1022. 
10p. (CONF-780619—12; NASA-TM—78948). Dep. NTIS, PC 
A02/MF AOl. 

From IEEE photovoltaic specialists conference; Washington, 
DC, USA (5 Jun 1978). 

In its role of supporting the DOE National Photovoltaic 
Program, the NASA-LeRC is designing and fabricating a stand- 
alone photovoltaic power system for installation in the Papago 
Indian village of Schuchuli, located approximately 120 miles west of 
Tucson, AZ. This village presently has no electrical power. The 
photovoltaic system is being designed to provide electricity for 
village water pumping and basic domestic needs as part of a cost- 
shared experiment involving LeRC, the U.S. Public Health Service 
and the Papago Tribe of Arizona. The system will consist of a 3.5 
kW (peak) photovoltaic array; controls, instrumentation, and storage 
batteries located in an electrical equipment building; and a 120 volt 
DC village distribution network. The photovoltaic system will 
power a 2 HP DC electric motor (replacing an existing diesel 
engine) for water pumping; 15 refrigeration units, a washing machine 
and a sewing machine in a domestic services building; and fluores- 
= lights in the feast house, church and each of the 15 homes in the 
village. 


52254 (N—78-12116) Solar power satellite: concept evaluation. 
activities report. volume 1: summary. volume 2: detailed report. Activi- 
ties report, July 1976—June 1977. (National Aeronautics and Space 
Administration, Houston, Tex. (USA). Lyndon B. Johnson Space 
Center). Jul 1977. 130p. (NASA-TM—74944; JSC—12973(Vol.1)). 
NTIS PC A07/MF AOI. 
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The Johnson Space Center Systems Definition effort from 
July 1976 to June 1977 presents comparative data of various designs 
of thermal engine and photovoltaic solar power satellite concepts. 
The major area of the Solar Power Satellite system examined 
includes solar cells, transportation, rectenna structure, and environ- 
mental issues. A summary of results of the 1977 studies are present- 
ed. 


52255 (N—78-13099) Solar power satellite: system definition 
study. Part 1, Volume 1. Executive summary. (Boeing Aerospace Co., 
Seattle, Wash. (USA). Space Div.). 28 Jun 1977. Contract NAS9- 
15196. 32p. (NASA-CR—151554; D—180-20689-1(Pt.1)(Vol.1)). 
NTIS PC A03/MF AOl. 

A study of the solar power satellite system, which represents 
a means of tapping baseload electric utility power from the sun on a 
large scale, is summarized. Study objectives, approach, and planning 
are presented along with an energy conversion evaluation. Basic 
requirements were considered in regard to space transportation, 
construction, and maintainability. 


52256 (N—78-13100) Solar power satellite. System definition 
study. Part 1, Volume 2. System requirements and energy conversion 
options. (Boeing Aerospace Co., Seattle, Wash. (USA). Space Div.). 
29 Jul 1977. Contract NAS9-15196. 344p. (NASA-CR—151555; D— 
180-20689-2(Pt.1)(Vol.1)). NTIS PC A05/MF AOl. 

Propulsion system requirements for point of departure and 
earth-to-orbit, or orbit-to-orbit transportation are discussed. The 
solar photovoltaic and thermal engine configurations are analyzed. 


52257 (N—78-13101) Solar power satellite. System definition 
study. Part 1, Volume 3: Construction, transportation and cost analy- 
ses. (Boeing Aerospace Co., Seattle, Wash. (USA). Space Div.). 8 
Aug 1977. Contract NAS9-15196. 278p. (NASA-CR—151556; D— 
180-20689-3(Pt.1)(Vol.3)). NTIS PC A1l3/MF AOI. 

Concepts developed for both LEO and GEO construction of 
photovoltaic and thermal engine satellites are analyzed. Topics dis- 
cussed include: satellite construction; crew scheduling; crew jobs 
and organizations; operator productivity rating; constructability 
rating; transportation systems for cargo launch, refueling operations, 
personnel transport, and orbit transfer; collision analysis, cost analy- 
sis, and radiation evironment and effects. 


52258 (N—78-13103) Solar power satellite. System definition 
study. Part 1, Volume 5: SPS transportation. Representative system 
descriptions. (Boeing Aerospace Co., Seattle, Wash. (USA). Space 
Div.). 28 Jul 1977. Contract NAS9-15196. 253p. (NASA-CR— 
151558; D—180-20689-5(Pt.1)(Vol.5)). NTIS PC Al2/MF AO1. 

Both LEO transportation (earth to low earth orbit) and GEO 
transportation (low earth orbit to geosynchronous orbit) segments 
were addressed. LEO options include both a 2 stage winged space 
freighter vehicle and a 2 stage ballistic recoverable vehicle. Both 
incorporate LO(2)/RP-1/LH(2) engines on the booster and standard 
SSME’s on the upper stage. The orbit transfer vehicle options 
included chemical for geosynchronous satellite assembly and self 
powered electric propulsion for low earth orbit satellite assembly. 
An exhaust products analysis was conducted for the earth to LEO 
vehicle since atmospheric pollution could be a concern. 


52259 (N—78-13106) Solar power satellite 50 kW VKS-7773 cw 
klystron evaluation. Final report, 15 Jan—15 May 1977. Larue, A.D. 
(Varian Associates, Palo Alto, CA (USA)). Aug 1977. Contract 
NAS9-15176. 62p. (NASA-CR—151577). NTIS PC A04/MF AOl. 

A test program for evaluating the electrical characteristics of 
a cw, 50 kW power output klystron at 2.45 GHz is described. The 
tube tested was an 8-cavity klystron, the VKS-7773 which had been 
in storage for seven years. Tests included preliminary testing of the 
tube, cold tests of microwave components, tests of the electromag- 
net, and first and second hot tests of the tube. During the second hot 
test, the tuner in the fifth cavity went down to air, preventing any 
further testing. Cause of failure is not known, and recommendations 
are to repair and modify the tube, then proceed with testing as 
before to meet program objectives. 


52260 (N—78-13553) Candidate locations for SPS rectifying an- 
tennas. Eberhardt, A.W. (National Aeronautics and Space Adminis- 
tration, Huntsville, AL (USA). George C. Marshall Space Flight 
ee Nov 1977. 92p. (NASA-TM—78146). NTIS PC A05/MF 
AOl. 

The feasibility of placing 120 Satellite Power System (SPS) 
rectifying antenna (rectenna) sites across the U.S. was studied. An 
initial attempt is made to put two land sites in each state using 
several land site selection criteria. When only 69 land sites are 
located, it is decided to put the remaining sites in the sea and sea site 
selection criteria are identified. An estimated projection of electrical 
demand distribution for the year 2000 is then used to determine the 
distribution of these sites along the Pacific, Atlantic, and Gulf 
Coasts. A methodology for distributing rectenna sites across the 
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country and for fine-tuning exact locations is developed, and recom- 
mendations on rectenna design and operations are made. 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 52254, 52259, 52441 


pay (DOE/ET—0018/1) Solar Thermal Power Systems Pro- 

gram: program summary. (Department of — Washington, DC 
(USA). Div. of Solar Technology). Jan 1978. 170p. Dep. NTIS, PC 
A08/MF AO1. 

The accomplishments, projects, and plans of the DOE Solar 
Thermal Power Systems Program during FY 1977 are summarized. 
The objectives of the program are accomplished through research, 
development, and demonstration in three program areas: (1) dis- 
persed power applications, (2) central power applications, and (3) 
advanced thermal technology. Efforts in the dispersed power appli- 
cations include (1) total energy systems, (2) small power systems, 
and (3) irrigation systems. The program elements and their funding 
are tabulated. Summary sheets are included for all the projects. 
(WHK) 


52262 (UCRL—81251) Shallow solar pond powered irrigation 
pumping: a feasibility study. Wood, R.L.; Platt, E.A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 9 Jun 1978. 
Contract W-7405-ENG-48. 6p. (CONF-780808—3). Dep. NTIS, MF 
AOl. 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Portions of document are illegible. 

An irrigation pumping system using an organic fluid Rankine 
cycle engine “fired” by shallow solar ponds (SSP) is studied. A 150 
kW system (125 kW deliverable for pumping) is specified. Compo- 
nent selection and sizing was done so as to maximize the amount of 
irrigation water pumped, from April 1 through October 31, per 
dollar invested. The performance and cost projections for a SSP 
irrigation pumping system at a nominal 150 kW capacity indicate 
that such a system is not competitive with diesel power or purc 
electrical power for irrigation purposes. However, it may still be less 
expensive per unit work output than the currently DOE funded 
irrigation pumping systems using relatively more costly concentrat- 
ing collectors. 


CENTRAL RECEIVER 
REFER ALSO TO CITATION(S) 52312, 52322 


52263 (SAN—1109-77-7) Solar Pilot Plant: Phase I. Final 
report, July 1, 1975—July 1, 1977. (Honeywell, Inc., Minneapolis, 
Minn. (USA). Energy Resources Center). 1 Feb 1978. Contract EY- 
76-C 03-1109. 92p. Dep. NTIS, PC A0S/MF AO1. 

Honeywell was given a 2-year contract by the Energy Re- 
search and Development Administration on 1 July 1975 to develop a 
preliminary design for a 10-MW(e) solar pilot plant of the central 
receiver type. The program culminated in mid-1977 with delivery of 
a pilot plant preliminary design, estimates for its cost, and perform- 
ance, and cost estimates for a 100-MW(e) plant, which will be 
detailed during the operation of and built as a follow-on to the pilot 
plant. The pilot plant preliminary design evolved through three 
iterations, which were verified and refined by analysis and experi- 
mentation. Subsystem research experiments (SREs) were conducted 
on the collector subsystem and the steam generator portion of the 
receiver subsystem. A lesser amount of testing was done on a latent- 
heat storage subsystem before a sensible-heat storage subsystem was 
incorporated at the direction of ERDA. All test results and analyses 
pointed to the feasibility of the pilot plant, and by extension to 
commercial-scale plants. On that basis and in light of the worsening 
energy situation, Honeywell recommended that Phase II of the 
program be undertaken as quickly as practical. 


52264 (SAND—78-1052C) 5MW Solar Thermal Test Facility. 
Holmes, J.T. (Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 
1978. Contract EY-76-C-04-0789. 14p. (CONF-780653—1). Dep. 
NTIS, PC A02/MF AO1. 

. From Solar energy symposium; Idaho Falls, ID, USA (22 Jun 
1978). 

The world’s largest high intensity solar experimental facility 
will be fully operational in 1978. The Solar Thermal Test Facility is 
capable of delivering 5 million watts of thermal power to experimen- 
tal equipment. The primary STTF testing programs will involve 
prototype components for central receiver solar electric power 
plants. The STIF also provides unique capabilities for other high 
solar flux and high temperature research and development work. 
Two hundred twenty-two mirror assemblies (called heliostats) are 
used to concentrate the sun’s energy to an experiment located on the 
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61 metre tall concrete tower. Operation at partial power of about 1.8 
MWi(t) was achieved in May of 1977. 


52265 (SAND—78-1177C) Solar Central Power Test Facility 
heliostat development. Arvizu, D.E. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 14 Jun 1978. Contract EY-76-C-04-0789. 35p. 
(CONF-780663—1). Dep. NTIS, PC A03/MF AO1. 

From SERI concentrator symposium; Denver, CO, USA (13 
Jun 1978). 

The SCPTF, Solar Central Power Test Facility, capable of 
supplying 5 MW(e) energy onto a target on the tower, uses an array 
of 222 heliostats in a north field configuration. The SCPTF heliostat 
is described and the performance data gathered to date is discussed. 
This data led to certain corrections in the computer code HELIOS. 
(MHR) 


TOTAL ENERGY AND HYBRID SYSTEMS 


52266 (SAND—78-0820C) Operating experience at the DOE/ 
Sandia Midtemperature Solar Systems Test Facility. Leonard, J.A. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76- 
C-04-0789. 6p. (CONF-780801—9). Dep. NTIS, MF A0O1. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

Portions of document are illegible. 

The Test Facility was constructed in support of the Dispersed 
Solar Power Systems Program. Its objective is to develop technol- 
ogy for applying solar energy onsite to electrical power generation 
and other higher temperature applications such as industrial process 
heat. The MSSTF is, at 32 kWe, the largest solar electric power 
plant in the U.S. and also represents the world’s first application of 
the solar total energy concept to an actual load, an 1100 m? office 
building. The MSSTF is described; performance testing of major 
components such as concentrating solar collectors, a thermal storage 
system, and an organic Rankine cycle turbine/generator is summa- 
rized; and practical system-level considerations based on operating 
experience are reviewed. 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 52357 


52267 (COO—4041-8) Overview of St. Croix Biofouling and 
Corrosion Project. Meier, D.L. (Carnegie-Mellon Univ., Pittsburgh, 
Pa. (USA). Dept. of Physics). 20 Oct 1977. Contract EY-76-S-02- 
4041. 10p. (CONF-771001—2). Dep. NTIS, PC A02/MF AO1. 

From Conference on ocean thermal energy conversion-bio- 
fouling and corrosion problems; Seattle, WA, USA (10 Oct 1977). 

The degradation of the rate of heat transfer through the inside 
surface of two simulated OTEC heat exchanger tubes was measured 
over a 10-week period. The experiment was conducted in Caribbean 
waters near the island of St. Croix. Flow of seawater was maintained 
continuously through the two aluminum (alloy 6061-T6) tubes at 
nominal velocities of 3 ft/sec and 6 ft/sec. The heat transfer coeffi- 
cient for each tube was measured on a weekly basis with a precision 
of approximately 0.5%, and concurrent measurements of the tem- 
perature and velocity of the seawater flowing inside the tubes were 
also made. By the end of the 10-week experiment, the fouling of the 
interior surface of the tube had given rise to a thermal resistance (R/ 
sub f/) of 0.00050 (hr ft? °F)/Btu for the 3 ft/sec case and 0.00030 
(hr ft? °F)/Btu for the 6 ft/sec case. One striking feature of the data 
is that there is a region over which the thermal resistance due to 
fouling increases at a constant rate. This constant rate of increase is 
found to be approximately the same for both velocities of flow. 


52268 (TID—27951) OTEC thermal resource report for Central 

Gulf of Mexico. (Ocean Data Systems, Inc., Monterey, CA (USA)). 

= ny Contract EG-77-C-01-4028. 1llp. Dep. NTIS, PC A06/ 
AOl. 

Most probable monthly temperature profiles from surface to 
1500-meter depths were developed for nineteen one-degree latitude- 
longitude squares in the Central Gulf of Mexico for Ocean Thermal 
Energy Conversion (OTEC) purposes. This part of the Gulf of 
Mexico is the site of a semi-permanent current system. The inflow is 
northward through the Yucatan channel. Then the water turns 
eastward at variable latitudes from 23N to 29N, and then exits 
through the straits between Key West and Cuba. The loop current is 
accompanied by warmer water in the center and cooler water 
outside the current. This temperature variability is reflected in the 
thermal resource. Also, the northern part of the region undergoes 
surface cooling in winter and spring. Consistent AT’s of 20°C are 
available throughout the year in some of the southern squares but in 
only 6 months in the northern part of the area. An inventory 
summary of the temperature observations available in the area is 
included as well as overall bathymetric information. The monthly 
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temperature data are provided in tabular form and as plots of AT 
versus depth for each latitude-longitude square. 


SOLAR RADIATION UTILIZATION 


SPACE HEATING AND COOLING 
REFER ALSO TO CITATION(S) 52233, 52321 


52269 (BNL—24325) Overview on absorption cooling technology 
in solar applications. Auh, P.C. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1978. Contract EY-76-C-02-0016. 6p. (CONF- 
780249—2). Dep. NTIS, PC A02/MF AOl. 

From 3. workshop on the use of solar energy for the cooling 
of buildings; San Francisco, CA, USA (15 Feb 1978). 

The following topics are reviewed briefly: chiller perform- 
ance, commercial availability, system performance, internal energy 
storage, water-cooling limitation, COP limitation, absorption heat 
pump, and DOE activities. (MHR) 


52270 (COO—2577-13) Solar evacuated tube collector: absorp- 
tion chiller systems simulation. Leflar, J.A.; Duff, W.S. (Colorado 
State Univ., Fort Collins (USA). Solar Energy Applications Lab.). 
Dec 1977. Contract EY-76-S-02-2577. 92p. Dep. NTIS, PC A0S/MF 
AOl. 

A residential air conditioning system incorporating an Arkla 
Solaire absorption chiller and Corning Glass Works evacuated tube 
collectors is simulated and the design parameters studied. Mathemat- 
ical models of the evacuated tube collector and Arkla absorption 
chiller based on experimental results of the components have been 
created and incorporated into a complete system simulation. The 
chiller model includes transient start-up effects and the evacuated 
tube collector model includes numerous optical effects. A standard 
Arkla chiller in a humid climate (Washington, D.C.) and an Arkla 
unit with a modified charge for dry climates (Fort Collins, Colora- 
do) are studied. Design parameters considered include the use of 
chilled water storage to reduce transient start-up effects of the 
absorption unit, the effects of removing heat from the solar system 
for preheating service hot water, the use of a tempering valve to 
prevent over-firing of the absorption unit in dry climates, and solar 
storage sizing considerations. The study results and conclusions are 
used to specify a cooling system design. 


52271 (COO—2577-14) Evaluation of high performance evacuat- 
ed tubular collectors in a residential heating and cooling system: 
Colorado State University Solar House I. Report for October 1, 
1976—September 30, 1977. Duff, W.S.; Conway, T.M.; Loef, 
G.O.G.; Meredith, D.B.; Pratt, R.B. (Colorado State Univ., Fort 
Collins (USA). Solar Energy Applications Lab.). Mar 1978. Contract 
EY-76-S-02-2577. 101p. Dep. NTIS, PC A06/MF AO1. 

CSU Solar House I is configured with a prototype Corning 
evacuated tubular collector and a new Arkla lithium bromide water 
chiller designed for solar operation. Data have been collected for 
this configuration since January 1977. Prior to that time and since 
mid-1974, Solar House I has operated with a flat-plate collector and 
a previous Arkla LiBr air conditioner modified to operate in the 
lower solar temperature ranges. Project objectives were to develop 
an operating and control system for the new configuration and to 
compare the performance of the new residential solar heating, cool- 
ing, and hot water system with performance of the previous system. 
Many problems were encountered in the evolution of the operating 
and control systems due to the different operating characteristics of 
evacuated tubular collectors, such as their rapid thermal response 
and the possibility of much higher temperatures as compared to a 
flat-plate collector. 


52272 {DOE/CS—0010) Solar heating and cooling. Research 
and development: project summaries. (Department of Energy, Wash- 
ington, D.C. (USA). Div. of Solar Applications Developments). 
May 1978. 291p. Dep. NTIS, PC A13/MF AO1. 

The Conservation and Solar Applications Solar Heating and 
Cooling Research and Development Program is described. The 
evolution of the R and D program is described and the present 
program is outlined. A series of project descriptions summarizes the 
research and development presently supported for further develop- 
ment of collectors, thermal energy storage and heat exchangers, heat 
pumps, solar cooling, controls, and systems. (MHR) 


52273 (HCP/M70065—01/1) Solar Heating and Cooling of 
Buildings (SHACOB) Commercialization Report. Part A. Options and 
strategies. Volume I. Executive summary, July 1977. (Midwest Re- 
search Inst., Kansas City, Mo. (USA)). May 1978. Contract EM-77- 
C-01-8727. 40p. Dep. NTIS, PC A03/MF AO1. 

Potential barriers to the commercialization of solar heating 
and cooling of buildings in the residential and cormmercial sectors 
are analyzed, and government incentives that could accelerate the 
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commercialization process are investigated. Solar hot water and 
space heating are emphasized. (MHR) 


52274 (HCP/M70066—01/2) Solar Heating and Cooling of 
Buildings (SHACOB) Commercialization Report. Part B. Analysis of 
market development. Volume II. Technical report, September 1977. 
(Little (Arthur D.), Inc., Cambridge, Mass. (USA)). May 1978. 88p. 
Dep. NTIS, PC A05/MF AOl1. 

The SHACOB Commercialization Model is designed to 
gauge the impacts of selected federal incentive programs to encour- 
age the development of solar energy equipment for hot water 
heating, space heating, and space cooling in residential and commer- 
cial buildings. The model is designed to run with 10 different 
categories o market/building types; for the 10 FEA regions, and for 
the 14-year period of 1977 to 1990. At the heart of the model is the 
cell penetration module, within which the market penetrations for 
solar energy devices are calculated for each particular year, market 
and building type and region. The origin of the major economic and 
technical data base elements used in the model are discussed, and 
trends of these elements are projected over the time frame of this 
study. The status of the solar industry is reviewed briefly. The 
results of the SHACOB Model analysis are discussed in the follow- 
ing areas: a comparison of the four major incentive scenarios, the 
sensitivity of the SHACOB Model to key data assumptions, the 
impact of single incentives (versus incentive packages), a compara- 
tive view of the National Energy Plan (NEP) projections versus the 
COMP/NEP approach, and finally, a brief investigation of possible 
phased incentive programs designed to avoid the disruptive effects 
resulting from the sudden termination of major incentives. (MHR) 


52275 (LA-UR—78-774) State of the art in passive solar heating 
and cooling. Balcomb, J.D. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1978. Contract W-7405-ENG-36. 9p. (CONF-780337—5). 
Dep. NTIS, PC A02/MF AOl1. 

From 2. national passive solar conference; Philadelphia, PA, 
USA (15 Mar 1978). 

Progress since the Albuquerque Passive Conference is dis- 
cussed in terms of the major design approaches in buildings actually 
being constructed. —_ and problem areas of each are de- 
scribed. Major areas where further work is needed are presented in 
detail. 


52276 (LA-UR—78-930) Initial operation and performance of a 
Rankine chiller and an absorption chiller in the National Security and 
Resources Study Center. Hedstrom, J.C.; Murray, H.S.; Balcomb, 
J.D. (Los Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract 
W-7405-ENG-36. 6p. (CONF-780249—3). Dep. NTIS, PC A02/MF 
AOl. 

From 3. workshop on the use of solar energy for the cooling 
of buildings; San Francisco, CA, USA (15 Feb 1978). 

A 60,000 ft? building heated and cooled with an 8,000 ft? 
array of flat plate collectors is described. The single-glazed collec- 
tors have a selective surface of black chrome. A paraffinic oil is used 
as the collector heat transfer fluid. In the cooling mode hot water is 
stored in a 5,000 gallon pressurized tank and chilled water is stored 
in a 10,000 gallon tank. Two water chillers are used; a conventional 
York lithium-bromide absorption unit derated to 85 tons with 185°F 
hot water, and the other a Rankine unit designed and fabricated by 
Barber-Nichols. The operation of the two chillers is compared. 


(MHR) 


52277 (LA-UR—78-1493) Verification methodology for the 
DOE-1 building energy analysis computer program. Diamond, S.C.; 
Hunn, B.D.; McDonald, T.E. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1978. Contract W-7405-ENG-36. 5p. (CONF-780639—3). 
Dep. NTIS, PC A02/MF A0O1. 

From Analysis for solar heating and cooling; San Diego, CA, 
USA (27 Jun 1978). 

The “verification” for the real-system simulations of DOE-1 
(formerly Cal-ERDA) will center on the task of determining the 
range of applicability (limitations) of the model and the desired 
accuracy within this range. Phase I is primarily an analytical verifi- 
cation test that includes a series of tests and crosschecks for exercis- 
ing the DOE-1 program as a computational unit rather than as 
separate algorithms. Phase II is a field verification test designed to 
examine the DOE-1! program on an individual algorithm basis. Tasks 
in the project are listed. (MHR) 


52278 (LA-UR—78-1494) Component-based simulator for solar 
systems. Roschke, M.A.; Hunn, B.D.; Diamond, S.C. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 
Sp. (CONF-780639—4). Dep. NTIS, PC A02/MF AO1. 

From Analysis for solar heating and cooling; San Diego, CA, 
USA (27 Jun 1978). 

The CBS program was designed as a module of DOE-1 
(formerly Cal-ERDA) building energy analysis program package. 
The CBS = features are described and compared with 
TRNSYS. Sample results and output listing are shown. (MHR) 
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52279 (LLL/M—083(Rev.1)) Plumbing engineers solar energy 
handbook, Southern California region. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1978. Contract W-7405-ENG- 
48. 320p. Dep. NTIS, PC A14/MF AO1. 

This handbook was prepared by the Technology Applications 
Group, LLL, for the Solar Workshop for the Plumbing and HVAC 
Engineer,” held at the Marina City Club, Marina del Rey, California 
on March 10 and 11, 1978. Discussed in order are solar components 
and systems (collectors, storage, service hot water systems, space 
heating with liquid and air systems, space cooling, heat pumps and 
controls); computer programs for system optimization; | solar 
and weather data; a description of buildings and plants in Southern 
California applying solar technology; current Federal and California 
solar legislation;standards, codes and performance testing informa- 
tion; a listing of manufacturers, distributors, and professional services 
available in the Southern California region; and information access. 
Finally, the last section provides solar design check lists for those 
engineers who wish to design their own systems. (WHK) 


52280 (N—78-12528) Building application of solar energy. study 
no. 4: scenarios for the utilization of solar energy in southern Califor- 
nia buildings, change 1. Davis, E.S.; French, R.L.; Hirshberg, A.S. 
(Jet Propulsion Lab., Pasadena, CA (USA)). Feb 1976. 72p. (NASA- 
CR—155326; JPL—5040-10). 

Plausible future market scenarios for solar heating and cool- 
ing systems into buildings in the area served by the Southern 
California Edison Company. A range of plausible estimates for the 
number of solar systems which might be installed and the electrical 
energy which might be displaced by energy from these systems are 
provided. The effect on peak electrical load was not explicitly 
calculated but preliminary conclusions concerning peak load can be 
inferred from the estimates presented. Two markets are investigated: 
the single family market and the large power commercial market. 


52281 (PB—275657) No heat, no rent: an urban solar and energy 
conservation manual. Final report. Christianson, M. (Energy Task 
Force, Inc., New York (USA)). May 1977. 101p. NTIS PC A06/MF 
AOl. 

This study is an introduction to conservation techniques 
suitable for a typical New York City tenement building. Methods of 
how to maintain, design, and install solar domestic hot water systems 
as well as an economic analysis of this system are given. A brief 
history of the New York Energy Task Force and illustrations of 
weatherproofing methods are detailed. 


52282 (PB—275695) Solar energy house in Linkoping. Ahlstrom, 
B.; Hedman, E.; Dattermark, B. (Swedish Council for Building 
Research, Stockholm). 1977. 50p. NTIS PC A03/MF AO1. 

A traditional detached house is discussed in which the solar 
energy system was capable of contributing 40 - 60% of the energy 
requirement for space heating and water heating. (Portions of this 
document are not fully legible) 


52283 (PB—276131) Energy conservation via solar energy appli- 
cation to multi-family and commercial structures. Volume III. An 
energy, engineering and economic analysis of heating and cooling 
systems for multi-family structures, Fleming, W.S.; Bender, T.; Ja- 
gusztyn, T.; Parkman, P.; Sweetser, D. (State Univ. of New York, 
Albany (USA). Atmospheric Sciences Research Center). 7 Sep 1977. 
107p. (ASRC-SUNY-Pub—420). NTIS PC A06/MF AO1. 

An energy analysis was made for a multi-family apartment 
model involving the heating, cooling, lumination and miscellaneous 
equipments energy consumption. The analysis compares various 
heating, ventilating and air conditioning (HVAC) systems with and 
without solar assistance to determine their merits on the basis of 
energy conservation and economic value. An electric resistance 
heating and electric air conditioning system were utilized as the basis 
for system comparison. The buildings orientation, U value and 
infiltration were also analyzed for consideration of architectural 
varibles. (Portions of this document are not fully legible) 


52284 (SAN—1083-77/1) Santa Clara, California, Community 
Center commercial solar demonstration design and construction report. 
(Lockheed Palo Alto Research Labs., CA (USA)). Sep 1977. Con- 
tract EY-76-C-03-1083. 406p. Dep. NTIS, PC A08/MF AO1. 

The Community Recreation Center is a 27,000 sq ft multiuse 
facility with a solar driven heating and cooling system. The system 
was 7085 sq. ft. of roof-mounted fixed-flat plate collectors. Cooling is 
achieved by two 25-ton lithium-bromide ARKLA absorption drillers 
and a single cooling tower. The underground storage consists of: one 
10,000 gallon insulated steel tank for hot water and one 50,000 gallon 
insulated steel tank for chilled water. The auxiliary energy source is 
natural gas. The system is sized to provide 80% of the annual total 
energy requirements. (MHR) 


52285 (SAN—1587-2) Candidate chemical systems for air cooled, 
solar powered, absorption air conditioner design. Part II. Solid absor- 
bents, high latent heat refrigerants. Biermann, W.J. (Carrier Corp., 
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Syracuse, N.Y. (USA). Energy Systems Div.). Apr 1978. Contract 
EG-77-C-03-1587. 81p. Dep. NTIS, PC AO5/MF AO1. 

Work done in attempting to qualify absorption refrigeration 
systems based on refrigerants with intermediate latent heats of 
vaporization is summarized. In practice, these comprise methanol, 
ammonia, and methylamine. A wide variety of organic substances, 
salts, and mixtures were evaluated in as systematic a manner as 

ible. Several systems of interest are described. The system, 
iClO;—LiBr—H.0, is a good back up system to our first choice of 
an antifreeze additive system, and thermodynamically promising but 
subject to some inconvenient materials limitations. The system, 
LiBr/ZnBr2—methanol, is thermodynamically promising but re- 
quires additional kinetic qualification. Chemical stability of the 
system, LiCNS—ammonia/methylamine with various other third 
components, does not appear to be adequate for a long-lived system. 


52286 (SOLAR/2003—77/13) Solar energy system description 
document: Scattergood School, Site ID 009, PON 2249. (International 
Business Machines Corp., Huntsville, AL (USA)). 28 Oct 1977. 
Contract EG-77-C-01-4049. 19p. Dep. NTIS, PC A02/MF AOl. 
The building is a single story school gymnasium with a utility 
storage and locker room addition located near West Branch, Iowa. 
The metal building contains 6,900 square feet in the main gymnasium 
portion and 1,066 square feet in the utility storage/locker room 
addition. The solar collector panels are mounted against the south 
wall of the gymnasium at a tilt of 50°. The solar heating system 
provides space heating for the gymnasium and preheating for the 
domestic hot water system serving the gymnasium. Air is used as the 
circulating heat transfer medium. The system is composed of flat- 
we collectors, rock storage tanks, auxiliary heaters, and an air 
andling unit. An air-to-water heat exchanger in the solar air path 
provides hot water preheating. A functional description of the 
system and the instrumentation is given. (MHR) 


52287 Economics of solar heating and cooling systems. Corcoran, 
W.L. (ERDA, Washington, DC). ASHRAE J.; 20: No. 4, 47-50(Apr 
1978). 

Solar energy conversion technologies have been demonstrat- 
ed but current use of the solar resource is hampered by a variety of 
economic and other barriers. The purpose of this paper is to outline 
the character of some of these barriers and indicate tle progress 
made in reducing them. 


52288 Solar heating system. Barber, E.M. Jr. (to Sunworks, 
Inc.). US Patent 4,034,738. 12 Jul 1977. Filed date 12 Feb 1976. 6p. 

A solar heating system of the liquid heat transfer collected 
type is described in which provision is made for circulating the heat 
exchange medium only. The collector temperature bears a predeter- 
mined relation to the storage medium. A heat exchange liquid 
dissipating means is provided to dissipate heat in the medium when 
the collector temperature exceeds a predetermined value. 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 52310 


52289 (JPL-PUBL—78-25) Solar energy for process heat: 
design/cost studies of four industrial retrofit applications. French, 
R.L.; Bartera, R.E. (Jet Propulsion Lab., Pasadena, CA (USA)). 1 
Apr 1978. 61p. Jet Propulsion Lab., Pasadena, CA. 

Five specific California plants with potentially attractive solar 
applications were identified in a process heat survey. These five 
plants were visited, process requirements evaluated, and conceptual 
solar system designs were generated. Preliminary layout drawings 
were made and installation cost estimates generated for four of the 
plants. From the refined designs, studies were conducted to deter- 
mine expected thermal and economic performance. A cost estimate 
for the fifth system was made by extrapolation. Four DOE (ERDA) 
sponsored solar energy system demonstration projects were also 
reviewed and compared to the design/cost cases included in this 
report. In four of the five cases investigated, retrofit installations 
— significant amounts of thermal energy were found to be 

ible. The fifth was rejected because of the condition of the 
building involved, but the process (soap making) appears to be an 
attractive potential solar application. Costs, however, tend to be 
high ranging from 12.00 to 26.00 $/10® Btu after taxes. Several 
potential areas for cost reduction were identified including larger 
collector modules and higher duty cycles. 


52290 (JPL-PUBL—78-33) Process heat in California: applica- 
tions and potential for solar energy in the industrial, agricultural, and 
commercial sectors. Barbieri, R.H.; Bartera, R.E.; Davis, E.S.; 
Hlavka, G.E.; Pivirotto, D.S.; Yanow, G. (Jet Propulsion Lab., 
— CA (USA)). Mar 1978. 105p. Jet Propulsion Lab., Pasade- 
na, CA 

A summary of the results of a survey of potential applications 
of solar energy for supplying process heat requirements in the 
industrial, agricultural and commercial sectors of California is pre- 
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sented. Technical, economic and institutional characteristics of the 
three sectors are examined. Specific applications for solar energy are 
then discussed. Finally, implications for California energy policy are 
discussed along with recommendations for possible actions by the 
State of California. 


52291 (UCRL—81224) Potential industrial process heat applica- 
tions for solar energy at temperatures <170°C: field study. Casama- 
jor, A.B.; Wood, R.L. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 9 Jun 1978. Contract W-7405-ENG-48. 6p. 
(CONF-780808—4). Dep. NTIS, MF AO1. 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A field study of potential applications for solar industrial 
process heat has been conducted. From this study, it has been 
determined that while many industrial processes appear to be poten- 
tial candidates for the application of solar energy, there are several, 
common, site-specific limitations that reduce this potential. These 
limitations include: insufficient land area, “waste” heat available on 
site, and the usual economic and institutional factors. A need for 
additional work is identified. 


52292 High-efficiency Cr-MIS solar cells on single and polycrys- 
talline silicon. Anderson, W.A.; Delahoy, A.E.; Kim, J.K.; Hyland, 
S.H.; Dey, S.K. (Rutgers University, Electrical Engineering Depart- 
ment, P. O. Box 909, Piscataway, New Jersey 08854). Appl. Phys. 
Lett.; 33: No. 7, 588-590(1 Oct 1978). 

Cr-MIS solar cells having a 2-cm? area have been fabricated 
to produce 12.2% efficiency on single crystal and 8.8% efficiency on 
polycrystalline Si. Surface-state data were used to predict open- 
circuit voltages of 0.60 and 0.50 V, respectively, for the single- 
crystal and polycrystalline Si. Spectral response measurements and 
Cr metal thickness confirm the differences in short-circuit current 
density using these two types of Si. 


WATER HEATING 
REFER ALSO TO CITATION(S) 52273, 52274, 52279, 52281, 52286 


52293 (CONF-770156—) Solar energy for heating swimming 
pools. (Royal Institution, London (UK)). 1977. 33p. Dep. NTIS (US 
Sales Only), PC A03/MF AOI1. 

From UK-ISES conference; London, UK (Jan 1977). 

Five papers are included. Separate abstracts were prepared 
for each. (MHR) 


52294 (CONF-770156—, pp 1-3) Practical introduction to solar 
swimming pool heating and economics. McVeigh, J.C. (Brighton 
Polytechnic, Eng.). 1977. 

From UK-ISES conference; London, UK (Jan 1977). 

In Solar energy for heating swimming pools. 

A general non-technical introduction is provided to the prin- 
ciples of solar swimming pool heating. A auted for assessing the 
economics is outlined. Brief guidelines for the potential constructor 
of a do-it-yourself system or purchaser of a commercial system are 
also given. 


52295 (CONF-770156—, pp 5-15) Solar heating for swimming 
pools: economic aspects. Brunt, P.; McNelis, B. (General Technology 
Systems Ltd., Hounslow, Eng.). 1977. 

From UK-ISES conference; London, UK (Jan 1977). 

In Solar energy for heating swimming pools. 

The economics, in terms of the time necessary to repay 
capital investment, for two typical swimming pools are examined. 
Costs for a wide range of collectors are compared together with 
manufacturers recommendations as to the area of collector required 
for a given pool. Because of a lack of experimental data for collector 
performance, or comparison between different types, it is impossible 
to compile economic factors influencing the choice of collector. 
Using reasonable assumptions concerning the efficiency of a plastic 
collector it is concluded that the solar heating of swimming pools is 
economically viable at the present time and any increase in fuel costs 
and/or reduction in system costs will make solar heating even more 
attractive. 


52296 (CONF-770156—, pp 17-18) Materials for construction. 
Harocopos, B. (Polytechnic of the South Bank, London). 1977. 

From UK-ISES conference; London, UK (Jan 1977). 

In Solar energy for heating swimming pools. 

Construction materials are discussed briefly considering the 
special features of swimming pool applications: large area, low 
temperature rise, high flow rate, direct circulation of the pool water, 
and often no glazing. Five common collector materials are listed 
relative to cost and corrosion properites. (MHR) 


52297 (CONF-770156—, pp 19-21) Pumping and pipework asso- 
ciated with solar heated swimming pools. Missenden, J.F. (Polytech- 
nic of the South Bank, London). 1977. 
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From UK-ISES conference; London, UK (Jan 1977). 

In Solar energy for heating swimming pools. 

The design and operational requirements of water circulation 
systems are discussed with a view to identifying the applicability of 
the various features and options, together with areas of difficulty 
which may arise. 


52298 (CONF-770156—, pp 23-34) Installation and control of 
swimming pool solar heating systems. Spelman, N.A.C. (Robinsons 
Developments Ltd., Winchester, Eng.). 1977. 

From UK-ISES conference; London, UK (Jan 1977). 

In Solar energy for heating swimming pools. 

Practical aspects of the application of solar energy to swim- 
ming pool heating are discussed. The factors affecting the design of 
collectors and systems and typical methods of controlling systems 
are considered in some depth. 


52299 (CONF-780408—3) Effects of thermal stratification in 
water storage tank for the performance of a solar hot water system. 
Han, S.M.; Wu, S.T.; Christensen, D.L. (Alabama Univ., Huntsville 
(USA)). 1978. Contract EG-77-S-02-4479. 17p. Dep. NTIS, PC A02/ 
MF AOI. 

From Southeastern seminar on thermal sciences; Raleigh, 
NC, USA (6 Apr 1978). 

Numerical simulation of a solar hot water application for an 
apartment has been carried out by using the TRNSYS computer 
program with a fully mixed and a fully stratified water storage tank 
model. Simulation results show that (1) solar energy collection 
efficiency can be increased up to approximately 6% by using a fully 
stratified model compared with that of a fully mixed model; (2) the 
effects of temperature stratification inside the water storage tank 
should be greater for lower efficiency solar collectors; and (3) the 
difference of the total solar energy collected between a mixed and a 
stratified model depends strongly on the temperature stratification 
regardless of the system parameters. 


52300 (TID—28483) Solar energy commercialization at the state 
level: the Florida Solar Energy Water Heater Program. Johnson, M.; 
Tiedemann, T.F. (Florida Solar Energy Center, Cape Canaveral 
(USA)). Mar 1977. 142p. Dep. NTIS, PC A02/MF AO1. 

Results are presented on a detailed study of current problems 
associated with the introduction and commercialization of solar 
techniques, particularly solar domestic water heating. The Executive 
Summary contains: an introduction to the solar energy problem; 
objectives of the study; and conclusions and recommendations de- 
rived from research into present state legislative programs, with 
emphasis on actions recommended to states which will accelerate 
commercialization and use of solar energy. Proposed or enacted 
solar legislation at the state level is critiqued in terms of its effective- 
ness in removing economic, legal and technical barriers to early 
commercialization and use of solar energy. The following are exam- 
ined: economic incentives, solar aesthetics, regulatory measures 
(standards), education and information programs, demonstrations, 
and legal aspects of solar energy legislation and use. Proposed solar 
energy standards and programs are presented which are consistent 
with a suggested comprehensive solar energy commercialization 
plan for state and local governments. Programs relating to commer- 
cialization of solar water heating are presented in detail. Included in 
appendices are: detailed instructions for constructing a model solar 
hot water heater; climatological data; a protective covenant recom- 
mended as a guide for tne protection of homeowners from inharmo- 
nious land use; and a review of the status of solar energy research by 
Florida's public utilities. (MHR) 


52301 Solar water heater. Reed, G.C. US Patent 4,062,350. 13 
Dec 1977. Filed date 4 Jun 1976. 10p. 

A solar water heating panel is described having a base sheet 
and a metallic absorber sheet affixed in close parallel relationship to 
one another. The water passes between the two sheets and is heated 
by solar heat transfer through the absorber sheet into the water. The 
use of copper clad stainless steel in solar heaters is also disclosed. 


OTHER 
REFER ALSO TO CITATION(S) 52262 


52302 (SAND—78-0049) Solar Irrigation Program status report, 
October 1, 1977. Alvis, R.L. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Mar 1978. Contract EY-76-C-04-0789. 59p. Dep. NTIS, PC 
A04/MF AO1. 

The construction, dedication, and initial operation of the 
shallow-well solar irrigation project and the initial operational phase 
of the deep-well project are documented. Solar irrigation systems 
analyses are also discussed. 


52303 (SAND—78-0641) Solar Irrigation Program Data Base 
Management System (SIPDBMS). Kaestner, P.C. (Sandia Labs., Al- 
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buquerque, N.Mex. (USA)). May 1978. Contract EY-76-C-04-0789. 
141p. Dep. NTIS, MF AOl1. 

Portions of document are illegible. 

This report is primarily a User's Guide to the Solar Irrigation 
Program Data Base Management System (SIPDBMS) and the data 
bases available. It also describes the code in some detail to make 
code modifications easier. SIPDBMS is currently operational on the 
CDC6600. 


SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 52248, 52262, 52266, 52272, 52301 


52304 (CONF-780462—1) Performance of evacuated solar col- 
lectors with Compound Parabolic Concentrators. Rabl, A. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 15p. 
Dep. NTIS, PC A02/MF AO1. 

From Symposium on energy from the sun; Chicago, IL, USA 
(3 Apr 1978). 

Compound Parabolic Concentrators (CPC) achieve the high- 
est possible concentration for a given acceptance angle, permitting 
geometric concentration ratios up to about 2 in fixed solar collectors 
and up to about 10 in collectors with day-to-day tilt adjustments. 
Design, construction and test results are reported for several CPC 
collectors with evacuated receivers supplied by Corning Glass, by 
General Electric and by Owens-Illinois. Efficiencies of 45 percent at 
AT = 150°K above ambient have been reached with a fixed collec- 
tor. This collector accepts more than half of the diffuse radiation in 
addition to all of the direct beam, for at least seven hours per day. 


52305 (LA-UR—78-929) Solar collectors for cooling applica- 
tions. Collier, R.K. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1978. Contract W-7405-ENG-26. 10p. (CONF-780249—4). Dep. 
NTIS, PC A02/MF AO1. 

From 3. workshop on the use of solar energy for the cooling 
of buildings; San Francisco, CA, USA (15 Feb 1978). 

Collector research projects funded by the R and D Branch 
for Heating and Cooling, Department of Energy, which have direct 
applicability as cooling machine prime movers, are described. Per- 
formance curves are given where they are available along with the 
development status and the market availability. (MHR) 


52306 (LA-UR—78-1297) Solar collectors. Part II. Recent de- 
velopments and future performance data and economic analysis. Col- 
lier, R.K. (Los Alamos Scientific Lab., N.Mex. (USA)). 1978. Con- 
tract W-7405-ENG-36. 26p. (CONF-780667—1). Dep. NTIS, PC 
A03/MF AOI1. 

From Symposium on solar energy; Cairo, Egypt (16 Jun 
1978) 

The concepts, materials, and collector types indicative of 
recent developments in solar collector research for increasing ther- 
mal performance are listed by category. The categories are: selective 
surfaces, honeycombs, all-glass evacuated tube collectors, non-track- 
ing concentrating collectors, tracking concentrating collectors, and 
heat pipe collectors. (MHR) 


52307 (PB—275576) Analysis of data and results for the roun- 
drobin flat-plate collector test program. Final report. Thomas, W.C.; 
Dawson, A.G. (Virginia Polytechnic Inst. and State Univ., Blacks- 
burg (USA). Dept. of Mechanical Engineering). 14 Dec 1977. 87p. 
(VPI-SU-ENG—77-23). 

A roundrobin test program was conducted by the NBS to 
evaluate a proposed method for rating solar collectors with respect 
to thermal performance. The approach used was to reference the 
measured results to a common set of environmental and operating 
conditions using thermal performance theory. Environmental condi- 
tions are wind speed, ambient temperature, and the amount and 
structure of solar radiation. Operating conditions considered are the 
transfer fluid (composition and flow rate) and collector orientation. 


52308 (SAND—78-0815) Summary report: concentrating solar 
collector test results, Collector Module Test Facility. Dudley, V.E.; 
Workhoven, R.M. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
May 1978. Contract EY-76-C-04-0789. 52p. Dep. NTIS, PC A04/ 
MF AOI. 

The results of tests on a series of five concentrating solar 
collectors from Suntec Systems, Inc.; Hexcel Corporation; General 
Atomic Company; McDonnell Douglas Astronautics Company; and 
Solar Kinetics, Inc. are summarized. The Hexcel design performed 
better than the others primarily because of a highly reflective, 
precisely shaped mirror that focused almost all the reflected light 
onto the absorber. McDonnell Douglas, Suntec Systems, and Solar 
Kinetics designs were down about 10% in efficiency at temperatures 
near 300°C. The General Atomic FMSC performed at a lower level 
at low temperatures because of large reflected light spillover, but 
only about 3 to 4% lower than the others near operating tempera- 
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tures of 300°C. Even the best of these collectors can be significantly 
improved. 


52309 (SAND—78-0949C) Linear concentrating solar collectors: 
current technology and applications. Leonard, J.A. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Jun 1978. Contract EY-76-C-04-0789. 
30p. (CONF-780663—2). Dep. NTIS, MF AO1. 

From SERI concentrator symposium; Denver, CO, USA (13 
Jun 1978). 

Portions of document are illegible. 

Linear concentrating collector technology is surveyed. In- 
cluded are fundamentals of the technology; descriptions of collectors 
with particular emphasis on the types tested at the DOE/Sandia 
Midtemperature Solar Systems Test Facility (MSSTF); performance 
test results; problems identified through operating experience; cost 
projections; and a discussion of applications of linear concentrating 
and midtemperature solar collectors. 


52310 (SAND—78-1141C) Cost/performance comparison of line 
and point focus collectors in process heat applications. Linn, J.K.; 
Dodd, H.M. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. 
Contract EY-76-C-04-0789. 3p. (CONF-780639—2). Dep. NTIS, PC 
A02/MF AO1. 

From Analysis for solar heating and cooling; San Diego, CA, 
USA (27 Jun 1978). 

The performance and economic tradeoffs among the various 
line and point focusing concepts are considered. Point focusing 
collectors may hold a long term advantage for certain applications 
or geographic locations. Energy requirements for collector produc- 
tion, obtained from current manufacturing technologies, indicate that 
line focusing collectors may be the most desirable choice from a net 
energy standpoint. (MHR) 


52311 (UCRL—81250) Inflated cylindrical solar concentrator. 
Gerich, J.W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 14 Jun 1978. Contract W-7405-ENG-48. 6p. (CONF- 
780808—1). Dep. NTIS, MF A0O1. 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Portions of document are illegible. 

A concentrating solar collector is being developed to produce 
pressurized hot water up to a temperature of 170°C. The collector 
structure consists mainly of an inflated thin-film plastic cylinder that 
is clear on the upper portion and is an aluminized reflector on the 
lower portion. The reflector concentrates sunlight on a receiver tube 
which is jacketed with a heat transfer suppressing, thin-film plastic 
cylinder. Because of its simplicity and large size, we believe this 
collector will be able to produce steam competitively with that 
produced by fossil fuels such as oil. Computer codes were written to 
analyze the optical and thermal properties of this collector. Results 
indicate that weekly tilting of the collector provides over 90% of the 
energy available from continuous tracking. Combining calculated 
optical and thermal efficiencies gives an overall collector efficiency 
of 20% for 170°C operation. Our first experimental collectors are 8m 
long with an outer diameter of 1m. 


§2312 (Y/Sub—77/14261) Optical design of a solar collector for 
the advanced solar thermal electric conversion/process heat program. 
Chen, C.W.; Hopkins, G.W.; Masterson, K.D.; Meinel, A.B.; 
Osborn, D.E.; Stavroudis, O.N.; Thompson, K.P.; Turner, A.F. 
(Arizona Univ., Tucson (USA). Optical Sciences Center). Oct 1977. 
Contract W-7405-ENG-26. 223p. Dep. NTIS, PC A10/MF AOIl. 

A technical feasibility study was carried out for a concentrat- 
ing solar collector system with receiver at ground level to result in 
an optical design carried out in sufficient detail to enable the sponsor 
to evaluate cost and potential for using its technology. Potential 
problem areas were to be identified. The initial efforts consisted of 
literature searches and weekly meetings to discuss general concepts. 
Several potential systems were considered, but one configuration, 
the tower reflector-concentrator, was the only one that met require- 
ments at reasonable technological risk. This system was adopted for 
detailed development and analysis. The second stage consisted of 
development of techniques for calculating the optical specifications, 
a study of funnel concentrators, which also required development of 
analytical tools and computer programs, and a review of materials 
and coatings for optical elements. 


52313 Tensioned reflector support system. Russell, J.L. Jr.; 
Potthoff, R.E. (to General Atomic Co.). US Patent 4,071,017. 31 Jan 
1978. Filed date 1 Jul 1976. 18p. 

A system is described for supporting a plurality of reflective 
surfaces in an arrangement for reflecting the rays emitted from a 
source of energy and converging the reflected rays to concentrate 
the heating effect thereof at a receptor, whereby a plurality of pairs 
of long tension members extend under tension between firmly an- 
chored support members. Reflecting elements are supported by the 
pairs of tension members and each of the pairs is disposed to reflect 
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the radiation from substantially all of the reflecting elements to the 
receptor. 


52314 Solar energy converting apparatus. Wasserman, K.J. US 
Patent 4,067,319. 10 Jan 1978. Filed date 26 Jul 1976. 14p. 

Solar energy converting apparatus is described having a 
plurality of parallel troughs each of which includes a receiving 
portion for receiving solar radiation and an exit portion. The troughs 
are parabolic in shape and the side walls thereof are pivotable about 
an axis which is substanially parallel to the longitudinal axis of a 
trough. Heat transfer apparatus is disposed adjacent the exit portions 
of the troughs, the heat transfer apparatus defining a conduit for heat 
transfer fluid whereby heat derived from received solar radiation is 
transferred to the fluid. The fluid may be either in liquid or gaseous 
form. 


§2315 Solar heater apparatus. Johnson, D.F. (to American Solar 
Energy Corp.). US Patent 4,060,072. 29 Nov 1977. Filed date 1 Jul 
1976. 6p. 

Solar heating apparatus is described that includes a solar 
panel having a generally rectangular box type frame that is open at 
the front, glass panes mounted on the frame to close the front 
opening and provide a dead air space. A plurality of horizontally 
elongated, generally —— tubular channels are mounted with 
the top wall of a lower channel in abutting relationship with the 
bottom wall of the next higher channel. A water inlet opens through 
one end of the uppermost channel, a water outlet opens through one 
end of the lowermost channel, and conduits interconnect the chan- 
nels to provide a liquid flow path serially through the channels from 
the uppermost channel to the lowermost channel. A heat storage 
reservoir, lines including a pump for pumping liquid from a heat 
exchanger in the storage reservoir to the panel inlet and return the 
liquid from the outlet to the heat exchanger, control mechanism for 
operating the pump in response to temperature changes in the panel, 
and a heat transfer system for transferring heat from the reservoir to 
a room or other facility to be heated are included. The rate of liquid 
flow through the panel is controlled so that only the lower portion 
of each channel contains liquid, for example, water. 


52316 Solar heat collector. Maine, D.C. (to Maineline Sales Co., 
Inc.). US Patent 4,057,048. 8 Nov 1977. Filed date 12 Nov 1975. 6p. 

A solar heat-collecting structure comprises a series of inter- 
connected transparent lenses forming a dome-shaped roof for receiv- 
ing direct solar radiation and for transmitting such radiation through 
the lenses into the enclosure formed thereby and focusing it on a 
shallow tray of water forming a floor of the enclosure. The inner 
surfaces of the lenses are coated with a solar radiation-reflective film 
so that radiation reflected from within the enclosure toward the roof 
is re-reflected toward the heat-collecting water surface. Means are 
provided for removing heated water from the tray and replacing it 
with water to be heated. Each lens in the roof lens system has a focal 
length dependent on its position on the roof with respect to the 
water surface so as to concentrate solar radiation at the water 
surface and thereby maximize the heating effect of such solar radi- 
ation in various sun positions. 


52317 Non-tracking solar concentrator with a high concentration 
ratio. Hinterberger, H. (to Energy Research and Development Ad- 
ministration). US Patent 4,052,976. 11 Oct 1977. Filed date 30 Jun 
1976. 6p. 

PAT-APPL-701,480. 

A nontracking solar concentrator with a high concentration 
ratio is provided. The concentrator includes a plurality of energy 
absorbers which communicate with a main header by which ab- 
sorbed heat is removed. Undesired heat flow of those absorbers not 
being heated by radiant energy at a particular instant is impeded, 
improving the efficiency of the concentrator. 


52318 Bulb-type solar energy collector. Pei, Y.K. (to Owens- 
ys Inc.). US Patent 4,048,982. 20 Sep 1977. Filed date 3 May 
1976. 6p. 

The disclosure relates to a bulb-type solar energy collector 
device comprising a hollow glass body “y with a parabolic 
interior surface that is coated with specular finish of a metal, e.g., 
silver, and includes an apex aperture and integral hollow yoke. A 
hollow glass, bulb-shaped absorber element is exteriorly coated with 
a wave length selective coating. The bulb-shaped element includes a 
tubular hollow stem dependent from the bulbar portion and fixed in 
the yoke of the glass body so that the central axis of the stem and 
bulbar end portion is along the focal axis of the parabolic reflecting 
surface. A cover plate is sealed over the enlarged end of the 
reflecting surface enclosing the interior mirror surface in a chamber 
which is evacuated to substantial vacuum, e.g., 10°‘ torr or greater 
vacuum. A working media is circulated from a source in a manifold 
through the interior volume of the absorber element to remove the 
solar energy absorbed thereby as heat and the media is returned to 
the manifold. The solar energy laden media is available for heating, 
cooling or power generating uses. 
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52319 Parabolic solar concentrator employing flat plate collector. 
Drew, G.F. US Patent 4,038,964. 2 Aug 1977. Filed date 25 Jul 1975. 
4p. 

‘ A combined solar energy collector includes a trough having a 
generally parabolic cross section, the trough having a reflective 
inner surface adapted to receive and reflect direct and indirect solar 
radiation. A flat plate solar collector extends along the apex line of 
the parabolic cross section, the flat plate collector having means 
therein defining a circuitous path for a fluid passing therethrough. 
Means, such as a glass enclousre surrounding the flat plate collector, 
admits shortwave solar radiation into the flat plate collector and 
reduces long-wave heat reradiation therefrom. 


HEAT STORAGE 
REFER ALSO TO CITATION(S) 52299 


52320 (N—78-13552) Parametric study of rock pile thermal stor- 
age for solar heating and cooling phase 1. Final report. Saha, H. 
(Alabama A and M Univ., Huntsville (USA). School of Technol- 
ogy). Oct 1977. 49p. (NASA-CR—155336). NTIS PC A03/MF AOIl. 

The test data and an analysis were presented, of heat transfer 
characteristics of a solar thermal energy storage bed utilizing water 
filled cans as the energy storage medium. An attempt was made to 
optimize can size, can arrangement, and bed flow rates by experi- 
mental and analytical means. Liquid filled cans, as storage media, 
utilize benefits of both solids like rocks, and liquids like water. It was 
found that this combination of solid and liquid media shows unique 
heat transfer and heat content characteristics and is well suited for 
use with solar air systems for space and hot water heating. An 
extensive parametric study was made of heat transfer characteristics 
of rocks, of other solids, and of solid containers filled with liquids. 


52321 (PB—275684) Lightweight building materials for the stor- 
age of solar energy. Report for May 1975—May 1977. Johnson, T.E.; 
Wellesley-Miller, S.; Andrejko, D. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Architecture). Sep 1977. 77p. NTIS PC 
A05/MF AOl1. 

Case studies and computer simulations indicated storing heat 
sensibly in concrete slabs conflicts seriously with space conditioning 
and architectural needs. Materials for storing heat latently in sunlit 
floor and ceiling polymerconcrete tiles were developed. The polyes- 
ter concrete tiles are charged with thin layers of phase change 
material that stabilize room temperatures and store large quantities 
of heat without using weighty materials which are expensive to 
support. The project is limited to concept development, feasibility 
studies, and experimental programs. This report documents the 
following: (1) generalized design criteria and performance specifica- 
tions for passive storage systems; (2) physical principles; (3) feasible 
solutions; (4) test assembly design experimentation and evaluation; 
and (5) full scale simulation studies. 


§2322 (SAN—1109-8/7) Solar Pilot Plant, Phase I. Preliminary 
design report. Volume V. Thermal storage subsystem. CDRL item 2. 
(Honeywell, Inc., Minneapolis, Minn. (USA). Energy Resources 
Center). 1 May 1977. Contract EY-76-C-03-1109. 707p. Dep. NTIS, 
PC A99/MF AOl. 

Design, specifications, and diagrams for the thermal storage 
subsystem for the 10-MW pilot tower focus power plant are present- 
ed in detail. The Honeywell thermal storage subsystem design fea- 
tures a sensible heat storage arrangement using proven equipment 
and materials. The subsystem consists of a main storage containing 
oil and rock, two buried superheater tanks containing inorganic salts 
(Hitec), and the necessary piping, instrumentation, controls, and 
safety devices. The subsystem can provide 7 MW(e) for three hours 
after twenty hours of hold. It can be charged in approximately four 
hours. Storage for the commercial-scale plant consists of the same 
elements appropriately scaled up. Performance analysis and tradeoff 
studies are included. 


GEOTHERMAL ENERGY 


RESOURCE STATUS AND ASSESSMENT 


USA 


52323 (VPI-SU—5648-1) Evaluation and targeting of geothermal 
energy resources in the southeastern United States. Progress report, 
October 1—December 31, 1977. Costain, J.K.; Glover, L. III; 
Krishna Sinha, A. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA). Dept. of Geological Sciences). 1977. Contract 
ET-78-C-05-5648. 174p. Dep. NTIS, PC A08/MF AO1. 
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Progress in the evaluation of low-temperature geothermal 
resources in the eastern United States utilizing geological, geochemi- 
cal, and geophysical data is reported. Primary —— empha- 
sis is now being placed on the confirmation of radiogenic resources 
beneath sediments of the Atlantic Coastal Plain. Collation of existing 
gravity and magnetic data available for the Atlantic Coastal Plain is 
complete, and modeling of selected negative gravity anomalies of the 
Cuffytown Creek (Edgefield) pluton, S.C., the Rolesville batholith, 
N.C., and the Petersburg granite, Va., is in progress. Maps showin on 
the distribution of gravity stations for the states of Georgia, Sou 
Carolina, and North Carolina were prepared. A reconnaissance 
geologic map is being prepared of the Raleigh belt and Carolina slate 
belt rocks. The purpose of this study is to determine the relationship 
of the Rolesville batholith to the surrounding country rocks, and to 
provide a geologic base for the geophysical interpretation of Pied- 
mont stratigraphy underlying Atlantic Coastal Plain sediments to the 
east. 


NON-USA 


52324 Teplovoi rezhim i gidrotermal'naya energiya nedr yuzh- 
nogo kKazakhstana. (Thermal regime and hydrothermal energy of the 
interior of southern Kazakhstan), Zhevago, V.S. Alma Ata, USSR; 
Izdatel’stvo Nauka Kazakhskoi (1976). 167p. 

Temperature conditions of the upper part of the earth’s crust 
in the southern areas of Kazakhstan are considered, as well as 
changes of temperature according to area and depth. The relation- 
ship of thermal streams to tectonic structure and the distribution of 
thermal fields is also considered. Conditions of occurrence of under- 
ground hot water and rules that determine the formation of thermal 
water, temperature changes, mineralization and chemical composi- 
tion are discussed. Hydrothermal and thermal resources are evaluat- 
ed. The economics of their use is discussed. (JGB) 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


USA 
REFER ALSO TO CITATION(S) 52323 


52325 Minerals produced during cooling and hydrothermal alter- 
ation of ash flow tuff from Yellowstone drill hole Y-5, Keith, T.E.C.; 
Muffler, L.J.P. (Geological Survey, Menlo Park, CA). J. Volcanol. 
Geotherm. Res.; 3: No. 3/4, 373-402(May 1978). 

A rhyolitic ash-flow tuff in a hydrothermally active area 
within the Yellowstone caldera was drilled in 1967, and cores were 
studied to determine the nature and distribution of primary and 
secondary mineral phases. The rocks have undergone a complex 
history of crystallization and hydrothermal alteration since their 
emplacement 600,000 years ago. During cooling from magmatic 
temperatures, the glassy groundmass underwent either devitrifica- 
tion to alkali feldspar + a-cristobalite +- tridymite or granophyric 
crystallization to alkali feldspar + quartz. Associated with the zones 
of granophyric crystallization are prismatic quartz crystals in cavities 
similar to those termed miarolitic in plutonic rocks. Vapor-phase 
alkali feldspar, tridymite, magnetite, and sporadic a-cristobalite were 
deposited in cavities and in void spaces of pumice fragments. Subse- 
quently, some of the vapor-phase alkali feldspar crystals were re- 
placed by microcrystalline quartz, and the vapor-phase minerals 
were frosted by a coating of saccharoidal quartz. 


NON-USA 
REFER ALSO TO CITATION(S) 52324, 52351 


52326 (ORO—4937-1) Investigation and definition of parameters 
associated with testing geopressured water. Interim report, Phase I 
activities, June 1, 1975—August 31, 1976. Karkalits, O.C.; Hodges, J.; 
Jones, P. (McNeese State Univ., Lake Charles, La. (USA); Osborn- 
Hodges-Roberts-Wieland Engineering, Bryan, Tex. (USA)). 1976. 
Contract EY-76-S-05-4937. 99p. Dep. NTIS, PC AOS/MF AOl. 

Analysis of the waters in the geopressured zone in a specific 
South Louisiana shut in gas well are reported. Dynamic testing of 
two aquifers trapped by an existing gas well in the Tigre Lagoon 
field in Vermilion Parish was conducted. Information about the 
characteristics cf the reservoir fluid and the behavior of the reser- 
voir under varying flow conditions was obtained. 


52327 Radon anomalies and volcanic eruptions. Gasparini, P.; 
Mantovani, M.S.M. (Univ., Naples). J. Volcanol. Geotherm. Res.; 3: 
No. 3/4, 325-341(May 1978). 

A well-documented case of 7*Rn anomaly preceding the 
eruptive activity of Karymsky volcano (Kamchatka) was recently 
reported in the literature. Stimulated by this example, an attempt was 
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made to utilize the available data on radon emanation from rocks, its 
solubility, and its circulation in waters to discuss how a 7”*Rn 
anomaly can be produced by magma approaching the surface. It is 
shown that the most likely process of radon release is the flushing of 
gases through pore fluids. Heating of extensive fracture surfaces by 
high-temperature gases may also be important. In order to survive in 
detectable amounts after moving distances greater than a few meters, 
radon must be transported by fast-moving fluids, such as those rising 
toward the surface through a fracture or in the ascending limbs of 
fluids convecting in very porous rocks under high temperature 
gradients. The pattern observed at Karymsky volcano is interpreted 
on the basis of these relations. 


52328 Non-uniformity of the thermal field of the Pripyat depres- 
sion, Tsybulya, L.A.; Anpilogov, A.P. Dokl. Akad. Nauk BSSR; 21: 
No. 4, 339-341(Apr 1977). (In Russian). 

An increase in the thermal flow from the southern rim of the 
Pripyat depression to the northern one was shown to be correlated 
with an increase in the gamma-activity of crystalline bed rock in the 
same direction. Variations of thermal flow within some sections of 
the downwarp are also associated with a change in the gamma 
activity of the foundation. The cited data indicate that the non- 
uniformity of the thermal flow of the Pripyat downwarp’s sedimen- 
tary cover is caused by stable sources in the upper part of the 
foundation. 1 illustration, 8 references. 


52329 Geotermicheskoe pole baikal'skoi riftovoi zony. (Geother- 
mal fields of the Baikal rift zone). Lysak, S.V.; Zorin, Yu.A. 
Moscow; Izdatel’stvo Nauka (1976). 92p. 

A geothermal field is described as illustrated by the Baikal rift 
zone, Western Baikal and the southern regions of the Siberian 
platform. A quantitative relationship was established between the 
thermal field and the earth’s crust, geophysical fields, tectonic, 
seismic and hydrothermal activity. The nature of plutonic thermal 
flow is examined, the proportion of radiogenic heat is estimated, and 
the source of positive thermal anomalies is explained. A method is 
worked out for the quantitative interpretation of geothermal anoma- 
lies and a geothermal model was constructed for the crust and upper 
mantle. Practical recommendations are offered for the use of pluton- 
ic heat in balneology, industry, and agriculture and its economic 
effectiveness is evaluated. The book is intended for a broad spectrum 
of geologists, geophysicists and hydrogeologists. 


52330 Level and spouting mechanism of the thermal waters of 
Yugawara. Oyama, M. (Hot Spring Research Inst., Hakone, Japan). 
Bull. Hot Spring Res. Inst., Kanagawa Prefect.; 7: No. 2, 69-84(1976). 
(In Japanese). 

The level of the thermal waters of Yugawara has lowered 
remarkably in the last 20 years. It was caused by excessive discharge. 
An investigation was made of the subterranean level of the thermal 
waters. The principal conclusions drawn are the following. The 
level of the thermal waters in the chiseled caldera of the Yugawara 
volcano lowered 1 m per year. About 20% of the total discharge is 
furnished by the lowering of the level. The permeability coefficients 
of the wells are from 10~* to 10-® m?/sec. The permeability is best 
along the Fujiki River between Fudotaki and Fujikibashi. Conse- 
quently the fissured zone is principally along the Fujiki. According 
to the distribution of the static piezometric height, thermal waters 
flow in this fissured zone by following the lay of the terrain. 
Thermal waters rise in the fissures from the aperture of the 
Yugawara volcano and spout in the vicinity of Suehirobashi. The 
correlation between the permeability (T) and the specific capacity 
(Sc) is very good. This relation is given by log T = 1.18 log Sc + 
0.83. 


52331 Decreasing of temperature and chemical constituents in 
thermal waters, Tonosawa, Hakone. Hirano, T.; Hirota, S.; Odaka, S.; 
Awaya, T.; Oki, Y. (Hot Spring Research Inst., Hakone, Japan). 
Bull. Hot Spring Res. Inst., Kanagawa Prefect.; 7: No. 2, 85-92(1976). 
(In Japanese). 

Most thermal waters discharged from 11 drilled wells in the 
Tonosawa area, Hakone have shown an annual decrease in tempera- 
ture and dissolved constituents. These phenomena are reflecting the 
lacking of water mass balances. Among 11 wells, two typical wells, 
No. 37 and No. 50 are selected to describe the decreasing tendencies 
of chemical constituents. In 1960, temperature of No. 50 was 57.3°C, 
and total dissolved materials was 500 ppM; in 1975 the temperature 
was down to 46.7°C, and the amount of dissolved materials was 302 
ppM. No. 37 well equipped with a centrifugal pump showed less 
decrease in chemical constituents and temperature than No. 50 
which was well equipped with an air lift pump. The lowering of 
temperature and dissolved materials in Tonosawa are explained by 
the mixing with the cold groundwater water accompanied by the 
lowering of the thermal water table due to over-discharge. 
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GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 52323 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 52323, 52326, 52340 


52332 Excess *He and ‘He in Galapagos submarine hydrother- 
mal waters. Jenkins, W.J. (Woods Hole Oceanographic Institution, 
MA); Edmond, J.M.; Corliss, J.B. Nature (London); 272: 156- 
158(Mar 1978). 

Since the discovery of excess *He in Pacific deep waters, it 
has been argued that the source of this anomaly is the mid-depth 
injection of primordial helium from seafloor spreading centres. This 
hypothesis is consistent with the spatial distribution of excess *He in 
the deep waters, its presence in the glassy (rapidly quenched) mar- 
gins of extruded ocean basalts, and the detection of a large *He 
excess in a ‘thermal plume’ (thermal anomaly approximately 0.1 °C, 
sampled using a deep-tow sled) over the measurements of excess 
helium in hydrothermal waters sampled using the Alvin deep sub- 
mersible at the Galapagos Spreading Centre during February and 
March of 1977 are summarized. The samples were taken from a 
series of four distinct vent fields using a continuous flow (pumped) 
system. The helium found in the water is as much as 11 times 
enriched in *He, and 60 times enriched in *He relative to ambient 
seawater concentrations. All the samples cluster quite tightly about a 
straight line on a plot of *He against ‘He, with an isotopic ratio 
(*He/*He) nearly eight times atmospheric. (JGB) 


52333 Calcium chloride type water from Yadorogi, Matsuda, 
Kanagawa Prefecture. Hirano, T.; Odaka, S.; Awaya, T.; Oyama, M.; 
Hirota, S.; Oki, Y. (Hot Spring Research Inst., Hakone, Japan). Bull. 
Hot Spring Res. Inst., Kanagawa Prefect.; 7: No. 2, 93-104(1976). (In 
Japanese). 

Mineral water discharged from a newly drilled deep well 
(700m) at Yodarogi, Matsuda, southern foot of the Tanzawa moun- 
tains is characterized as calcium chloride type water. Total dissolved 
materials amount to about 6000 ppM, predominating in Ca** and 
Cl-, followed by Na* and SO*,. Calcium chloride type waters also 
gushing out at Tsurumaki about 11 km east of Yadorogi are charac- 
terized by predominance of Ca** and Cl followed by Na*. Calcium 
chloride waters are widespread among the petroleum brines, howev- 
er the Ca—Na—Cl—SO, type water of Yadorogi has no relation to 
petroleum. Calcium chloride water rich in SO,? is related to the 
lack of organic matters in the sediments. The Yadorogi and the 
Tsurumaki waters are compared to the Matsushiro groundwaters. 
Two types of calcium chloride water, Ca—Na—Cl—SO, and Ca— 
Mg—Na—-Cl-HCOs; are recognized. 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 53764 


52334 (LA-UR—78-905) Borehole temperature survey analysis 
hot dry rock geothermal reservoir. Dennis, B.R.; Murphy, H.D. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract W-7405- 
ENG-36. 5p. (CONF-780708—6). Dep. NTIS, PC A02/MF AO1. 

From Geothermal Resources Council meeting; Hilo, HI, 
USA (25 Jul 1978). 

The Los Alamos Scientific Laboratory (LASL) has been 
actively investigating the potential for extracting geothermal energy 
from hot dry rock. A man-made geothermal reservoir has been 
formed at the Fenton Hill Test Site in northern New Mexico. The 
10-MW (thermal) prototype energy extraction circulation loop has 
been completed and has been continuously operating since January 
28 of this year. The performance of the Phase I 1000-h circulation 
experiment woul establish technological assessment of the particu- 
lar hot dry rock geothermal reservoir. The major parameters of 
interest include equipment operations, geochemistry, water loss, and 
reservoir thermal drawdown. Temperature measurements were used 
extensively as one method to study the man-made geothermal reser- 
voir. The temperature probe is one of the less complex wellbore 
survey tools that is readily fielded to allow on-line analysis of 
changing conditions in the hydraulic-fracture system. Several down- 
hole temperature instruments have been designed and fabricated for 
use in the GT-2/EE-1 wellbores. 


52335 (LBL—7027, pp 46-52) High temperature instrumenta- 
tion. Veneruso, A.F. (Sandia Labs., Albuquerque, NM). Mar 1977. 
From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 
In Invitational well-testing symposium proceedings. 
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Methods for obtaining geothermal borehole measurements 
and making appropriate interpretations are limited at present by 
technical deficiencies in that logging tools developed for the oil and 
gas industry rarely encounter temperatures above 150°C. Also, most 
of the available logging tools, cables, and seals are rated to only 
180°C whereas in geothermal wells temperatures frequently range 
up to 350°C. The Geothermal Logging Development Program being 
conducted by Sandia Laboratories for DOE's Division of Geother- 
mal Energy is reviewed. This program is an industry-based effort to 
develop and apply the high temperature instrumentation which is 
needed by the wireline logging industry to serve a rapidly expanding 
geothermal market. In order to satisfy critical existing needs, the 
near-term goal is to develop instrumentation for use at or above 
275°C in pressures up to 48.3 MPa (7,000 psi) by the end of FY80. 
The long-term goal is for operation up to 350°C and 138 MPa 
(20,000 psi) by the end of FY82. To meet these goals, existing 
hardware will be upgraded and new components will be developed 
and evaluated in critically needed prototype tools such as the 
temperature, flow rate, and high resolution downhole pressure 
sondes. 


52336 (LBL—7027, pp 63-71) Application of well testing to 
liquid dominated geothermal systems. Narasimhan, T.N. (Univ. of 
California, Berkeley). Mar 1977. 

From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 

In Invitational well-testing symposium proceedings. 

During the course of the well-testing experiments at Raft 
River and at East Mesa, different types of instruments were used and 
considerable experience was gained in regard to their operational 
utility. The knowledge gained during the aforesaid tests is summa- 
rized in regard to instrumentation and data collection, the quality 
and nature of the data forthcoming, control of test conditions, and 
interpretation. Based on this, some of the problems that currently 
exist in regard to testing liquid-dominated geothermal reservoirs are 
identified, and suggestions are made on the directions in which 
further research might be directed. 


52337 (LBL—7027, pp 72-78) Testing and sampling procedures 
for a geopressured well. Dorfman, M.H.; Boyd, W.E. (Univ. of 
Texas, Austin). Mar 1977. 

In Invitational well-testing symposium proceedings. 

Test wells to tap and sample geothermal geopressured forma- 
tions at 15,000 to 20,000 feet in the Gulf Coast area can be drilled 
routinely utilizing available equipment and methods. Electrical logs, 
surveys, and fluid samplers can be used to obtain accurate and 
reliable information as to depths, temperatures, pressures, and fluid 
content of the geopressured formations before the well is completed. 
But it will be necessary to set casing and flow the well, at least 
temporarily, to secure fluid production volume and pressure data to 
evaluate the producibility of the geopressured resource. Electric 
logging and wireline survey methods are fully developed techniques 
for measuring the parameters needed to assess a geopressured zone 
before setting casing. Formation subsidence, though it may be slow 
to develop, can be measured using radioactivity tracer surveys. 


52338 Hybrid microcircuitry for 300°1C operation. Palmer, 
D.W. (Sandia Lab, Albuquerque, NM). JEEE Trans. Parts, Hybrids, 
Packag.; PHP-13: No. 3, 252-257(Sep 1977). 

Microelectronic instrumentation for geothermal well logging 
must operate in ambient temperatures up to 300°C for several 
hundred hours. This study involved an extensive survey of 25 to 
300°C operation of resistors, capacitors, conductors, interconnec- 
tions, and active devices. Three major selection criteria were: 1) part 
lifetime of at least 1000 h at 300°C; 2) minimum change in electrical 
parameters from 25 to 300°C; 3) availability to the common circuit 
builder (no one of a kind). Certain thick film resistors, capacitors, 
and conductors were found compatible with such high-temperature 
operation. In addition, reconstituted mica and aluminum solid elec- 
trolytic capacitors were found useful up to 300°C. Simple circuits 
for a geothermal temperature logging tool have been fabricated 
using these hybrid materials, components, and Si MOS and JFET 
devices. Oven tests show satisfactory stability from 25 to 300°C and 
at least 100-h circuit operation at 300°C. 5 refs. 


52339 Hawaiians test first U.S. volcanic geothermal well. Eng. 
Min. J.; 177: No. 9, 186, 190(Sep 1976). 

It is stated that a test well drilled into Kilauea Volcano’s east 
rift zone may produce enough steam for 617°F water to supply 
electricity for up to 10,000 persons. The latest test indicates the well 
has sufficient rock permeability and fluid storage to recharge itself. 
Drilling begun in Dec. 1975 was completed at 6450 ft in Apr. 1976. 
A slotted casing was installed in the bottom 4300 ft of the well, 
drilling mud was flushed from the hole, a series of pumping tests 
were conducted to obtain temperature and pressure measurements, 
and the well was flashed for a short period early in July 1976. The 
next step, a 4 to 6 week flash within the next two months, will 
explore recharging capabilities. At least two more comparative test 
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wells probably will be drilled before a prototype powerplant is built. 
Power could be on the line within four years if the project proceeds 
on schedule. More than $3 million has already been committed by 
the National Science Foundation, ERDA, the Hawaiian Electric 
Co., and Water Resources International Inc., which drilled the shaft. 


ECONOMIC AND FINANCIAL ASPECTS 


REFER ALSO TO CITATION(S) 52343, 52354 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 52423 


52340 (LA-UR—78-919) Environmental assessment of dissolved 
gases in LASL’s Hot Dry Rock geothermal source demonstration 
project. Gutschick, V.; Rea, K. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1978. Contract W-7405-ENG-36. 5p. (CONF-780708—4). 
Dep. NTIS, PC A02/MF AOl1. 

From Geothermal Resources Council meeting; Hilo, HI, 
USA (25 Jul 1978). 

The HDR project has progressed to the point where studies 
can now be concentrated on the geothermal fluid itself. First exami- 
nations of the fluid for dissolved gases are summarized. These gases 
can be emitted when fluid is vented during restarting of circulation 
or by inadvertent venting of the system during operation. A prime 
assessment objective was to obtain a gas sample of at least 1 to 2 liter 
atmospheres (STP), scrubbed of on-site reactive gases H2S, NHs, and 
CO, and analyze it qualitatively and quantitatively for content. 
Analysis was done off-site by gas chromatography and infrared 
absorption spectroscopy. H2S was the only toxic gas detected. At 
the levels found, it should pose no hazard, even for major releases of 
fluid. The mystery gas is unassessed for toxicity, but it is not a 
recognized and potent substance, such as hydrogen cyanide. The 
excessive pressure of dissolved air, yet to be evaluated, may be of 
mundane origin in pumping or may be very significant in indicating 
mechanisms for water losses at depth. Of the remaining fluid compo- 
nents, only fluoride at its elevated concentrations (approximately = 
to 12 ppM) poses a modest hazard in the event that fluid is released 
in very extensive amounts to surrounding drainages; the standards 
for drinking water are less than 2 ppM. Major releases of geothermal 
fluid to drainages are unlikely, even for future HDR facilities of 
much larger sizes. 


52341 Broadlands likely impact on the Waikato River. N.Z. 
Energy J.; 51: No. 3, 30(25 Mar 1978). 

A report on the ecological impact on the Waikato River of 
the discharge of untreated effluent from the proposed Broadlands 
geothermal power station is summarized. The general, physical, 
chemical and biological characteristics of the Waikato River were 
studied so that an estimate could be made of the likely consequences 
of adding effluent from the Broadlands geothermal power station. 
The increase in river temperature is seen as being environmentally 
unacceptable. Nutrients from geothermal bore water, as well as trace 
amounts of B and As, are viewed as possible environmental pollut- 
ants. (JGB) 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 52198 


GEOTHERMAL POWER PLANTS 


52342 Scenario for geothermal electric power development in 
Imperial Valley. Ermak, D.L. (Univ of Calif, Lawrence Livermore 
Lab). Energy (Oxford); 3: No. 2, 203-217(Apr 1978). 

The growth of geothermal electric power operations in Impe- 
rial Valley, California is projected over the next 40 yr. With com- 
mercial power forecast to become available in the 1980s, the scenario 
considers three subsequent growth rates of 40, 100 and 250 
megawatts (MW) per year. These growth rates, along with estimates 
of the total resource size, result in a maximum level of electric power 
production ranging from 1000 to 8000 MW to be attained in the 2010 
to 2020 time period. Power plant siting constraints are developed 
and used to make siting patterns for the 400 through the 8000 MW 
level of power production. Two geothermal technologies are includ- 
ed in the scenario: flashed steam systems which can produce their 
own cooling water from the geothermal steam condensate and 
which emit noncondensable gases to the atmosphere; and high 





5194 ENERGY RESEARCH ABSTRACTS 


ressure, confined flow systems which inject all the geothermal fluid 
k into the und. An analysis of the scenario is made with 
regard to well drilling and power-plant construction rates, land use, 
cooling water requirements, and hydrogen sulfide emissions. 24 refs. 


POWER PLANT SYSTEMS AND COMPONENTS 


52343 (LBL—7039) Optimizations of geothermal cycle shell and 
tube exchangers of various configurations with variable fluid proper- 
ties and site specific fouling. Pope, W.L.; Pines, H.S.; Silvester, L.F.; 
Doyle, P.A.; Fulton, R.L.; Green, M.A. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Mar 1978. Contract W-7405- 
ENG-48. 5p. (CONF-780708—1). Dep. NTIS, PC A02/MF AOI1. 

From Geothermal Resources Council meeting; Hilo, HI, 
USA (25 Jul 1978). 

A new heat exchanger program, SIZEHX, is described. This 
program allows single step multiparameter cost optimizations on 
single phase or supercritical exchanger arrays with variable proper- 
ties and arbitrary fouling for a multitude of matrix configurations 
and fluids. SIZEHX uses a simplified form of Tinker’s method for 
characterization of shell side performance; the Starling modified 
BWR equation for thermodynamic properties of hydrocarbons; and 
transport properties developed by NBS. Results of four parameter 
cost optimizations on exchangers for specific geothermal applica- 
tions are included. The relative mix of capital cost, pumping cost, 
and brine cost ($/Btu) is determined for geothermal exchangers 
illustrating the invariant nature of the optimal cost distribution for 
fixed unit costs. 


GEOTHERMAL ENGINEERING 


52344 Engineering aspects of development with em- 

on the Imperial Valley of California. Goldsmith, M. (Calif Inst 
of Technol, Pasadena). Energy (Oxford); 3: No. 2, 127-148(Apr 1978). 

This review was prepared in support of a geothermal plan- 
ning activity of the County of Imperial. Engineering features of 
potential geothermal development are outlined. Acreage require- 
ments for drilling and powerplants are estimated, as are the costs for 
wells, fluid transmission pipes, and generating stations. Rough scal- 


ing relationships are developed for cost factors as a function of 
reservoir temperature. Estimates are made for cooling water require- 


ments, and ible sources of cooling water are discussed. Avail- 
ability and suitability of agricultural wastewater for cooling are 
emphasized. The utility of geothermal resources for fresh water 
production in the Imperial Valley is considered. 14 refs. 


DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 52353 


52345 (LA-UR—78-1239) Advanced turbodrills for geothermal 
wells. Maurer, W.C.; Rowley, J.C.; Carwile, C. (Maurer Engineer- 
ing, Inc., Houston, Tex. (USA); Los Alamos Scientific Lab., N.Mex. 
(USA), Department of Energy, Washington, DC (USA). Div. of 
Geothe: —_ 1978. Contract W-7405-ENG-36. 4p. (CONF- 
780708—9). Dep. NTIS, PC A02/MF AOI. 

From Geothermal Resources Council meeting; Hilo, HI, 
USA (25 Jul 1978). 

The development of a new high-temperature, 350°C ad- 
vanced turbodrill for use in drilling geothermal wells is underway. 
Existing downhole drilling motors are temperature limited because 
of elastomeric degradation at elevated temperature. The new turbo- 
drill contains high-torque turbine blades and improved seals which 
allow higher bit pressure drops. This new geothermal turbodrill 
which is designed for improved directional drilling offers economic 
alternatives for completing geothermal wells. The advanced turbo- 
drill will be tested in the Los Alamos Scientific Laboratory's hot dry 
rock geothermal wells. 


52346 (LBL—7027, pp 27-34) Technology and needs for drilling 
and well testing instrumentation. McDonald, W.J. (Maurer Engineer- 
ing Inc., Houston, TX). Mar 1977. 

From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 

In Invitational well-testing symposium proceedings. 

Detailed information on the physical properties of geothermal 
reservoirs is required for effective and economic development and 
— of these energy resources. While many methods are availa- 
ble to obtain needed information, two of the most important are 
measurements-while-drilling and well testing. These are complemen- 
tary in time and in information provided. Methods of well testing 
include pressure build-up, draw-down, flow, injection, interference, 
pulse, and drill-stem tests. All require sensitive, accurate, and reliable 
measurement of pressure and temperature. Recent developments 
promise improved data acquisition by surface automation and com- 
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puter processing, while reducing instrumentation costs by improved 
pressure sensors. Temperature limitations remain a problem and are 
one of the great needs in geothermal applications. Measurements- 
while-drilling (MWD) systems are of great interest because they 
offer an opportunity to obtain data from the reservoir as it is 
penetrated by the bit and drill in relatively undamaged condition. 
Also MWD systems offer improved safety while reducing drilling 
costs. Four telemetry methods for MWD are under development: 
mud pulses, hard-wire, acoustic and electromagnetic systems. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


52347 (UCRL—80970) Effects of organic additives on the forma- 
tion of solids from h geothermal brine. Harrar, J.E.; Loren- 
sen, L.E.; Otto, C.H. Jr.; Deutscher, S.B.; Tardiff, G.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Mar 1978. 
Contract W-7405-ENG-48. 5p. (CONF-780708—17). Dep. NTIS, 
MF AOl. 

From Geothermal Resources Council meeting; Hilo, HI, 
USA (25 Jul 1978). 

Portions of document are illegible. 

Studies are underway to identify compounds that will, at 
cost-effective concentrations, inhibit scale and solids formation when 
added to the brine at the high-temperature (approximately 200°C) 
front end of the plant. The study reported here constitutes a prelimi- 
nary, bench-test screening of 49 substances, the most promising of 
which will be examined later in on-line pilot plant studies. A variety 
of substances were tested, including both simple and polymeric 
alcohols, ethers, aldehydes, carboxylic acids, amines, amides, cellu- 
lose derivatives, and classes of materials such as detergents, surfac- 
tants, and coupling agents. An inorganic phosphate, KH2PQ,, and a 
chelating agent EDTA, also were tested. In the present work the 
additives were mixed with hypersaline brine that had been acidified 
to pH 4.0 +- 0.3 and flashed to 1 atm, approximately 100°C, in the 
LLL Gecthermal Field Test Apparatus near Niland, California. The 
rate of disappearance of dissolved silica from the treated brine was 
compared with the rate for untreated brine as a measure of the 
effectiveness of the additive. (JGB) 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 51948, 52331, 52336 


52348 (LBL—7027, pp 92-99) Variable rate multiple well testing 
analysis. McEdwards, D.G.; Tsang, C.F. (Univ. of California, Berke- 
ley). Mar 1977. 

From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 

In Invitational well-testing symposium proceedings. 

To permit convenient analysis of well test data obtained 
under conditions that do not meet the assumptions of a type curve 
solution, a computer-based least-squares fitting technique similar in 
principle to the graphical curve matching technique was developed. 
The analysis technique presented accounts for the effects of two or 
more flowing wells, unique flow rate histories, the presence of a 
linear boundary (leaky or barrier), well bore storage, and skin effect. 
Discussion is presented in five main sections: an analytical develop- 
ment section which presents the ways in which variable flow rates, 
boundaries, well bore storage, skin effect, and two or more produc- 
ing wells are treated; a section describing the operation of the 
minimization procedure; a section concerning validation of the 
method in light of known solutions; a section containing examples of 
the method applied to field data; and a section discussing the proper 
use of the least-squares well test analysis program. (JGB) 


52349 (PB—276246) Geothermal reservoir engineering, second 
workshop summaries, December 1-3, 1976. Kruger, P.; Ramey, H.J. 
Jr. (Stanford Univ., CA (USA)). Dec 1976. 352p. (SGP-TR—20). 
NTIS PC A16/MF AO1. 

Workshop proceedings included the following: (1) During the 
Overview Session some papers, among others, discussed ‘Geother- 
mal Reservoir Engineering Research’ and ‘Geothermal Reservoir 
Engineering in Industry’; (2) Session I, Reservoir Physics, included 
papers on ‘Steam Zone Temperature Gradients at the Geysers’ and 
‘Water Influx in a Steam Producing Well’; (3) Session II, Well 
Testing, included papers on ‘Borehole Geophysics in Geothermal 
Wells--Problems and Progress’ and ‘Herber-Pressure Interference 
Study’; (4) Session III, Field Development, included papers on ‘A 
Reservoir Engineering Study of the East Mesa KGRA’ and ‘Deter- 
mining the Optimal Rate of Geothermal Energy Extraction’; (5) 
Session IV, Well Stimulation, included papers on ‘Fluid Flow 
Through a Large Vertical Crack in the Earth's Crust’ and ‘Explosive 
Stimulation of Geothermal Wells’; and (6) Session V, Modeling, 
included papers on ‘Steam Transport in Porous Media’ and ‘Large- 
Scale Geothermal Field Parameters and Convection Theory.’ 
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52350 (UCID—4033) Geothermal emissions data base: Cerro 
Prieto geothermal field. Schwartz, S.R. (comp.). (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Apr 1978. Contract W- 
7405-ENG-48. 298p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

A new database subset on the gaseous emissions from the 
Cerro Prieto geothermal field is presented. Properties and states of 
the reservoir fluid such as flow rates, wellhead pressure, and enth- 
alpy are included in the file along with the well name and constitu- 
ent measurement. This subset is the result of an initial screening of 
the data covering 1967 to 1969, and new additions will be appended 
periodically to the file. The data are accessed by a database manage- 
ment system as are all other subsets in the file. Thereby, one may 
search the database for specific data requirements and print selective 
output. For example, one may wish to locate reservoir conditions for 
cases only when the level of the constituent exceeded a designated 
value. Data output is available in the form of numerical compilations 
such as the attached, or graphical displays disposed to paper, film, or 
magnetic tape. 


52351 Case history of eight drilled wells around Kogomebashi, 
Yugawara geothermal field, Kanagawa Prefecture. Hirano, T.; Awaya, 
T.; Oyama, M.; Oki, Y. (Hot Spring Research Inst., Hakone, Japan). 
Bull. Hot Spring Res. Inst., Kanagawa Prefect.; 7: No. 2, 53-68(1976). 
(In Japanese). 

In the Yugawara geothermal area, lowering of the water table 
by overdischarge is a serious problem for the further development of 
this resort. About 40 years ago most of the thermal water was 
naturally discharged, but now none of it is. In accordance with the 
appearance of many deep wells, the chemical constituents and tem- 
perature of thermal waters are decreased, reflecting lowering of the 
water table. Eight old deep wells around Kogomebashi, Onsenba, 
which retained their thermal water discharge from 1913 to 1975, are 
described. All wells maintain their thermal water discharge, without 
exception, with setting of pumping device, power up of the pump 
and prolonging of the air pipe of air-lift pump. Evidence for decreas- 
ing amounts of chemical constituents of the thermal waters accom- 
panying the lowering of the water table is presented. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 52334 


52352 (LA-UR—78-917) Thermal stress cracking and enhance- 
ment of heat extraction from fractured geothermal reservoirs. 
Murphy, H.D. (Los Alamos Scientific Lab., N.Mex. (USA)). 1978. 
Contract W-7405-ENG-36. 4p. (CONF-780708—3). Dep. NTIS, MF 
AOl. 

From Geothermal Resources Council meeting; Hilo, HI, 
USA (25 Jul 1978). 

Portions of document are illegible. 

The effects of thermal stress cracking, upon heat extraction 
were studied. Very fundamental approximate analyses were per- 
formed to elucidate the mechanics of thermal stress cracking, and 
the main results are summarized. 


52353 (LA-UR—78-1336) Development of hot dry rock re- 
sources. Pettitt, R.A.; Tester, J.W. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1978. Contract W-7405-ENG-36. llp. (CONF- 
780572—1). Dep. NTIS, PC A02/MF AO1. 

From Geothermal seminar; Sacramento, CA, USA (9 May 
1978). 

The LASL Hot Dry Rock Geothermal Energy Project is the 
only U.S. field test of this geothermal resource. In the LASL 
concept, a man-made geothermal reservoir would be formed by 
drilling a deep hole into relatively impermeable hot rock, creating a 
large surface area for heat transfer by fracturing the rock hydrauli- 
cally, then drilling a second hole to intersect the fracture to com- 
plete the circulation loop. In 1974, the first hole was drilled to a 
depth of 2929 m (9610 ft) and a hydraulic fracture was produced 
near the bottom. In 1975, a second hole was directionally drilled to 
intersect the fracture. Although the desired intersection was not 
achieved, a connection was made through which water was circulat- 
ed. After a year's study of the fracture system, drilling began again 
in April 1977 and an improved connection was achieved. In Septem- 
ber of 1977 a 5 MW (thermal) heat extraction and circulation 
experiment was conducted for 100 h as a preliminary test of the 
concept. An 1800-h circulation experiment was concluded on April 
13, 1978 to determine temperature-drawdown, permeation water loss 
and flow characteristics of the pressurized reservoir, to examine 
chemistry changes in the circulating fluid, and to monitor for in- 
duced seismic effects. 


TIDAL POWER 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 52329 


52354 (IDO—1622-4) Non-electric applications of geothermal 
energy in six Alaskan towns. Final report, October 1976—November 
1977. Farquhar, J.; Grijalva, R.; Kirkwood, P. (Pacific Sierra Re- 
search Corp., Santa Monica, CA (USA)). Nov 1977. Contract EY- 
77-C-07-1622. 243p. Dep. NTIS, PC A11/MF AO1. 

The potential for direct (non-electric) utilization of local- 
gradient geothermal energy in six Alaskan towns is summarized. A 
major objective of this study was to stimulate development and use 
of the geothermal resource provided by the earth's average thermal 
gradient, as opposed to the few anomalies that are typically chosen 
for geothermal development. Hence, six towns for study were select- 
ed as being representative of remote Alaskan conditions, rather than 
for their proximity to known geothermal resources. The moderate- 
temperature heat available almost everywhere at depths of two to 
four kilometers into the earth's mantle could satisfy a major portion 
of the nation’s heating requirements—but the cost must be reduced. 
It is concluded that a geothermal demonstration in Nome would 
probably be successful and would promote this objective. 


52355 Aluminum flocks yield in mineral waters heated with geo- 
thermal steam, Hirano, T.; Oki, Y; Awaya, T. (Hot Spring Research 
Inst., Hakone, Japan). Bull. Hot Spring Res. Inst., Kanagawa Prefect.; 
4: No. 2, 65-72(1973). (In Japanese). 

Acid sulfate water from the Ajiga-ike swamp is heated with 
geothermal steam and supplied as thermal water to the lakeside of 
Ashino-ko. Dilution of the hot water with cold water yields alumi- 
num flocks in the bath-tub, which arises serious problems in transpar- 
ency of thermal water. The chemistry and occurrences of aluminum 
flocks in the mineral water are described. 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 53830 


ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 52347 


52356 (LA-UR—78-926) Experimental alteration of a granodior- 
ite in a circulation system. Charles, R.W. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 5p. (CONF- 
780708—2). Dep. NTIS, PC A02/MF AO1. 

From Geothermal Resources Council meeting; Hilo, HI, 
USA (25 Jul 1978). 

Reaction of granodiorite from the Fenton Hill Hot Dry Rock 
Geothermal Site with distilled water at 300°C and 345 bars total 
pressure for 8 months has produced many morphological and chemi- 
cal effects. Eight polished rock disks were mounted on a tantalum 
pedestal inside a 500 ml autoclave. The autoclave is part of a 
circulation system designed for operation to 400°C and 345 bars. 
Solution samples were taken at 32, 56, 176, 368, 752, 1544, 3104, and 
5816 hr. Rock disks were removed also at the latter four times. The 
reactivity of phases was found to be quartz/microcline/plagioclase/ 
mafics, opaques and trace phases. Quartz was removed congruently. 
The albite component of the plagioclase was dissolved essentially 
congruently changing plagioclase from oligoclase (fresh) to bytow- 
nite (8 mo.). Microcline showed congruent dissolution. Other phases 
were inert. Secondary mineralization included phillipsite, thomoson- 
ite, and vermiculite. 


TIDAL POWER 


ECONOMICS 


52357 Can wave and tidal power be economic. Diamant, R.E.M. 
Heat. Vent. Eng.; 50: No. 587, 6-10(Jul 1976). 

With a view to assessing commercial economics, present and 
projected schemes to exploit tidal power and wave power, including 
Rance tidal power scheme, Kimberley power station and Severn 
barrage are discussed. For wave power projected Mauritius develop- 
ment and British wave-power research--contouring rafts, oscillating 
water column, Salter duck and Russell rectifier are discussed. The 
scheme of Lockheed Oceans Systems of USA for ocean thermal 
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energy conversion exploiting ocean temperature differentials at dif- 
ferent layers is examined. 


TIDAL POWER PLANTS 


52358 Severn barrage study. Wallingford, England; Hydraulics 
Research Station (1976). 82p. 

The results of a study on tidal power schemes for the Severn 
Estuary are presented. The study involved the mathematical model- 
ing of several schemes for barrages at the mouth of the Severn. 


WAVE ENERGY CONVERTERS 


REFER ALSO TO CITATION(S) 52357 


WIND ENERGY 


REFER ALSO TO CITATION(S) 52229, 52230 


AVAILABILITY (CLIMATOLOGY) 


REFER ALSO TO CITATION(S) 52367 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 52423 


WIND ENERGY ENGINEERING 


APPLICATIONS 


52359 (PB—275658) Windmill power for city people. Final 
report. Christianson, M. (Energy Task Force, Inc., New York 
(USA)). May 1977. 73p. NTIS PC A04/MF AO1. 

This report discusses the first urban windmill used as an 
alternative energy source. The windmill was designed and installed 
at 519 East 11th Street, a tenement building in New York City. 
Findings show that the energy produced from the windmill is an 
important renewable energy resource which can be used in most 
urban areas and which reduces dependency on utility companies. A 
brief history of the windmill’s origin, design and installation proce- 
dures are outlined. Also included are comparisons of energy savings 
of the windmill energy versus the utility companies. An appendix 
consists of literature, resources, a wind speed and direction map of 
the USA, structural engineering calculations and an explanation of 
windforces on windmills. 


TURBINE DESIGN AND OPERATION 


52360 (COO—2617-4/2) Giromill wind tunnel test and analysis. 
Volume II. Technical discussion. Final report, June 1976—October 
1977. Moran, W.A. (McDonnell Aircraft Co., St. Louis, Mo. 
(USA)). Oct 1977. Contract EY-76-C-02-2617. 96p. Dep. NTIS, PC 
A95/MF AOl. 

A wind tunnel test of a Giromill rotor was conducted. The 
objective of this test was to substantiate the performance computed 
by the Larsen cyclogiro vortex theory. Additional objectives were 
to obtain performance comparison data between the Giromill, a 
sinusoidal blade modulation Giromill, a Darrieus rotor, and a modi- 
fied Darrieus rotor that flips the blades a few degrees. A three 
bladed Giromill rotor having a diameter of 2.13 m (7 ft) and a span 
of 1.52 m (5 ft) was tested in the McDonnell Aircraft Company 15 x 
20 ft Mini Speed Wind Tunnel. The blade modulations were accom- 
plished through use of a cam and push rod arrangement. Replaceable 
cams provided the desired blade modulation at the various operating 
points. Various operating conditions were achieved by adjusting the 
rotor RPM and tunnel speed. The results show that the Giromill has 
good performance, equal to or much better than that predicted by 
theory, and outperforms the other types of vertical axis wind tur- 
bines tested. 


52361 (PB—276174) The application of wind energy systems to 
desalination. Cadwallader, E.A.; Westberg, J.E.; Williamson, W.R. 
(Williamson Engineering Associates, Inc., Navarre, FL (USA)). 22 
= 1977. Contract DI-14-34-0001-7523. 68p. NTIS PC A04/MF 
AOl. 


ERA VOL. 3, NO. 22 


The impact of rapidly increasing fuel costs has all but made 
saline water conversion uneconomical. However, the application of 
wind energy systems to membrane processes for brackish water 
conversion offers an economical solution. Commercially available 
wind turbines and those under development appear promising for 
producing electrical energy at costs ranging from five cents down to 
1.8 cents per kilowatt hour. It is still possible to reach costs for 
desalting brackish water at less than $1.00 per thousand gallons with 
large wind energy/desalination systems. The coupling of wind 
energy turbines to electrodialysis and reverse osmosis also offers 
technological advantages, such as variable energy outputs from wind 
turbines, to optimize variable fluid flows in the desalination process- 
es for maximum, economic production of potable water. Research 
and development efforts in this direction are indicated. 


52362 (PNL—2518) Preliminary results of a field experiment to 
characterize wind flow through a vertical plane. Verholek, M.G. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Apr 
1978. Contract EY-76-C-06-1830. 42p. Dep. NTIS, MF AOl1. 

Preliminary results are presented of a field experiment to 
study the turbulent structure in the wind flow through a simulated 
disc of rotation of a large, horizontal-axis wind turbine blade. The 
wind flow impinging on the hypothetical turbine blade was simulat- 
ed by a nine-element circular array of three component anemometers 
in a single vertical plane. The wind data were analyzed as: a single 
point, hub height measurement (at the center of the array); an 
arithmetic average of all sensors; and a synthesis of the data records 
assumed to represent measurement locations on a hypothetical, rotat- 
ing turbine blade. The effects of areal averaging were examined 
using the arithmetic mean over the array. Similarly, the effects of 
averaging over the blade pair were examined by arithmetically 
averaging opposing data points representing the air flow past the 
rotating blade. 


52363 Wind powered rotary electric tor. Szoeke, J. US 
Patent 4,086,498. 25 Apr 1978. Filed date 25 Apr 1975. 8p. 

A machine and method are described for converting the 
wind’s linear force to electricity. The device consists of a rotor, 
walled at both inner and periphery radiuses, encircled by a periphery 
deflector and its inner radius covered with a core deflector. Tapping 
means attached to the back planar base of its plurality of rotor vanes 
and rotably associated with plurality of reciprocating generators. 
Rotation speed and generating electricity regulated by operating 
means, mounted to its axis. 


52364 Wind driven high altitude power apparatus. Fry, C.M. US 
Patent 4,084,102. 11 Apr 1978. Filed date 19 Jan 1976. 10p. 

Wind driven rotors are affixed along the length of a flexible 
power shaft, and the shaft is suspended at a great height above the 
earth by means of a swivel. The lowermost end of the shaft is 
connected to rotate a ground supported energy conversion device. 
The winds aloft impart rotational motion into the wind rotors, 
whereupon the rotational energy of the shaft is converted into 
electrical power or other form of power by the conversion device. 
The swivel enables the rotating shaft to be affixed to a nonrotating 
lifting or suspension device. The lifting device includes lighter-than- 
air lifting bodies, aerodynamic lifting bodies, as well as a combina- 
tion thereof. 


52365 Wind turbine with automatic pitch and yaw control. 
Cheney, M.C. Jr.; Spierings, P.A.M. (to United Technologies 
Corp.). US Patent 4,083,651. 11 Apr 1978. Filed date 17 Aug 1976. 
12p. 

A wind turbine is described which has a flexible central beam 
member supporting serodynamic blades at opposite ends thereof and 
fabricated of uni-directional high tensile strength material bonded 
together into beam form so that the beam is aggre The 
material has high tensile strength to carry the blade centrifugal 
loads, low shear modulus to permit torsional twisting thereof for 
turbine speed control purposes, and adequate bending stiffness to 
permit out-of-plane deflection thereof for turbine yard control pur- 
poses. A selectively off-set weighted pendulum member is pivotally 
connected to the turbine and connected to the beam or blade so as to 
cause torsional twisting thereof in response to centrifugal loading of 
the pendulum member for turbine speed control purposes. 


52366 Overspeed spoilers for vertical axis wind turbine. Rangi, 
R.S.; South, P. (to Canadian Patents and Development Ltd.). US 
Patent 4,082,479. 4 Apr 1978. Priority date 25 Sep 1975, Canada. 4p. 

An overspeed spoiler is described for vertical axis wind 
turbines of the type having straight or curved airfoil blades attached 
to a vertical shaft formed by a relatively thin flat blade shaped 
spoiler element hinge mounted on the trailing edge, leading edge, or 
at a central position of a portion of the airfoil section. The element 
has two portions one of which is held flush or against a surface by 
spring means with a surface of the blade towards the turbine rotor 
axis and the other lies substantially parallel to the chordline of the 
airfoil. The weight and configuration of the element is such that at a 
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predetermined turbine rotor speed the element rotates against the 
spring force because of centrifugal action and takes up a position 
generally transverse to the air flow direction such as to cause much 
increased drag and control overspeeding of the rotor. 


SITE CHARACTERISTICS 


52367 (PNL—2521) Siting handbook for small wind energy con- 
version systems. Wegley, H.L.; Orgill, M.M.; Drake, R.L. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). May 1978. Con- 
tract EY-76-C-06-1830. 118p. Dep. NTIS, PC A06/MF AOI. 

The primary purpose of this handbook is to provide siting 
guidelines for laymen who are considering the use of small wind 
energy conversion systems. With this purpose in mind, the handbook 
is being published in its current form to provide basic strategies to 
users as early as possible. The handbook will soon require updating 
due to rapidly changing technology and the evolving needs of users. 
Consequently, the authors also intend for this edition to serve as a 
review copy prior to wider distribution. 


ELECTRIC POWER ENGINEERING 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 51879, 52375, 52376, 52459 


52368 (HCP/T2583—01/2) Technical notes for the conceptual 
design for an atmospheric fluidized-bed direct combustion power gen- 
erating plant. (Stone and Webster Engineering Corp., New York 
(USA)). Apr 1978. Contract EF-77-C-01-2583. 664p. Dep. NTIS, PC 
A99/MF AO1. 

The design, arrangement, thermodynamics, and economics of 
a 592 MW(e) (nominal gross) electric power generating plant 
equipped with a Babcock and Wilcox Company (B and W) atmos- 
pheric fluidized bed (AFB) boiler are described. Information is 
included on capital and operating costs, process systems, electrical 
systems, control and instrumentation, and environmental systems. 
This document represents a portion of an overall report describing 
the conceptual designs of two atmospheric fluidized bed boilers and 
balance of plants for the generation of electric power and the 
analysis and comparison of these conceptual designs to a convention- 
al pulverized coal-fired electric power generation plant equipped 
with a wet limestone flue gas desulfurization system. 


52369 (HCP/T2583—01/3) Technical notes for the conceptual 
design for an atmospheric fluidized-bed direct combustion power gen- 
erating plant. (Stone and Webster Engineering Corp., New York 
(USA)). Apr 1978. Contract EF-77-C-01-2583. 600p. Dep. NTIS, PC 
A99/MF AO1. 

The design, arrangement, thermodynamics, and economics of 
a 578 MW(e) (nominal gross) electric power generating plant 
equipped with a Foster Wheeler Energy Corporation (FWEC) at- 
mospheric fluidized bed (AFB) boiler are described. Information is 
included on capital and operating costs, process systems, electrical 
systems, control and instrumentation, and environmental systems. 
This document represents a portion of an overall report describing 
the conceptual designs of two atmospheric fluidized bed boilers and 
balance of plants for the generation of electric power and the 
analysis and comparison of these conceptual designs to a convention- 
al pulverized coal-fired electric power generation plant equipped 
with a wet limestone flue gas desulfurization system. 


52370 Statistical method of optimization of power system operat- 
ing conditions. Geraskin, O.T. (Minenergo SSSR, USSR). Jzv. Vyssh. 
Uchebn. Zaved., Energ.; No. 11, 21-25(Nov 1977). (In Russian). 

A method of solving the problem of optimal distribution of 
active and reactive capacities in power systems, allowing for capac- 
ity losses in networks and operating constraints, is described. It is 
proposed to employ the statistical method for determining the condi- 
tional minimum of the target function, with selection of its direction 
in accordance with the first successful random vector and with a 
combination of the trial and working steps. Two modifications of the 
method--random search and random descent--are considered. The 
statistical method of optimization is universal. It is particularly 
effective when there are many factors and at a distance from the 
extremum. This method has been realized on a computer and may be 
recommended for wide use in practical calculations of power sys- 
tems. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 52903, 53248, 53448 
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52371 Results of investigation of a stepwise steam cooler with 
water injection through a throttle valve. Zaryankin, A.E.; Smel'nitskii, 
S.G.; Karashchuk, V.E. (Moscow Power Eng Inst, USSR). Jz». 
Vyssh. Uchebn. Zaved., Energ.; No. 11, 61-66(Nov 1977). (In Russian). 

Measurements of parameters in a stream cooler channel are 
carried out using the flat model of a rapid reducing and cooling plant 
with injection of cooling water into the steam stream in the zone of 
variable passage section between the throttle valve and its seat. The 
character of the flow of the steam and water mixture under different 
conditions is clarified. With common supersonic drops on the steam 
cooler, the supersonic velocity zone takes about a half of its length 
and ends with a fairly intense shock wave, after which the flow has a 
subsonic character. It is shown that the investigated flow of steam in 
a steam cooler may be carried out at reduced parameters, because at 
Re> 1.0*10$sup 6§ self-similar conditions prevail. 


52372 Device for cooling down cooling water especially in cooling 
towers. Guenter, E.; Baer, E.; Wurz, D. German(FRG) Patent 
2,532,544/A/. 27 Jan 1977. 19p. (In German). 

A cooling tower is described where water runs over packing 
plates being cooled by steaming air. In the cooling process a combi- 
nation of wet and dry cooling is applied, namely by special design of 
the packing plates which are arranged inclined to the vertical. 
Spraying device and packing plates are shaped in such a way that 
the plates are wetted almost on one side only. 13 drawings explain 
the construction of the device described in detail. 


52373 Optimal design of thermal insulation for highly maneuver- 
able steam turbines. Voronkov, S.T. Energomashinostroenie; No. 12, 
27-28(1977). (In Russian). 

A theoretical justification of a combined thermal insulation 
with heat accumulation inserts is given. The new insulation makes it 
possible to control the thermal state of rapidly cooling parts during a 
set period of hot outage. Thermal insulation with a heat absorbing 
insert was tested at the Lithuanian district power plant. The chro- 
mite-concrete insert was 30 and 50 mm thick and thermal insulation 
with the heat conductivity coefficient of 0.056 kcal (m*h*°C) was 
140 and 180 mm thick. After 50 h of hot outage the temperature of 
pipe metal dropped from 540 to 250°C. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 52984 


52374 (ANL/EES-CP—7) Commercialization of coal-based 
combined cycle plants. Reddy, G.N. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 20p. (CONF-780636— 
5). Dep. NTIS, PC A02/MF AO1. 

From 71. Air Pollution Control Association meeting; Hous- 
ton, TX, USA (25 Jun 1978). 

The assessment methodology used and the results obtained 
for low Btu gasification/combined cycle power generation (LBG/ 
CCPG) systems are discussed. The assessment was carried out by 
establishing a base case that would allow the development of perti- 
nent technical factors, related to system design and operating condi- 
tions, to be used in comparing this technology with other power 
generation technologies. The establishment of a base case is dis- 
cussed, followed by a description of the combined cycle systems 
under consideration. The results of the assessment are presented 
showing the energy conversion efficiency, environmental impact, 
cost of electricity generated, and commercialization potential. Also 
discussed are the commercial availability of this technology and its 
potential contribution toward the attainment of the increased coal 
use and production goal in the President's National Energy Plan. 


52375 (FE—2291-13) High Temperature Turbine Technology 
Program: Phase I. Topical report. Low Btu fuel combined cycle 
reference design, 750 kW electric power plant with integrated low Btu 
fuel gas plant. (Curtiss-Wright Corp., Wood-Ridge, N.J. (USA). 
Power Systems Div.). Feb 1977. Contract EX-76-C-01-2291. 122p. 
Dep. NTIS, PC A06/MF AO1. 

A promising method for increasing baseload efficiency using 
coal-derived fuels is through the use of an advanced design com- 
bined gas turbine-steam turbine system integrated with a low Btu 
gasifier. To achieve a high level of efficiency it is necessary to 
increase the gas turbine inlet temperatures to values of 2600 to 
3000°F and to adapt the gas turbine to the coal derived fuel 
environment. The design of a combined cycle generating system for 
operation on low Btu coal gas with the following objectives is 
presented: (1) increased baseload plant efficiency; (2) high tempera- 
ture turbine operation; (3) optimum utilization of exhaust gas energy; 
(4) environmentally acceptable operation; and (5) high degree of 
reliability, maintainability and availability. 


52376 (FE—2291-23A) High Temperature Turbine Technology 
Program. Phase II. Technology test and support studies. Technical 
progress report, August 1, 1977—December 31, 1977. (Curtiss-Wright 
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Corp., Wood-Ridge, N.J. (USA). Power Systems Div.). Jan 1978. 
Contract EX-76-C-01-2291. 7ip. Dep. NTIS, PC A04/MF AOI. 

A promising method for increasing baseload efficiency using 
coal-derived fuels is through the use of an advanced design com- 
bined gas turbine-steam turbine system integrated with a low Btu 
gasifier. To achieve a high level of efficiency it is necessary to 
increase the gas turbine inlet temperatures to values of 2600 to 
3000°F and to adapt the gas turbine to the coal derived fuel 
environment. Phase 1, which was completed in 1977, defined the 
systems and development efforts required to complete the program. 
Phase 2, initiated in August 1977, consists of technology testing and 
support studies whose prime objective is to obtain the technical data 
necessary to complete the turbine sub-systems design that will be 
verification tested in Phase 3 of the program. 


§2377 (HCP/T2357—20) Coal Fired Combined Cycle Develop- 
ment Program. Quarterly report, July—September 1977. (General 
Electric Co., Schenectady, N.Y. (USA)). May 1978. Contract EX- 
76-C-01-2357. 86p. Dep. NTIS, PC A05/MF AO1. 

A progress report is given for a program to evaluate the coal 
fired combined cycle (CFCC) powerplant conceptual design, of the 
pressurized fluidized bed type, with power recovery gas turbine and 
to conduct a ——— development program. The supporting 
development is required for evaluating the pressurized fluidized bed 
combustion concept, for developing engineering correlations to be 
used in optimizing the commercial plant concept, and for evaluating 
the combustor/steam generator, the em cleanup, and the ad- 
vanced pas turbine materials approach for this application. The 
results of this program will provide PFBC technology advancement 
and also provide a backup concept and program for commercializa- 
tion of pressurized fluidized bed combustion. 


52378 Baseload reliability in a combustion turbine. Cooper, V.; 
Duncan, R. EPRI J.; 3: No. 5, 17-21(Jun 1978). 

The future uses for combined-cycle combustion turbines to 
provide utility baseloads depend on whether technological advances 
can produce better performance efficiency at lower costs. Although 
basically the same as jet aircraft engines, the difference in conditions 
(such as atmospheric contaminants, sulfidation, and mechanical 
stress) makes reliability less certain in a utility application. New 
emphasis on fuel economy, capital cost reduction, and coal-burning 
baseload-size units suggest the need for improving the combined- 
cycle concept. Data compiled by the Electric Power Research 


Institute on performance reliability is broken down by component to 
provide cost and trade-off information that will be useful in combus- 
tion turbine redesign programs. 


52379 Combined-cycle option for Auckland Thermal No. 1 power 
station. N.Z. Energy J.; 51: No. 3, 26-27(25 Mar 1978). 

Findings of the extended study tour undertaken by two senior 
N.Z.E.D. engineers to determine the following aspects related to 
combined-cycle plant—reliability, running costs and the identifica- 
tion of major problems which have been experienced with the 
combined-cycle plant at Auckland Thermal No. 1 power station are 
summarized. Consultants were retained to report on capital costs. 
These combined-cycle plant costs and various aspects of perform- 
ance are compared with those of conventional thermal power station 
plant. Also discussed is a preliminary study of sites for combined- 
cycle plant close to the Auckland city area as possible alternatives to 
the Waiau Pa site which has been proposed for Auckland Thermal 
No. 1 power station. 


52380 Investigation of liquid and gas and steam jet blowers. 
Chernukhin, V.A.; Tsegel’skii, V.G.; Glubokovskii, S.I.; Protopo- 
pov, I.M. Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 11, 88- 
91(1977). (In Russian). 

Experimental data are presented and characteristic conditions 
of operation of jet blowers are stressed. The effect of the vapor 
component on the operation of a jet blower is pointed out. Results of 
calculation in accordance with the method presented are compared 
with experimental data. 


WASTE-FUELED SYSTEMS 


52381 Heat transport in fluidized bed combustors. Sawarkar, 
.; Sasi, K.; Sen, P. (Indian Inst of Technol, Kharagpur, India). J. 
ines, Met. Fuels; 25: No. 9, 269-271, 276(Sep 1977). 
In India, a large quantity of low grade fuel such as rice husks, 
round nut shells, etc., having a calorific value of about 3500 kcal/ 
, is available. But difficulties due to scale formation on tubes were 
reported to crop up when these types of materials are used in 
conventional boilers. However, there is a possibility that by using a 
fluidized bed, through the continuous passage of the particles over 
the tubes, scale formation could be minimized. Due to the high 
temperature encountered here, radiation in addition to convection 
will play a significant role. Therefore, this study attempts to estimate 
the effect of temperature variation on heat transport by radiation and 
convection, separately. 8 refs. 
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COMPONENTS 
REFER ALSO TO CITATION(S) 51802, 52414 


52382 (ANL/EES-CP—4) Dynamic simulation of coal-based 
combined cycle plants for development of process control guidelines. 
Reddy, G.N. (Argonne National Lab., IL (USA)). 1978. Contract 
W-31-109-ENG-38. 3lp. (CONF-780656—2). Dep. NTIS, PC A03/ 
MF AOI. 

From Symposium on instrumentation and control for fossil 
demonstration; Newport Beach, CA, USA (19 Jun 1978). 

Low Btu gasification/combined cycle power generation 
(LBG/CCPG) plants and the use of dynamic simulation for develop- 
ing process control guidelines are described. The formulation of 
mathematical relationships describing the behavior of various proc- 
esses within an LBG/CCPG plant (model development) and their 
solution (simulation) are discussed. A simplified fluidized-bed gasifier 
model is used as an example. Use of the results of such simulation for 
developing process control system guidelines is also discussed. 


52383 (FE—2465-7) Erosion study in turbomachinery affected 
by coal and ash particles: Phase I. Interim report, March 1, 1978— 
May 31, 1978. Tabakoff, W. (Cincinnati Univ., Ohio (USA). Dept. of 
Aerospace Engineering and Applied Mechanics). Jun 1978. Contract 
EX-76-C-01-2465. 8p. Dep. NTIS, PC A02/MF AOl1. 

Turbomachinery operating with a working fluid containing 
coal ash particles is exposed to erosion. The problem of predicting 
erosion in the rotating and stationary balde rows is complex. Basic 
research work is necessary to identify the significant factors in- 
volved in such erosion and to quantify their effects. Initial tests in 
the cold erosion wind tunnel facility have yielded results useful in 
predicting the erosion characteristics of coal ash. The influence of 
particle impact angle on the erosion of 2024 aluminum alloys, 6Al- 
4V titanium alloys and 304 stainless steel for different angles of 
attack and different particle velocities was experimentally deter- 
mined. Using this data, basic equations have been developed which 
may predict the erosion of ductile alloys. The design and construc- 
tion of a “high temperature wind tunnel” has been completed and is 
in operation for erosion testing of various target materials. This 
facility has the capability of providing two phase flow at subsonic 
velocities as high as 1000 ft. per second and at temperatures between 
ambient and 2,000°F. To date, erosion data has been obtained for 
three target materials at different particle velocities, impingement 
angles and target temperatures. 


52384 (HCP/T2583—01/1) Technical notes for the conceptual 
design for an atmospheric fluidized-bed direct combustion power gen- 
erating plant. (Stone and Webster Engineering Corp., New York 
(USA)). Apr 1978. Contract EF-77-C-01-2583. 166p. Dep. NTIS, PC 
A08/MF AOl1. 

The processes involved, achievements in, and current state- 
of-the-art of the atmospheric fluidized bed (AFB) combustion tech- 
nology and its application to the generation of electric power are 
reviewed. The information is intended to be of primary use to the 
manager rather than to the practicing engineer. Information is in- 
cluded on: fluidized bed combustion technology; sorbent regenera- 
tion; and development requirements. 


52385 (HCP/T2583—01/4) Technical notes for the conceptual 
design for an atmospheric fluidized-bed direct combustion power gen- 
erating plant. (Stone and Webster Engineering Corp., New York 
(USA)). Apr 1978. Contract EF-77-C-01-2583. 230p. Dep. NTIS, PC 
Al11/MF AOl. 

The first part of this report presents a comparison of the 
conceptual designs of a large (570 MW(e)) pulverized coal (PC) 
steam generator equipped with a wet limestone flue gas desulfuriza- 
tion (FGD) system and two equivalent sized atmospheric fluidized 
bed (AFB) steam generators including balance of plants for electric- 
power generation. The reader is cautioned that this portion of the 
report compares a zero generation AFB technology to pulverized 
coal technology which has been operationally and economically 
optimized for the past half-century. This comparison is intended to 
be indicative of whether further development of the AFB concept as 
a viable alternative to the PC/FGD concept for electric-power 
generation is merited. In the second part, the load-following capabil- 
ity of a once-through subcritical atmospheric fluidized bed boiler is 
analyzed. Digital computer simulation predictions of the plant's 
response to open loop step changes in firing rate, feedwater flow, 
governor valve, unit load demand, etc, are made. The predicted 
response of throttle pressure, steam temperature, unit load, etc, are 
compared to the response of a conventional coal-fired, once- 
through, subcritical unit. The load-following capability is assessed 
through this qualitative comparison. Additional model response pre- 
—— are also presented for which no test data are presently 
available. 
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52386 Institute of Power research stand for fluidized-bed com- 
bustion of coal. Ficki, A.; Henel, A. Energetyka; 32: No. 5, 198- 
201(May 1978). (In Polish). 

The Institute of Power research stand for investigation of 
effects of combustion of carbonizats and coal having considerable 
contents of ash and sulfur in atmospheric fluidized-bed is described. 
The comprehensive research program, being accomplished by 
stages, is discussed. 


52387 Influence of slagging on the economical capacity of a 
power unit. Szymczak, J.; Zelkowski, J. Energetyka; 32: No. 5, 203- 
204(May 1978). (In Polish). 

An analysis is given of economical losses arising due to 
slagging of furnace chambers. Losses relevant to frequent shut-down 
of a boiler for cleaning were compared with losses resulting from a 
decrease in unit capacity below its rated capacity. For a chosen 
example, the economical justifiable boiler loading under which the 
total economical losses are the least is given. 


52388 New design of large generators. Steel, J.G. (Cent Electr 
Res Lab, Leatherhead, Engl). Engineering (London); 218: No. 1, 52- 
55(Jan 1978). 

If electricity load growth until the end of the century aver- 
ages 55 there may well be economic advantages in the use of larger 
unit sizes than those at present in operation or under consideration. 
These advantages arise mainly from the overall capital and operating 
cost savings, but they have to be balanced against the magnitude of 
development programs, reliability, etc. The article discusses the 
future prospects for generators with outputs substantially greater 
than 1300 Mw on the assumption that they will be required early in 
the next century and that the method of energy conversion will be 
through some form of fluid cycle with a turbine producing mechani- 
cal power, in more or less the same way as it has been for the last 80 
years. 


52389 Evaluation of the efficiency of steam turbine condensers. 
Shklover, G.G.; Buevich, A.V. (Risinskii, A.Z.). Teploenergetika 
(Moscow); No. 12, 55-56(Dec 1977). (In Russian). 

The relationship between the values determining the efficien- 
cy of condensing arrangements, as well as a method of comparing 
condensing arrangements regarding the optimal volume of their pipe 
bundle is considered. 


52390 Operation of condensate pumps in self-regulation condi- 
tions. Sherstyuk, A.N.; Vilenskii, Yu.Ya. (Moscow Inst of Chem 
Mach, USSR). Teploenergetika (Moscow); No. 12, 57-59(Dec 1977). 
(In Russian). 

It is shown that condensate pumps can operate in conditions 
of self-regulation for a long period of time without cavitational 
destruction of rotors and casing. Such pumps operate already at the 
Kazan heat-and-power plant No. 2 and at the Urussinskaya district 
power plant. Recommendations are given on how to ensure satisfac- 
tory and prolonged operation of condensate pumps in self-regulation 
conditions. 


52391 Nonlinear dynamic model of once-through boiler for all 
operating conditions. Bukshtein, I.i. (All-Union Heat Eng Inst, 
USSR). Teploenergetika (Moscow); No. 12, 59-64(Dec 1977). (In 
Russian). 

A method of nonlinear dynamic modeling of once-through 
boilers operating in a unit with a turbine is developed for all modes 
of operation. The model thus set up permits investigation of the 
dynamics of variation of the main boiler parameters under normal, 
starting, and breakdown conditions. The results of an investigation 
of the boiler model of a 300 MW power unit confirm the relatively 
fast response and adequate accuracy of the model, as well as the 
existing nonlinarity of the dynamic characteristics of the boiler. 


52392 Investigation of the possibilities of application of the oxi- 
dizing-reduction potential to characterize aggressiveness of an aqueous 
medium. Zhivilova, L.M.; Nazarenko, P.N. (All-Union Heat Eng 
Inst, USSR). Teploenergetika (Moscow); No. 12, 65-69(Dec 1977). (In 
Russian). 

Results of test-bench investigations of the range of variation 
of the automatically and continuously measured value of the oxidiz- 
ing and reduction potential (eH) of a medium and its relationship 
with other indices (pH, electric conductivity, dissolved oxygen 
content, etc.) carried out for neutral aqueous conditions of operation 
are presented. H$sub 2$O$sub 2$ and molecular O$sub 2$ (from air) 
are added as correcting reagents to the analyzed medium. The 
resuits of these tests are in agreement with results of investigations of 
the oxygen and hydrogen peroxide “neutral” conditions of operation 
realized at the Kostroma power plant and with published data. To 
characterize aqueous conditions from the point of view of corrosion 
aggressiveness of a medium, it is useful to employ three main indices: 
eH$sub 0$, pH, and electrical conductivity. 11 refs. 
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52393 60 kA heat build-up test equipment at the renardieres 
power test laboratory. Deglon, V. (Electr de Fr). Rev. Gen. Electr.; 
86: No. 12, 942-948(Dec 1977). (In French). 

The new installations developed by the Electricite de France 
for the study of the thermal behavior of equipment under a very 
high current rating in the new electric energy generating sets (up to 
60,000 A, 50 cps, three-pahse ac-permanent) are described. They 
consist of: three single phase variable ratio transformer sets operating 
in continuous duty and under load; a test bay and control and 
monitoring room; a data collection and processing line of 200 
temperature measuring channels. 


52394 Some pecularities of nitrogen oxide formation in highly 
boosted combustion chambers with successive injection of air into the 
combustion zone. Tumanovskii, A.G. (All-Union Heat Eng Inst, 
USSR). Teploenergetika (Moscow); No. 12, 70-72(Dec 1977). (In 
Russian). 

Experimentally obtained relations of dependence of the con- 
centration of nitrogen oxides on the main design and operational 
factors of highly boosted combustion chambers are presented. Rec- 
ommendations on the calculation of NO after the combustion cham- 
ber are given. Principal methods of reducing nitrogen oxide concen- 
trations in the exhaust gases of gas turbine plants are given. 


52395 Synthesis of algorithms for computer-aided calculation of 
optimal parameters of control systems. Rotach, V.Ya.; Shavrov, 
A.V.; Butyrev, V.P. (Moscow Power Eng Inst, USSR). Teploenerge- 
tika (Moscow); No. 12, 76-79(Dec 1977). (In Russian). 

General-use methods of computer-aided calculation of opti- 
mal parameters of industrial control systems are presented. These 
methods permit easy synthesis of the appropriate algorithms and 
programs. They are suitable for application in thermal power engi- 
neering for the creation of a computer-aided system for designing 
corresponding subsystems of automatic control systems of thermal 
processes, and actually functioning self-adjusting (adaptive) control 
systems. 


52396 Operation of turbogenerator as motor with output of reac- 
tive power. Arakelyan, E.K.; Tserazov, A.L.; Madoyan, A.A.; Ve- 
dyaev, V.A.; Starshinov, V.A.; Markaryan, L.V.; Pashchenko, V.V. 
(Moscow Power Eng Inst, USSR). Izv. Vyssh. Uchebn. Zaved., 
Energ.; No. 11, 15-20(Nov 1977). (In Russian). 

Problems of utilization of turbine generators in motor operat- 
ing mode as sources of output and consumption of reactive capacity 
are considered. Additional losses connected with reactive capacity 
are also discussed. Data on determination of active capacity losses in 
turbogenerator elements due to the magnitude of reactive capacity 
are presented. 


52397 Structure of flow after annular cascades with tangential 
slope of nozzle blades. Mityushkin, Yu.I.; Yakovlev, V.P. (Leningrad 
Shipbuild Inst, USSR). Jzv. Vyssh. Uchebn. Zaved., Energ.; No. 11, 
67-72(Nov 1977). (In Russian). 

Results of aerodynamic investigations of nozzle ring cascades 
with tangential slope of blades are presented. These studies were 
carried out by the method of flow traversing at different distances 
from blade trailing edges. The results of the investigation are pre- 
sented in the form of a relation between parameters averaged as 
regards pitch. The static pressure radial gradients measured experi- 
mentally and calculated theoretically are compared, the effect of the 
nonaxisymmetrical character of the flow and of the tangential slo 
of nozzle blades on the magnitude of the discrepancy between the 
calculated and experimental data is shown. 


52398 Improvement of the thermodynamic method of determina- 
tion of internal operation of feedwater pumps. Turgin, A.N. (Heat 
Eng Sci Res Inst im. F.E. Dzerzhinskii, USSR). Izv. Vyssh. Uchebn. 
Zaved., Energ.; No. 11, 73-77(Nov 1977). (In Russian). 

A formula is presented for the determination of the internal 
operation of a pump within the temperature range of 100-200°C and 
the pressure range of 0.5-35 MPa, characteristic of feedwater pumps 
for steam power plants and nuclear power plants. The deduction is 
based on an interpolation of the tables of thermophysical properties 
of water. The formulas obtained ensure determination of the internal 
operation of a pump with a methodical error within the bounds of 
0.25% and may be utilized in staging industrial tests of feedwater 
pumps for determination of internal pump efficiency with the aid of 
a computer. 


52399 Specific features of technical and economic justification of 
the terms of replacement of obsolescent thermal power plant equip- 
ment. Zaika, A.A.; Sklovskaya, E.G. (Kiev Polytech Inst, Ukr SSR). 
Izv. Vyssh. Uchebn. Zaved., Energ.; No. 11, 103-108(Nov 1977). (In 
Russian). 

Based on a critical analysis of literary sources, specific char- 
acteristics of substantiation of the replacement terms of old equip- 
ment at steam power plants are considered. A method of justification 
of these terms is proposed. Based on them, recommendations about 
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——_ terms of replacement of equipment of condensing power 
plants are given, taking into consideration their technical and eco- 
nomic indices. 

52400 Specific features of evaluation of steam turbine rotor blade 
erosion wear. Faddeev, I.P.; Borovkov, V.M. (Leningrad Polytech 
Inst im. M.I. Kalinin, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 
11, 139-143(Nov 1977). (In Russian). 

Specific aspects of evaluation of the erosion zone on the 
leading edge of wet-steam turbines are considered. Calculations are 
carried out with respect to two rotor blades and are compared with 
the results of an investigation of the turbines in use. 


52401 Control rooms of ENEL’s steam power stations. purposes, 
principles, design criteria, automation systems. Agro, C. (Ente Naz 
per l’Energ Elettr, Rome, Italy). Emerg. Elettr.; 54: No. 11, 509- 
515(Nov 1977). (In Italian). 

The control rooms for centralized control of the stations 
should be conceived as a single system capable of performing all the 
operational functions. The essential requisite in designing an efficient 
control center is to provide for properly integrated systems to 
perform specialized functions. The paper illustrates the purposes and 


analyzes the factors that concur in the selection of the system to be 
adopted. A description is then given of the design criteria and 
arrangements adopted by ENEL for the equipment and control 
rooms of both conventional and nuclear steam power stations. 


52402 Method of calculation of characteristics of gas-turbine 
plants boosted by injection of water or steam into the high-pressure 
tract. Arsen’ev, L.V.; Berkovich, A.L.; Golod, L.A. (Leningrad 
Polytech Inst im. M.I. Kalinin, USSR). Izv. Vyssh. Uchebn. Zaved., 
Energ.; No. 10, 72-77(Oct 1977). (In Russian). 

A simplified method of finding the main performance indices 
of a boosted gas-turbine plant-efficiency, specific and effective ca- 
pacity, consumption and pressure of compressed air, and other 
parameters--is considered. The method is characterized by the fact 
that the performance indices of the boosted plant are determined in 
accordance with gas-turbine plant parameters known prior to injec- 
tion and in Pe sno with the quantity of the added medium. The 
results of the calculations according to this method are compared 
with the available data on gas-turbine plant operation with water 
injection. The comparison shows that the proposed method is suffi- 
ciently accurate. 


52403 Ultra high temperature gas turbine for coal-derived fuels, 
with maximum fuels flexibility. Day, W.H. Combustion; 49: No. 3, 18- 
23(Sep 1977). 

The development of a water-cooled turbine is described and 
the characteristics of an ultra-high temperature combined cycle 
system ae geenene electricity from low-Btu gas or from a liquid 
fuel derived from coal are discussed. Graphs show the efficiency of 
combined cycle systems using these fuels. Generation costs are 
compared for various possible generating systems which use coal as 
the original source of energy. 


52404 Problems of the control of the thermal state of turboma- 
chine parts and assemblies. Shubenko-Shubin, L.A.; Pereverzev, 
D.A. Energ hinostroenie; No. 12, 11-13(1977). (In Russian). 

Analytical solutions of reverse problems of heat conductivity 
in cases of two-sided and one-sided heating of cylindrical and flat 
walls, as well as solid cylinders at both uniform and arbitrary 
distribution of temperatures are obtained. Simple formulas are pro- 
posed for the evaluation of the minimum possible time of turbine 
startup. Analytical and finite difference algorithms of control of the 
thermal state of turbomachines are given. They may be utilized in 
designing peak-load standby turbines or in optimizing transient oper- 
ating conditions in existing power turbines and power units. 


52405 Selection of superheater drums of high-capacity boilers 
with pi-shaped packet connection arrangement. Skryl’, V.M.; Sheifer, 
-M. (PO “Krasnyi Kotel’shchik”, USSR). Energ hinostroenie; 
No. 12, 19-21(1977). (In Russian). 
A method of selection of diameters of distributing and collect- 
ing drums of boiler superheaters with Pi-shaped packet connection 
layout is pees. The purpose is to eliminate the negative drum 
effect on hydraulic maladjustment in coiled pipes. In some cases, the 
on ogy method permits an improvement in the operation of super- 
eaters, which makes its use in boiler unit design advantageous. 
Application of this method permits justified selection of drums of 
smaller diameters, thus reducing metal consumption and laborious- 
ness of its manufacture. 


52406 Experience of adjustment of automatic control system of 
300 MW power unit with sliding initial steam pressure. Ivanov, V.A.; 
Shtepa, V.G.; Mikhailov, S.Ya.; Popov, V.E. (Leningrad Polytech 
Inst im. M.I. Kalinin, USSR). Energomashinostroenie; No. 12, 31- 
33(1977). (In Russian). 

Adjustment of the control system operating within a wide 
range of loads under a combined program of live steam pressure 
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control is reported. Peculiarities of the control system operation 
with primary boiler and turbine control are considered. Principal 
ways of widening the regulating range of the control system are 
revealed. Results of the static and dynamic tests are presented 
confirming feasibility of the arrangement. Tests show good static 
and dynamic accuracy of maintenance of set values of capacity, live 
steam pressure, position of turbine regulating valves, and correct 
implementation of the combined control system. 


52407 Saint denis motor-testing facility of electricite de france. 
Coperchini, C.; Herouard, M. Bull. Dir. Etud. Rech., Ser. B; No. 3, 
17-31(1977). 

The motor-testing facility run by EDF's Research and Devel- 
opment Department is a laboratory which is specially equipped for 
full-scale tests on auxiliary rotating machines (and in some cases, 
static machines) for thermal and nuclear power plant. Its scope for 
testing and investigation of a full range of motor configurations 
under loads up to roughly a dozen MW and during start-ups is 
probably unequalled by facilities of its kind today. Especially the 
possibility of running endurance tests involving 5,000 (or 1,500) 
start-ups with continuous monitoring of thermal and mechanical 
stator and rotor stress conditions provides a most useful source of 
information of assessing general motor behavior. The equipment and 
tests for which the facility is designed are described, also its general 
design and layout. French. 


52408 Experimental investigation of partial conditions of oper- 
ation of turbine stages. Shnee, Ya.I.; Ponomarev, V.N.; Bystritskii, 
L.N. (Khar’kov Polytech Inst im. V.I. Lenin, Ukr SSR). 
Energomashinostroenie; No. 11, 10-14(1977). (In Russian). 

Results of experimental investigations are presented on the 
effect of the degree of reactivity, as well as of different geometric 
parameters, on the moment of transition of a turbine stage, in the 
course of load change, to operating conditions with power absorp- 
tion, and on energy characteristics of its operation under these 
conditions. It is concluded that the transient conditions of operation 
of a stage and the range of its turbine operation are determined by 
the characteristics of the rated conditions. In cases of thermal 
gradients worked off in modern last stages, in which compressibility 
is strongly manifested, an increase in the degree of reactivity (and of 
the thermal gradient) widens the range of the turbine conditions of 
operation. Individual stage sections change over to the power ab- 
sorption mode successively, starting from the peripheral, and finish- 
ing with the root section. 


52409 Erosion characteristics of wet steam turbine stages. Kiril- 
lov, I.L; Faddeev, I.P.; Radik, S.V. (Leningrad Polytech Inst im. 
M.I. Kalinin, USSR). Energomashinostroenie; No. 11, 14-16(1977). (In 
Russian). 

The main erosion characteristics of the rotor blades of wet 
steam turbine stages are considered. Calculations and diagrams of 
normal ccmponent velocities of collision of droplets with rotor 
blades of 50 different turbines with the capacity of from 12 to 800 
MW show that the boundary of the erosion zone of blades made of 
stainless chrome steel, appropriately heat treated, is observed at the 
threshold velocity of 140-150 m/s. Thus, it is possible to determine 
the region of blade surface subjected to erosion, to evaluate zones of 
possible intensive erosion, and to select the type and design of 
passive protection against erosion. Four characteristics are stressed: 
the maximum normal component of droplet impact velocity; the 
angle of impact against a region of surface; the size of the largest 
droplets; and the relative specific quantity of coarse-dispersed mois- 
ture. Taking all these factors into account, it is possible to optimize 
blade profile design to assure protection against erosion. 11 refs. 


52410 Integrated quality assurance: task of the moment. 
Gel’pern, S.S.; Seletskii, S.1. (Leningrad Metall Works, USSR). 
Energomashinostroenie; No. 11, 30-31(1977). (In Russian). 

The efforts of the management of the Leningrad Metal Works 
manufacturing association to improve the quality of its products are 
described. The enterprise is specializing in the manufacture of high- 
capacity and extra-high-capacity steam and hydraulic turbines. Prob- 
lems of quality control and quality assurance are described and some 
recommendations are made. A system for quality assurance intro- 
duced at the enterprise is based on house standards some of which 
are briefly described. 


§2411 Experimental investigation of the thermal state of turbine 
blades. Manushin, E.A.; Sosnov, Yu.V.; Danilov, R.E. Izv. Vyssh. 
Uchebn. Zaved., Mashinostr.; No. 11, 91-95(1977). (In Russian). 

Principles of construction and a brief description of the design 
of an experimental nozzle blade for a semi-closed cooling system are 
presented. Results of an experimental investigation of the thermal 
state of the nozzle blade shell are presented. Hydraulic losses along 
the cooling air tract are determined. 
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52412 Characteristics of separation at blade roots in steam tur- 
bine stages. Ablamskii, V.A. (Poltava Turbine Mech Works, Ukr 
SSR). Energomashinostroenie; No. 12, 38(1977). (In Russian). 

An empirical relation is proposed permitting determination of 
the radial extent of the root separation zone, relying on natural-size 
steam turbine stage tests. 


52413 (DOE-tr—98) Cleaning the water—steam loop of steam 
boilers during operation by means of complexing agents. (Institut fuer 
Energetik, Leipzig (German Democratic Republic)). [nd]. Translat- 
ed from Torgauer Strasse 114, pp 1-4. 7p. Dep. NTIS, PC A02/MF 
AOl. 

Present developmental trends in the area of conventional fuel 
and electricity industries are characterized by the transition to higher 
pressure levels and power outputs and greater heat stresses. This 
increase in power output parameters presumes an unobstructed heat 
transfer. But even small mineral deposits or excessive magnetite 
layers on the inside surfaces of pipes significantly reduce heat 
transfer. Moreover, the constantly increasing energy demand re- 
quires the greatest possible availability of the energy-producing 
plants. These trends result in the need for a process which permits 
cleaning the boilers, steam converters, vaporizers, etc., during oper- 
ation and the avoidance of periodic shut-downs for the otherwise 
needed acid-cleaning. In the in-operation cleaning process, the stor- 
age-water receives organic complexing agents. They tie up the 
dissolved cations in the storage water or kettle water. Since this 
causes a cation depletion of the water, cations from the existing 
deposits go into solution, resulting in the dissolution of these depos- 
its. As a result of increasing saltiness or settling, they are removed 
from the system. This type of chemical cleaning can be performed 
without great expense during normal operation of any plant. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 52903 


52414 Getting the best out of rotary air heaters. Chojnowski, B.; 
Chew, P.E. CEGB Res.; No. 7, 14-21(May 1978). 

Rotary regenerative air heaters are widely used on the 
CEGB's (Central Electricity Generating Board, UK) modern fossil- 
fired boiler plant. Their function is to recover substantial quantities 
of what would otherwise be waste flue-gas heat and recycle it via 
the furnace’s combustion-air supply. Doubts about air heater oper- 
ational efficiency initially prompted a major study of on-site per- 
formance, while the subsequent widespread occurrence of fouling by 
coal ash called for some fundamental re-appraisals of heat-transfer- 
element design. The high cost associated with air-heater fouling 
meant that a solution to this problem had to be found quidkly—and 
the complexity of the fouling process itself suggested that a plant- 
based approach would pay off more rapidly than more-fundamental 
laboratory studies. With a typical 500-megawatt boiler using two or 
three main air heaters, each fed by ducting more than big enough to 
hold a couple of London buses, the difficulties of making accurate 
measurements of input and output flows are considerable. The 
contribution made towards the quantitative assessment of air-heater 
deficiencies is outlined, and how the serious operational problem of 
fouling has now been largely overcome is described. 


52415 Performance of heat-and-power plants with equipment for 
the pressure of 130 kgf/cm? and some ways to save fuel. Korytnikov, 
V.P.; Mirovskii, M.V.; Gorin, V.I.; Kalinov, V.F. (Minenergo 
SSSR, USSR). Teploenergetika (Moscow); No. 12, 48-52(Dec 1977). 
(In Russian). 

The technical and economic level of operation of heat-and- 
power plants (HPP) and their analysis in comparison with unit plants 
is presented. It is shown that technical performance of 93 Soviet 
HPP for the pressure of 130 kgf/cm$sup 2$ with respect to many 
indices is, practically speaking, close to the level of unit steam power 
plants and with respect to the efficiency of energy production and 
thermal efficiency somewhat higher. The total technical reserve of 
fuel economy at these HPP amounts approximately to 9-10 Mtec. 


52416 Boiler operation and combined heat and power generation. 
Dietzel, F. Betriebstechnik; 17: No. 1, 28, 33-34(1976). (In German). 

Due to the primary energy saved, combined heat and power 
generation is of great economic important. At the same time, envi- 
ronmental pollution is reduced due to the smaller amounts of waste 
gas and condensation heat. In this process, the production and/or 
heating steam generated in a steam boiler is led into a steam turbine 
for electric power generation via waste heat boilers or by compres- 
sion. The process is described. 


ECONOMICS 
REFER ALSO TO CITATION(S) 51704, 51888, 52373 
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52417 Economic efficiency of heat supply based on organic fuel 
when building basic-load nuclear condensation power plants. Stolyar- 
ova, I.A. Teploenergetika (Moscow); No. 12, 75-76(Dec 1977). (In 
Russian). 

The problem of the effect of the introduction of basic-load 
nuclear condensation power plants on the relative economic efficien- 
cy of natural gas-fired heat-and-power plants is examined. An analy- 
sis of the calculation results for the European part of the USSR 
shows that the combined scheme of energy supply based on organic 
fuel is equally economic or more effective than the separate electric 
power and heat production scheme when the specific reduced costs 
of production of electric power at nuclear condensation power 
plants amounts to 1.2 kopeck/(kW*h) in all the comparison variant 
considered. If energy supply schemes are equieconomic, the com- 
bined scheme should be adopted. If specific reduced costs of electric 
power output at nuclear condensation power plants are cut, the 
separate scheme of energy supply will be more effective than the 
combined one. 


52418 Peak-load gas turbine plants in power generation. 
Arsen’ev, L.V.; Bobrov, I.S.; Kirillov, I.I.; Korsov, Yu.G.; Kotov, 
Yu.V. (Leningrad Polytech Inst im. M.I. Kalinin, USSR). 
Energomashinostroenie; No. 11, 23-24(1977). (In Russian). 

The technical and economic performance of peak-load gas 
turbine power plants is considered. A comparison is made with the 
performance of other types of power plants. This comparison shows 
the undoubted advantages of utilization of gas turbine power plants 
to cover peak-load requirements even if there is a shortage of liquid 
and gaseous fuels, and if they are extensive. Introduction of GT-100- 
750 gas turbine power plants and development of other peak-load 
gas turbine power plants in the USSR is delayed by insufficient 
manufacturing capacities. 


OFF-PEAK ENERGY STORAGE 


52419 Interaction of batteries and fuel cells with electrical distri- 
bution systems: line commutated converter interface. Carroll, D.P. 
(Purdue Univ., West Lafayette, IN); Gareis, G.E.; Ong, C.M.; 
Wood, P. JEEE Trans. Power Appar. Syst.; PAS-96: No. 4, 1202- 
1210(1977). 

From IEEE PES winter meeting; New York, NY, USA (30 
Jan 1977). 

An assessment of the operational features of battery storage 
and fuel cell systems connected to a distribution substation bus was 
the objective of a Purdue University study. The investigation was 
performed using detailed computer simulations of representative 
systems. For portions of the study, the representation was similar to 
the configuration anticipated for the Battery Energy Storage Test 
(BEST) facility. Both line and force commutated converter inter- 
faces were considered in the overall study, with lead acid batteries, 
advanced batteries and fuel cells as the dc sources. Computer results 
of steady state and transient operation enabled evaluation of the 
performance and design requirements with respect to harmonic 
filtering, power factor control, dc source interface and converter 
control. A related Westinghouse study has compared line commutat- 
ed with various force commutated schemes, from an economic and 
reliability viewpoint. Conclusions reached in this paper and a com- 
panion paper are based on both the Purdue investigation and the 
Westinghouse study. This paper considers system operation with a 
conventional line commutated converter, while the companion paper 
considers the use of a proposed force commutated converter circuit. 


52420 Interaction of batteries and fuel cells with electrical distri- 
bution systems: force commutated converter interface. Gareis, G.E. 
(Purdue Univ., West Lafayette, IN); Carroll, D.P.; Ong, C.M.; 
Wood, P. JEEE Trans. Power Appar. Syst.; PAS-96: No. 4, 1242- 
1250(1977). 

From IEEE PES winter meeting; New York, NY, USA (30 
Jan 1977). 

An assessment of the operational features of battery storage 
and fuel cell systems connected to a distribution substation bus was 
the objective of a study that ening aps the operation of both line- 
and force-commutated converters. The present paper covers the use 
of a force-commutated converter system which incorporated phase 
angle voltage regulation. The investigation was performed by use of 
a simplified or generic simulation of the force-commutated converter 
and the same detailed simulation of the ac system, harmonic filters, 
and de sources used in a line-commutated converter system study. 
Computer results of quasi-steady-state and transient operation enable 
evaluation of the performance and design requirements with respect 
to harmonic filtering, power factor control, dc source interface, and 
converter control. A related Westinghouse study compared line- 
commutated with various force-commutated schemes, from an eco- 
nomic and reliability viewpoint. Conclusions reached in this paper 
are based on both the Purdue investigation and the Westinghouse 
study. 16 figures, 1 table. 
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FUELS 


52421 (PB—275451) Report to the Federal Trade Commission on 
the use of automatic fuel adjustment clauses and the fuel procurement 

of investor-owned electric utilities. Crown, M.F.; Dakin, 
L.J.; Webbink, D.W. (Federal Trade Commission, Washington, DC 
(USA). Bureau of Economics). May 1977. 159p. (FTC/BE/ 
AFAC—77/6). NTIS PC A08/MF AO1. 

The increasing use and impact of automatic fuel adjustment 
clauses (AFCA's), which permit electrical utilities to pass through 
increased fuel costs to customers before rate increases have been 
approved by regulatory agencies is discussed. The much debated 
auestion of whether the use of AFCA’s decreases the utilities’ 
incentive to obtain fuel at the lowest possible price, and other 
aspects of utilities’ fuel procurement behavior, including vertical 
integration into the production of fuel are examined. 


52422 Problems of an extended use of coal in the public electric- 
ity supply of the USA: a survey. Arch. Energiewirtsch.; 31: No. 7, 559- 
568(Jul 1977). (In German). 

Today, the USA has about 1,000 conventional steam turbine 
power plants, about 60% of which are coal-fired. Since the 1973/ 
1974 energy crisis, the government has tried legal measures to 
substitute domestic coal for oil and gas. In spite of the laws issued, 
this target has not been achieved to any significant degree. A 
number of factors inhibiting the increased use of coal are listed. 
Apart from the considerable cost of converting oil-fired furnaces to 
coal firing, from long delivery periods for steam generators and the 
lack of charge and transport system, there is also the major problem 
of a fuel with a high sulphur content. The cost of coal desulphuriza- 
tion before combustion--according to the demands made by the US 
environmental protection agency--is estimated as well as the cost of 
a flue gas scrubbing system. It is pointed out that the US utilities will 
use sulphur-rich coal only where the environmental legislation 
allows it. Everywhere else, they will use more expensive coals with 
low sulphur content. Another factor is the uncertain development of 
the demand for electric power, which has already caused the build- 
ing programmes for coal-fired power stations up to 1985 to be 
reduced. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 51765, 52368, 52369, 52885, 
52947, 53180, 53728 


52423 (COO—4389-1) Noise-control needs in the developing 
energy technologies. Keast, D.N. (Bolt, Beranek, and Newman, Inc., 
Cambridge, Mass. (USA)). Mar 1978. Contract EE-77-C-02-4389. 
250p. Dep. NTIS, PC A1ll/MF AOl1. 

The noise characteristics of existing energy conversion tech- 
nologies, e.g., from obtaining and processing fossil fuels to power 
plants operations, and of developing energy technologies (wind, 
geothermal sources, solar energy or fusion systems) are discussed in 
terms of the effects of noise on humans, animals, structures, and 
equipment and methods for noise control. Regulations for noise 
control are described. Recommendations are made for further re- 
search on noise control and noise effects. (LCL) 


52424 (FEA/G—77-149) Environmental impact determination of 
action to be taken under the Energy Supply and Environmental 
Coordination Act for powerplants 9 and 10, Tecumseh Generating 
Station, Tecumseh, Kansas. (Federal Energy Administration, Wash- 
ington, DC (USA)). May 1977. 104p. Dep. NTIS, PC A06/MF AOI1. 

The popes is an environmental assessment of the proposed 
Notice of Effectiveness to prohibit burning of gas or oil as the 
primary source of fuel at the Kansas Power and Light Company’s 
Tecumseh Generating Station. Based on the 1975 fuel split and the 
projected use of each powerplant following conversion, conversion 
to coal will save 96 thousand barrels of oil and 2394 million cubic 
feet of natural gas per year. The total gas and oil savings, will be 
equivalent to 480 thousand barrels of oil per year. Findings made in 
the process of issuing a prohibition order to the Tecumseh station 
indicate that conversion of powerplants 9 and 10 to coal should 
increase the consumer cost of electricity from the Kansas Power and 
Light Company between $0.0014 and $0.0028 per kWh. This in- 
crease is explained and discussed in the discussion paper accompany- 
ing the prohibition order for Tecumseh. Potential environmental 
impacts of converting this facility to coal are given for air, land, 
water and ecosystems. FEA concludes that the issuance of a Notice 
of Effectiveness to the Tecumseh Generating Station, powerplants 9 
and ty will not affect the quality of the human environment signifi- 
cantly. 


52425 (NP—23260) Kaiparowits environmental impact state- 
ment, final. Reference material: abbreviations, glossary, bibliography, 
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and appendices. (Bureau of Land Management, Washington, DC 
(USA)). [nd]. 773p. Bureau of Land Management, Washington, DC. 

Portions of document are illegible. 

This report concerns the proposed Kaiparowits Project, a 
3000 megawatt coal-fired, baseload electric generating station to be 
constructed in Southern Utah. The discussion considers the need for 
Kaiparowits generating capacity and possible alternatives in satisfy- 
ing this need. This report also addresses briefly the use of energy and 
water resources, now destined for the Kaiparowits generating sta- 
tion, for purposes other than generation of electric power. The 
origin of this study was a request from the Bureau of Land Manage- 
ment (BLM) to the Federal Energy Administration (FEA). The 
BLM sought information which could be used in preparation of the 
“conservation alternatives” section of an Environmental Impact 
Statement being written in conjunction with the transfer of a power 
plant site from Federal ownership to the State of Utah. The FEA 
undertook to provide the requested information on conservation 
alternatives and, in addition, to prepare an analysis which would 
include discussion of the need for additional capacity and the alter- 
natives to the construction of a coal-fired plant. The Kaiparowits 
Project plan provides for construction and operation of a 3,000 
megawatt steam power electric generating station, associated trans- 
mission facilities, and underground coal mines. The latter would 
supply nine million tons of coal per year required for production of 
steam. This volume contains abbreviations, glossary, bibliography 
and appendices to the 9 chapters of the report. 


52426 (NP—23260/1) Kaiparowits environmental impact state- 
ment, final. Chapter I. Description of proposed action. (Bureau of 
Land Management, Washington, DC (USA)). [nd]. 438p. Bureau of 
Land Management, Washington, DC 

The Kaiparowits project would involve construction and 
operation of a 3,000 megawatt (MW) coal-fired electric generating 
station which would provide power to southern California and 
Arizona. In addition to the power plant, the proposal includes 
construction of a 500 kilovolt (kV) single circuit transmission system, 
and the operation of four underground coal mines, a limestone 
quarry and an aggregate quarry. A new town and highway are also 
proposed. The generating plant proposed for construction on Four- 
mile Bench, located approximately 16 miles north of Glen Canyon 
City and 18 miles northwest of Lake Powell in southern Utah would 
occupy 3,520 acres of federal and 640 acres of state land. Within the 
4,160 acre site would be the following: power block, coal storage 
area, cooling towers, water reservoir, evaporation ponds, switch- 
yard, ash and scrubber waste dis 1 area, fuel oil storage facility, 
limestone preparation plant, administration building, shop, and ware- 
house. These facilities would occupy approximately 932 acres. The 
power block would consist of four 750 MW steam electric-turbine 
generating units, each with a concrete stack 600 feet in feight. The 
present schedule envisions operation of the first unit in 1982, the 
second in 1983, and full operation by 1984. Electrostatic precipita- 
tors would remove particulate matter, and wet lime scrubbers would 
remove sulfur dioxide (SO2) from stack gases. The participants 
propose that the levels of emission control attained would be 99.5 
percent particulate removal and 90 percent SO. removal. However, 
approximately 8.0 tons per day particulates and 21.0 tons per day 
SO, would pass through the removal systems into the atmosphere. 
Emissions of nitrogen oxides (NO/sub x/) would be controlled to 
some extent by boiler design, but approximately 250 tons per day 
would be emitted into the air. 


52427 (NP—23260/2) Kaiparowits environmental impact state- 
ment, final. Chapter II. Description of the environment. (Bureau of 
Land Management, Washington, DC (USA)). [nd]. 454p. Bureau of 
Land Management, Washington, DC. 

The Kaiparowits Plateau lies wholly within the Canyonlands 
section of the Colorado Plateau physiographic province. Elevations 
range from 3,000 to 8,000 ft. The impact area consists of gently 
folded sedimentary rocks eroded to form benches bounded by steep 
cliffs and winding canyons. The important coal resources are con- 
tained within several coal zones in the Straight Cliffs Formation. 
Recoverable reserves exceed 15 billion tons. The participants esti- 
mate 1.5 billion tons of coal lie within their lease holding. About 92 
million tons of coal underlie the proposed plant site. Coal within the 
lease holding has a moderate heating value, ranging from 10,600 to 
11,000 British thermal units per pound. The Kaiparowits Plateau 
impact area is within the Colorado River Basin. Readily available 
and dependable sources of water have historically been in short 
supply over large portions of this basin. Consequently, the use of 
water within the basin has been strictly allocated to various water 
users. Based on different interpretations of the laws and various 
assumptions relating to storage, regulation, and nature of use of 
water, Utah’s share in the Upper Colorado River Basin ranges from 
less than 1,320,000 to 1,700,000 acre-feet per year. Climate of the 
Kaiparowits Plateau impact area is arid to semiaria with consider- 
able geographic, seasonal and annual variation. Average annual 
precipitation ranges from less than 6 to about 10 inches. Winter 
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snowstorms and summer thunderstorms are the important sources of 
precipitation. Transpiration from plants and evaporation from soil 
and water surfaces are high. Various other factors, such as geology, 
vegetation, ecology, paleontology, archeology, land use and socio- 
economic factors are discussed in some detail. 


52428 (NP—23260/8) Kaiparowits environmental impact state- 
ment, final. Chapter VIII. Alternatives to the proposed action. (Bureau 
of Land Management, Washington, DC (USA)). [nd]. 480p. Bureau 
of Land Management, Washington, DC. 

Various alternatives to the Kaiparowits coal-fired power 
plant are considered: other sites in Utah and in neighboring states, 
surface mining the 500 ft deep coal deposits compared to the 
proposed underground mining, alternative particulate and sulfur 
dioxide removal systems, alternative water and electric power trans- 
mission routes, alternative limestone (for scrubbers) processing and 
handling methods, alternative cooling systems, alternative landfill 
methods and backfilling in the coal mine for waste disposal, alterna- 
tive fuels and other methods of power generation. Some advanced 
methods of power generation and transmission are not regarded as 
snag proven; reserves of certain fuels (natural gas, fuel oil) are 

w; recovery of shale oil from oil shales is not yet practical; and 
some methods (solar, geothermal, etc.) are regarded as impractical 
or of limited supply. Many of the technical alternatives investigated 
were essentially comparable. Nuclear power was regarded as a 
feasible alternative and will be needed to produce half the power 
California needs during the next twenty years, but at present there 
are some questions unanswered to the satisfaction of many persons. 
(LTN) 


52429 (NP—23260/9) Kaiparowits environmental impact state- 
ment, final. Chapter IX. Consultation and coordination. (Bureau of 
Land Management, Washington, DC (USA)). [nd]. 819p. Bureau of 
Land Management, Washington, DC. 

Portions of document are illegible. 

This chapter includes a brief history of consultation and 
coordination undertaken concerning this statement, organization of 
the interagency team, federal, state and local agency contacts, adher- 
ence to mandatory federal laws, significant meetings held, and a list 
of government agencies and nongovernment organizations that re- 
ceived a copy of the draft statement and were requested to submit 
written comments. It also contains a brief chronological history of 
the public review period, a description of how the public comments 
were reviewed and changes incorporated into the final statement, a 
brief analysis of general public comment, a brief history and descrip- 
tion of the formal public hearings on the adequacy of the draft 
statement, a section on hearings testimony and the Bureau of Land 
Management (BLM) response, a section on written comments and 
BLM response and a brief paragraph on the participants’ comments 
and BLM response. Finally, this chapter contains copies of actual 
comments (letters printed in chronological order, Exhibit A) and 
copies of comments (letters received after the closing date of the 
public comment period, Exhibits B and C). 


52430 Application of electrocoagulation for purification of oil- 
contaminated waste waters of thermal power plants. Zhul’kov, N.I. 
(Ural All-Union Heat Eng Inst, USSR). Teploenergetika (Moscow); 
No. 12, 72-74(Dec 1977). (In Russian). 

The method of electrocoagulation is described. It consists in 
electrochemical dissolution of an aluminum or iron anode in a flow- 
through electrolyzer under the effect of dc. Electrolysis products, 
i.e., the hydroxides, Fe(OH)$sub 3$ or Al(OH)$sub 3$, act as coagu- 
lants. Laboratory tests in a radial settling tank with the capacity of 
15 1/h show that the use of aluminum electrodes may be recom- 
mended for deep purification of oil-contaminated effluents from 
thermal power plants, with subsequent utilization of purified water 
to supply feedwater treatment plants that do not even have prelimi- 
nary purification facilities. Application of iron electrodes is less 
effective than that of the aluminum electrodes with the same current 
densities but considerably more economic. Tests of iron electrodes 
with higher current densities are recommended. 


52431 (NP—23260/3-4-5-6-7) Kaiparowits environmental impact 
statement, final. Chapters III, IV, V, VI, and VII. (Bureau of Land 
Management, Washington, DC (USA)). [nd]. 615p. Bureau of Land 
Management, Washington, DC. 

These chapters present all predictable environmental impacts 
of the project as proposed, including those which will not outlive 
the construction phase. They include impacts that will be mitigated 
by measures inherent in the project design, such as installation of 
particulate removal equipment. Additional, optional mitigating meas- 
ures beyond legal requirements and residual or unavoidable impacts 
are set forth in Chapters IV and V. Impacts are aggregated by 
resource and by Kaiparowits Plateau, transmission system, and li- 
mestone quarry impact areas. The Kaiparowits Plateau impact area 
includes mines, power plant, new town and new highway. The 
transmission system impact area also includes the communications 
system. Each of the impact areas includes all support facilities. When 
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added together, impacts from each of these resources and areas 
would not result in new or different impacts from those described 
individually. The Kaiparowits proposal would fall under the pur- 
view of the Prevention of Significant Deterioration Regulations 
which is the single most important factor to be considered. The 
proposed site at Fourmile Bench lies within a 100-mile radius of a 
number of National Parks, National Recreation Areas, National 
Monuments, and National Forests, all of which have the potential 
for redesignation to a Class I area in which practically any change in 
air quality would be considered significant. Reduction in visibility is 
one of the most dramatic effectx of air pollution. Particulate emis- 
sions, and conversion of sulfur and nitrogen oxides to particulate 
nitrates and sulfates, have an impact on visibility. The study indicat- 
ed no significant decrease in visibility under the proposed conditions 
when looking across the plume. More limited dispersion conditions, 
such as occur during the winter, could lead to greater visibility 
reductions. Permanent or long-term effects on the area are discussed 
in Chapters VI and VII. 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 52886, 53448, 53535 


52432 Waste-heat-disposal: a cool look at warm water. Mac- 
queen, J.F.; Howells, G. CEGB Res.; No. 7, 33-44(May 1978). 

The trend of power-station siting in the United Kingdom has 
in recent years been increasingly towards coastal and estuarine sites, 
where water-cooled thermal plant now accounts for some 29 
gigawatts of the capacity installed or under construction. Over more 
than two decades, the CEGB (Central Electricity Generating Board) 
has mounted a program of research on the physical and engineering 
aspects of waste-heat disposal into natural waters and on the assess- 
ment of possible biological effects. On the physical side, work has 
concentrated on predicting temperature distributions as accurately as 
possible throughout the receiving body of water—the objectives 
being to show how best to minimize reentrainment of warm water 
by a power station's intake and to allow precise specification of the 
magnitude and extent of any discharge-induced thermal stresses 
imposed on marine organisms. Surveys before and after the commis- 
sioning of stations sited on natural waters have established that such 
stresses are generally small compared with those due to sun, wind 
and tides. Theoretical studies, backed up by data from extensive field 
surveys, are currently concerned with the dissipation of heat from 
the very large concentrations of coastal generation likely to be 
proposed for the future. 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 51675, 51763, 51764, 51769, 
51784, 53130, 53413 


52433 (PB—276625) Wet/dry cooling systems for fossil-fueled 
power plants: water conservation and plume abatement. Final report 
Jun 75—Sep 77. Hu, M.C.; Englesson, G.A. (United Engineers and 
Constructors, Inc., Philadelphia, Pa. (USA)). Nov 1977. Contract 
EPA-68-03-2202. 300p. (UE/C—771130). NTIS PC A11/MF AOl. 

Results of a study of technical and economic feasibilities of 
wet/dry cooling towers for water conservation and vapor plume 
abatement are given. Results of cost optimizations of wet/dry cool- 
ing for 1000-MWe fossil-fueled power plants are presented. Five 
sites in the western coal region and one in New York are evaluated 
for water conservation; four urban sites (Seattle, Cleveland, Newark, 
and Charlotte) are used in the plume abatement analyses. Results are 
given as the total evaluated cost of the cooling system. Separate cost 
components include initial capital cost, operating expenses, and 
penalties for the cooling system operation capitalized over a plant 
life of 40 years. The year of pricing is 1985. For the water conserva- 
tion analyses, optimized all-wet and all-dry cooling towers are 
reference systems. The wet/dry system has separate wet and dry 
mechanical draft towers. Costs are related to the make-up water 
requirement expressed as a percentage of the water required by an 
all-wet system. Parametric and sensitivity analyses show the effect of 
changing the system design and economic factors. A parallel air- 
flow hybrid wet/dry tower is used in the plume abatement studies. 
Costs are presented for an allowable number of hours of fogging. An 
all-wet system, optimized solely for cost, is the reference. 


52434 (PB—276637) Technical assessment of NOx removal proc- 
esses for utility application. Final report Oct 76—Jul 77. Faucett, 
H.L.; Maxwell, J.D.; Burnett, T.A. (Tennessee Valley Authority, 
Muscle Shoals, AL (USA). Office of Agricultural and Chemical 
Development). Nov 1977. 429p. (TVA-Y—120). NTIS PC A19/MF 
AOl. 


Results of a state-of-the-art review of processes being devel- 
oped to remove NOx from power plant stack gas are given. The 48 
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processes described include: wet and dry NOx processes, and wet 
and dry simultaneous NOx/SOx processes. Each process technical 
evaluation includes a detailed description, a simplified block flow 
diagram, its current development status, its raw material and utility 
requirements, published economics, technical and environmental 
considerations, and its overall advantages and disadvantages. Eight 
processes are recommended as candidates for preliminary economic 
analysis in the next phase of the study. 


52435 (PB—276715) Reference guideline for industrial boiler 
manufacturers to control pollution with combustion modification. Final 
report Jun 73—Sep 77. Cato, G.A.; Maloney, K.L.; Sotter, J.G. 
(KVB, Inc., Tustin, CA (USA)). Nov 1977. Contract EPA-68-02- 
1074. 90p. NTIS PC A0S5/MF AO1. 

The report describes combustion modification methods that 
are available to boiler manufacturers for controlling air pollutant 
emissions from industrial size fossil-fuel-fired steam boilers. The 
methods discussed include reduction of excess air, staged combus- 
tion, air register adjustment, fuel oil atomization, combustion air 
temperature adjustment, flue gas recirculation, burner heat release 
rate, fuel type, burner tune-up, and ammonia injection. The report 
summarizes results of tests on specific industrial boilers and discusses 
the applicability of combustion modifications. Specific guidelines for 
boiler design to achieve specified emission levels could not be given 
because of the variability in emissions and responsiveness to control 
among the various industrial boiler types. 


52436 Investigations, under natural conditions, of the trajectory 
of rise of the smoke plume from chimneys of thermal power plants. 
Volkov, E.P.; Gribkov, A.M. (Moscow Power Eng Inst, USSR). Izv. 
Vyssh. Uchebn. Zaved., Energ.; No. 11, 53-60(Nov 1977). (In Russian). 

A method of experiment staging and processing of results is 
presented. Problems of the shape of the smoke path and the bound- 
ary of its rise are considered. A formula is proposed for the determi- 
nation of the rise of the smoke plume under different meteorological 
conditions. Observations and measurements were made at the Ka- 
shiva state district power plant in 1974-1975. Over 200 trajectories 
were plotted up to the distance of 200-700 m from chimney mouths, 
in logarithmic coordinates. 


52437 Sulfur oxide emissions management for electric power 
systems. Cadogan, J.B. (Energy Research and Development Admin- 
istration, Washington, DC); Eisenberg, L. JEEE Trans. Power Appar. 


Syst.; PAS-96: No. 2, 393-401(1977). 

From IEEE PES summer meeting; Portland, OR, USA (18 
Jul 1976). 

A Dynamic Emissions Management System is presented for 
the management of sulfur oxide emissions from fossil fuel-fired 
generating stations. Based on a multiple-strategy approach to emis- 
sions control via generation shifting, this system can be used for 
contingency evaluation, during a shortage of low sulfur fuel, for 
supplemental control or during air pollution emergencies. Simulation 
results of emissions management of an actual power system are 
presented. 


SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 52432 
52438 Landscape planning as a contribution to the assessment 


and finding of sites for energy facilities from an ecological and creative 
point of view. Buchwald, K. (Technische Univ. Hannover (Germany, 


F.R.). Inst. fuer Landschaftspflege und Naturschutz). pp vp. of 


Energie und Umwelt. Essen, Germany, F.R.; Vulkan-Verl. (Jun 
1977). (In German) 

From 2. international fair and congress on techniques in 
environmental protection; Duesseldorf, F.R. Germany (8 Feb 1977). 

The environmental agreeability examination through land- 
scape planning in connection with the finding of sites for power 
stations and their integration into area planning is explained. The 
procedure of landscape planning for the assessment of power station 
sites is also presented. 


52439 Transfrontier problems in connection with the site selec- 
tion of power stations and energy facilities with environmental impact. 
Manz, P. (Kanton Basel-Landschaft, Liestal (Switzerland). Direktion 
des Inneren; Kanton Basel-Landschaft, Liestal (Switzerland). Sani- 
taetsdirektion). pp vp. of Energie und Umwelt. Essen, Germany, 
F.R.; Vulkan-Verl. (Jun 1977). (In German) 

From 2. international fair and congress on techniques in 
environmental protection; Duesseldorf, F.R. Germany (8 Feb 1977). 

This contribution deals with politics and environmental pro- 
tection, site selection procedures and their consequences, and tasks 
of international commissions. It concludes that cooperation, re- 
search, and agreement are essential for environmental and energy 
policies which are to be beneficial to all. 
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POWER TRANSMISSION AND DISTRIBUTION 


52440 (N—78-13356) The influence of water on the electric 
strength of an ethylene-propylene monomer insulation. Naybour, R.D. 
(Electricity Council Research Centre, Capenhurst (UK)). Aug 1977. 
llp. NTIS PC A02/MF AOl1. 

Needle tests on samples of ethylene propylene monomer- 
based insulation after water absorption confirmed that the short term 
life at voltage is extended by the presence of water. Also, it is shown 
that water is desorbed more rapidly than absorbed and this is 
accompanied by a reduction in electric strength. This result implies 
that tests on cables after water immersion should involve a short 
drying period to ensure any deterioration is detected. 


52441 (PNL—2482) Initial assessment: electromagnetic compati- 
bility aspects of proposed SPS Microwave Power Transmission System 
(MPTS) operations. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Feb 1978. Contract EY-76-C-06-1830. 139p. Dep. 
NTIS, PC A07/MF AOl1. 

An analysis of major concerns with regard to the effects on 
radio and electronic systems by the proposed Microwave Power 
Transmission System for transmitting power from a satellite solar 
power station to earth is presented. (LCL) 


52442 Stochastic models for optimal load distribution of an elec- 
tric power system. Wiebking, R. Z. Oper. Res., Ser. B, Prax.; 21: No. 
6, 197-217(Dec 1977). (In German with English abstract). 

The economic operation of an electric power system over a 
short time horizon involves two separate steps. The first of these is 
the predispatch or selection of equipment to be operated to meet the 
expected loads at each point in time of the horizon (unit commit- 
ment). The second step is the on-line economic dispatch which 
determines, instant to instant, the load to be carried on each unit 
selected in the first step. The unit commitment problem is usally 
solved mixed integer programming and the economic dispatch prob- 
lem by an incremental cost method. Stochastic programming models 
for the unit commitment and economic dispatch problems are pre- 
sented. 


52443 Gaseous insulators for high voltage electrical equipment. 
Christophorou, L.G.; James, D.R.; Pace, M.O.; Pai, R.Y. (to Dept. 
of Energy). US Patent Application 830,973. 6 Sep 1977. 20p. 

Gaseous insulators comprise compounds having high attach- 
ment cross sections for electrons having energies in the 0 to 1.3 
electron volt range. Multi-component gaseous insulators comprise 
compounds and mixtures having overall high electron attachment 
cross sections in the 0 to 1.3 electron volt range and moderating 
gases having high cross sections for inelastic interactions with elec- 
trons of energies 1 to 4 electron volts. Suitable electron attachment 
components include hexafluorobutyne, perfluorobutene-2, 
perfluorocyclobutane, perfluorodimethylcyclobutane, 
perfluorocyclohexene, perfluoromethylcyclohexane, hexafluorobuta- 
diene, perfluoroheptene-1 and hexafluoroazomethane. Suitable mo- 
derating gases include Nz, CO, CO2 and He. The gaseous insulating 
mixture can also contain SF¢, perfluoropropane and perfluoroben- 
zene. 


52444 On the grid connection of an integrated community energy 
system. Holtz, R.E. (Argonne Natl Lab, Ill). Energy Convers.; 17: No. 
1, 41-44(1977). 

The article describes the possible modes of operation for grid 
connected integrated community energy system. It is seen that this 
operating mode influences both the design and the operating rules of 
the system. Also, it is shown that it is essential to examine the overall 
energy savings to the community, not just the efficiency at which 
the energy system is operating. 


52445 (DOE-tr—101) Mathematical model for the optimization 
of events during the operation of electrical transmission networks with 
consideration of technical side conditions. Thieme, P. (Ingenieur- 
hochschule Zittau (German Democratic Republic). Sektion 
Kraftwerksanlagenbau und Energieumwandlung). 1976. Translation 
of IHZ-E—76-88. 25p. Dep. NTIS, PC A02/MF AOl1. 

The method discussed is a calculation complex which can be 
used to advantage for optimizing the operation of electrical distribu- 
tion and transmission networks in many ways. Emphasis is placed on 
writing the program which will operate in a stable manner for any 
type of practical application. The special advantages of the method 
are the determination of a suitable solution of the power flux in the 
case of complicated networks and the automatic optimum staging of 
the regulation transformers. The present method can optimize var- 
ious problems and maintain technical side conditions for the follow- 
ing areas: (1) economic load distribution; (2) holding of voltage 
levels and idle power optimization; (3) determination of optimum 
regulation settings of transformers according to formulated prob- 
lems; (4) determination of power levels and positions of idle power 
compensation devices according to cost-optimum aspects; and (5) 
determination of minimum network losses for power flux investiga- 
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tions used in planning. The method is written in FORTRAN for the 
computer installation and has been successfully tested for a large 
number of networks with various problems. 


AC SYSTEMS, EHV AND UHV 


52446 (BNL—24398) Overview of electric transmission (technol- 
ogy and economics). Forsyth, E.B. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1978. Contract EY-76-C-02-0016. 6p. (CONF- 
780801—15). Dep. NTIS, PC A02/MF AO1. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

At the present time bulk electricity transmission exists in 

power Ils and, to a more limited extent, as interties between pools. 

y brief summary of the growth of these networks upto the present 
maximum service voltage of 765 kV is given. Only a small percent- 
age of the transmission circuit mileage is placed underground due to 
both technical problems and high cost. These are explored together 
with a discussion of the mpeg, a of dc transmission in special 
situations. System designers are faced with the increased cost of 
acquiring right-of-way while at the same time regulations governing 
maximum electric field gradients at the edges will necessitate wider 
corridors than is now the case. Developments are in hand to mini- 
mize the cost ratio of underground to overhead transmission but still 
provide acceptable technical characteristics. These were evalated in 
a systems study carried by the Philadelphia Electric Company for a 
66 mile corridor carrying 10,000 MW with stringent security re- 
quirements. The future growth of bulk electric energy transmission 
depends on many factors including the total growth in energy needs 
and how much will be transmitted in an electrical form. 


52447 System for underground distribution of electrical power 
and electrical cable construction for use therein. Foster, W.W.; 
French, W.H.; Lindberg, R.I. (to Reynolds Metals Co.). US Patent 
4,091,291. 23 May 1978. Filed date 3 Feb 1977. 8p. 

A system for the underground distribution of electrical power 
is provided and includes an electrical cable construction particularly 
adapted for use underground. The cable construction has a central 
conductor, a tubular insulator system for the conductor, a dual- 
purpose sacrificial anode supported by the insulator system and 
extending along substantially the full length of such insulator system, 
and a concentric neutral conductor supported by the insulator 
system and engaging the anode at a plurality of points, with the dual- 
purpose sacrificial anode protecting the concentric neutral conduc- 
tor against galvanic and soil corrosion as well as reducing ac 
corrosion of the concentric neutral conductor by providing addition- 
al surface area for the dissipation of currents leaving the neutral 
conductor. 


52448 Influence of network conditions on short-circuit treats to 
transformers with upper voltages of 110, 220, and 400 kV. Kulikowski, 
J.; Rachwalski, J. Energetyka; 32: No. 5, 193-196(May 1978). (In 
Polish). 

A discussion is given of the most often occurring kinds of 
faults producing threats to transformers coupling EHV networks as 
well as to unit transformers. The influence of forward component 
and zerosequence reactances of a network on unsymmetrical short- 
Circuit currents, with special regard paid to stabilizing winding, is 
analyzed thoroughly. The possibility of decrease in threat to trans- 
formers under unsymmetrical faults conditions by means of inserting 
an auxiliary wye connected winding instead of a stabilizing winding 
is demonstrated. 


52449 Vhv metal-clad SF¢-insulated substations. ten years of 
industrial experiments. Vigreux, J. (Delle-Alsthom, Fr). Rev. Gen. 
Electr.; 86: No. 12, 968-974(Dec 1977). (In French). 

The first big substations of 245 kV using SF¢ were installed in 
1969 at Vaise, in Lyon and at Perret, in Paris. Since then, several 
metal-clad sub-stations have been successfully put into operation for 
voltages ranging between 72.5 and 245 kV. The article gives a 
balance extending over a period of 10 years of industrial operation, 
and analyzes successively the specific part taken by SF¢, the present 
criteria concerning the selection of the equipment, the performance 
and the reliability of the metal-clad equipment, sealing efficiency of 
the enclosures and, finally, the consequences of the extension of the 
use of the metal-clad equipment for the manufacturers themselves. 


DC SYSTEMS 
REFER ALSO TO CITATION(S) 52446, 52973 


52450 High-voltage direct-current link in austria. Moraw, G. 
(Oesterr Elnktrizataetswirtsch, Vienna, Austria). Oesterr. Z. Elektri- 
zitaetswirtsch.; 31: No. 2, 67-70(Feb 1978). (In German). 

The import of electric energy from Poland, due to start in 
1983, will call for the construction of a HVDC link in Austria 
because of the different organizations and controls of the COME- 
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CON and UCPTE networks. The paper discusses the technical basis 
for such a facility as well as the problems specific to Austria. 


52451 Lightning and switching surges in a HVDC converter 
station. Sasaki, S.; Katayama, T.; Senda, T.; Sakai, M. Electr. Eng. 
Jpn. (Engl. Transi.); 96: No. 6, 72-81(1976). 

Translated from Denki Gakkai Ronbunshi; 96B: No. 11, 553- 
560(Nov 1976). 

Distribution analysis of lightning and switching surges is one 
of the most basic tasks in designing the insulation level of hvdc 
converter stations. Nevertheless, little study has been done so far on 
this problem and, in particular, no measured data are available at 
present. An analysis is given of the potential distribution in a hvdc 
converter station subject to lightning and switching surges. Measures 
are proposed to protect various power installations against lightning 
and switching surges. Using digital simulation, lightning and switch- 
ing surges transferred from dc or ac line to the converter station 
through dc reactor or main transformer. The Sakuma Thyristor 
Converter Test Station is used as a model converter station. A 
digital program developed to analyze the surge transfer phenomenon 
is also described. The surge distribution in the converter station 
(which is subject to the surges caused by the lightning counter 
flashover of the ac or dc tower near the station is also analyzed. The 
effects of lightning arresters on the surge distribution are also 
analyzed using the above-stated transient analysis program. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


52452 (LA-UR—78-1346) Cryogenic engineering problems in the 
development of superconducting power transmission lines. Edeskuty, 
F.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract W- 
7405-ENG-36. 24p. (CONF-780595—1). Dep. NTIS, PC A02/MF 
AOl. 

From Cryogenic Society of America meeting; Chicago, IL, 
USA (17 May 1978). 

The successful operation of the superconducting power trans- 
mission line requires the simultaneous development of a cryogenic 
refrigeration system and cryogenic enclosure in addition to the 
obvious requirement of a satisfactory cable and its integration into an 
external power transmission system. The requirements for the cryo- 
genic system originate with the temperature requirements of the 
cable which are in turn dictated by the superconductor properties. In 
addition to allowable heat leaks and thermal expansion questions, the 
cryogenic engineer must also address the problems of electrical and 
thermal transients, system cooldown, and nonsteady state operation. 


52453 Superconducting and resistive cryogenic power transmis- 
sion research in the U.S.: an opportunity for cryogenic innovation. 
Belanger, B.C. (Atomic Energy Commission, Washington, DC). 
Ady. Cryog. Eng.; 20: 1-22(1975). 

A review is given the state of the art of cryoresistive and 
superconducting power transmission in very general terms, and 
several research and development problems which might be of 
interest to cryogenics engineers not actively working on supercon- 
ducting power transmission are identified. Topics discussed include: 
historical development; present interest in cryoresistive and super- 
conducting power transmission; resistive cryogenic cables; supercon- 
ducting cables; and refrigeration. Low-temperature cable systems are 
being developed because it is hoped that they will provide a low- 
cost, high-power-density means for transmitting underground the 
largest blocks of power to be handled by utility companies in the 
future. At least one of the proposed systems offers a more efficient 
means of transmitting power underground than conventional alterna- 
tives. Any of the four ac systems described in detail could be 
adapted for dc transmission. The utilities will undoubtedly continue 
to have more applications for ac cables than for dc. For long circuits 
or for circuits where system stability and controllability of power 
flow are important, a superconducting or cryoresistive dc cable 
could be very attractive. 


NUCLEAR POWER PLANTS 


52454 (COO—4121-2(Suppl.)) Project control systems developed 
by southeastern utilities. Final report. Rhodes, D.A.; Rad, P.F. 
(Clemson Univ., S.C. (USA). Dept. of Civil Engineering). 30 May 
1978. Contract EY-76-S-02-412. 767p. Dep. NTIS, PC A99/MF 
AOl. 

Portions of document are illegible. 

A study is presented of power plant project management 
systems currently employed by the Tennessee Valley Authority and 
the Duke Power Company. 


52455 (DOE/ET—0030/4(78)) U.S. Central Station Nuclear 
Electric Generating Units: significant milestones (status as of April 1, 
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1978). (Department of Energy, Washington, DC (USA). Div. of 
He red Power Development). Jun 1978. 26p. Dep. NTIS, PC A03/ 
MF AOl. 

Construction and operational milestones are tabulated for 
U.S. nuclear power plants. Data are presented on nuclear steam 
supply system orders. A schedule of commercial operation and 
projected capital costs through 1990 is given. (DOG) 


52456 (PNL—2474) Reliability of generation at a Hanford Nu- 
clear Energy Center (HNEC). Clark, R.G.; Dowis, W.J. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Dec 1977. Con- 
tract EY-76-C-06-1830. 192p. Dep. NTIS, PC A09/MF AO1. 

A nuclear energy center characteristically would have large 
amounts of electric —— capacity in a relatively small geo- 
graphical area. HNEC is a conceptual nuclear energy center contain- 
ing 20 generating units of 1200 MW capacity each, located at 
Hanford, Washington. DS is an alternative concept; namely, 20 
generating units of similar capacity in six clusters at sites along the 
Columbia and Willamette rivers in Washington and Oregon. HNEC 
in year 2005 could provide up to 30% of system capacity; typically 
utilities limit concentration of thermal plant generation to about 15% 
of system requirements. For this reason it is appropriate to examine 
the reliability of generation at a nuclear energy center to determine if 
it could be less than at dispersed sites because of local conditions and 
the close proximity of many generating units. In the report, reliabil- 
ity of generation HNEC is assessed by —— it with that at 
Dispersed Sites (DS) throughout the Pacific Northwest. Reliability 
is measured in terms of two sets of risks: risk of forced outage, and 
risk of user power shortage. 


52457 Some practical aspects of organizing a reactor in-service 
inspection. Maple, B.J. Nucl. Eng. Int.; 23: No. 268, 51-53(Mar 1978). 

Parts of each in-service inspection are inevitably on the 
critical path of the reactor shut down. The problems of ensuring that 
the work goes forward unhindered are largely ones of organization 
and logistics. Neither developments in equipment to reduce size and 
to ease maintenance and decontamination, nor increased mechaniza- 
tion reduce the importance of the skilled operator. 


52458 Quality assurance helps get the job done right first time. 
Savage, D.R. (Georgia Power Co., Atlanta (USA)). Nucl. Eng. Int.; 
23: No. 268, 53-55(Mar 1978). 

The applications of effective quality assurance to maintenance 
activities in a nuclear power plant and the advantages of early 


inclusion of quality assurance personnel in the planning and proce- 
dure preparation stages for maintenance at the plant, are discussed. 


52459 Graph theoretical models for calculating the reliability of 
power plants. Pt. 3. Physical failure models. Vetterkind, D.W. Tech. 
Ueberwach.; 19: No. 2, 56-60(Feb 1978). (In German). 

With the aid of the modified graph method (MGM) some 
time-independent, time-dependent, and power-dependent failure 
models are dealt with: design dimension and load distributed time- 
independently; design dimension distributed time-independently, 
time-dependent deterioration of type c x tsup(n), as well as failure 
threshold constant or distributed; design dimension distributed time- 
independently, deterioration time- and performance-dependent as 
well as failure threshold performance-dependent. It is possible to 
calculate the reliability of the unit under observation. As a practical 
example, the time-dependent wall thickness decrease and the failure 
of wear-prone economizer pipe bends of a lignite-fired steam gener- 
ator are investigated. 


52460 Operating experience with nuclear power stations in 
member states. Performance analysis report 1976. Vienna; IAEA 
(1978). 30p. 

The analysis is based on the data supplied by the power plant 
authorities to the IAEA. The plants are classified according to 
reactor type and plant output. The construction time span over the 
past years, performance factors and unavailability are analyzed. 
Comparison with conventional power plants is made. 


52461 Operating U.S. power reactors. Cottrell, W.B. Nucl. Saf; 
19: No. 4, 510-517(1978). 

Information and data are presented for power reactors in 
operation during the March—April 1978 reporting period. Included 
are data on unit availability, unit capacity, and forced outage. (DG) 


52462 Utilization of high-capacity test machines when investigat- 
ing materials for power engineering. Ozhigin, V.V.; Kizima, V.A. 
(Cent Boiler and Turbine Res and Des Inst, USSR). 
Energ hinostroenie; No. 12, 8-10(1977). (In Russian). 
Problems, the formulation and solution of which becomes 
oye when using high-capacity testing machines, are considered. 
e use of large-sized specimens in tests permits not only a more 
reliable determination of the conditions of safe operation of the 
material in a structure but also enables one to get a number of 
characteristics evaluating the susceptibility of the material to the 
generation and retardation of cracks. 15 refs. 
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52463 Cryogenics and nuclear power. Stuart, R.W. (CTi Nucle- 
ar, Inc., Waltham, MA). Adv. Cryog. Eng.; 20: 61-69(1975}. 

The aplications to date of cryogenics in the nuclear power 
industry are generally related to the gas services within the reactor 
in supply, purification, separation, or other special gas treatments. 
Nitrogen is widely used as an inert gas to pressurize certain vessels, 
as a purge gas, and in the operation of instruments and valves. Many 
plants have liquid nitrogen storage vessels and nitrogen distribution 
systems. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 52501, 52629, 52784, 52785, 
52791, 52792, 52798, 52800, 52802, 52806, 52809, 52812, 52817, 
52818, 52819, 52821, 52841, 53997 


52464 (BNL-NUREG—S0791) Optical probe for local void frac- 
tion and interface velocity measurements. Abuaf, N.; Jones, O.C. Jr.; 
Zimmer, G.A. (Brookhaven National Lab., Upton, N.Y. (USA)). 
Mar 1978. Contract EY-76-C-02-0016. 22p. Dep. NTIS, PC A02/MF 
AOl. 

In view of the importance of obtaining unsteady local void 
fraction and interface velocities in liquid-vapor two-phase flows, an 
optical probe with a controlled tip geometry was developed and is 
described. In order to minimize the disturbances caused to the flow 
field by the presence of the probe, its dimensions have been miniatur- 
ized. The electronic and hydrodynamic response of the probe were 
investigated experimentally. The probe was found to be sensitive to 
both the interface velocities and the phase | poy at the probe tip. A 
possible explanation for the behavior of the probe is presented. 
Within the velocity range checked and with proper calibration, the 
optical probe developed can be used to determine both local void 
fractions and interface velocities. 


52465 (BNWL—2232-4) Program to develop acoustic emission— 
flaw relationship for inservice monitoring of nuclear pressure vessels. 
Progress report, October 1, 1977—January 1, 1978. Hutton, P.H.; 
Schwenk, E.B.; Kurtz, R.J.; Pavloff, C. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Mar 1978. Contract EY-76-C-06- 
1830. 27p. (NUREG/CR—0124). Dep. NTIS, PC A03/MF AOl. 
This program is directed to —- an experimental evalua- 
tion of detecting and analyzing flaw growth in reactor pressure 
boundaries through continuous monitoring for acoustic emission 
(AE). The investigation is currently limited to A533B, Class 1 
material. Program primary objectives are: develop criteria for distin- 
— significant flaws from innocuous sources; develop an AE- 
aw damage model to serve as a basis for relating inservice AE to 
pressure vessel integrity. This report covers program work period 
October 1, 1977 to January 1, 1978. A room temperature fracture 
test was performed on a one-inch thick by six-inch wide single-edge 
notch (SEN) specimen. The results were similar to AE-fracture test 
data obtained on 2T-CT laboratory specimens in that the majority of 
AE occurred during crack propagation. 


52466 (CONF-780401—, pp 17-26) Attempt to explain the urani- 
um 238 resonance in’ discrepancy. Tellier, H. (CEN, Saclay, 
France); Grandotto, M. Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

For light water reactor physics, studies on uranium 238 
resonance integral discrepancy were carried out. It was shown that 
using recently published resonance parameters and substituting a 
multilevel formalism to the usual Breit and Wigner formula reduced 
the well known discrepancy between two values of the uranium 238 
effective resonance integral: the value calculated with the nuclear 
data and the one deduced from critical experiments. Since the cross 
section computed with these assumptions agrees quite well with the 
Oak Ridge transmission data, it was used to obtain the self-shielding 
effect and the capture rate in light water lattices. The multiplication 
factor calculated with this method is found very close to the 
experimental value. Preliminary results for a set of benchmarks 
relative to several types of thermal neutron reactors lead to very low 
discrepancies. The reactivity loss is only 130 x 107° instead of 650 x 
10~° in the case of the usual libraries and the single level formula. 


52467 (CONF-780401—, pp 351-361) Sensitivity of LWR fuel 
cycle costs to uncertainties in nuclear data. Becker, M.; Harris, D.R.; 
Parvez, A.; Quan, B.; Ryskamp, J.M. (Rensselaer Polytechnic Inst., 
Troy, NY). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 
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An interactive system has been developed to analyze the 
sensitivity of water reactor fuel cycle costs to uncertainties in 
nuclear data. A Path B sequence of batch depletion, core analysis, 
and fuel batch cost code modules determines the changes in fuel 
cycle costs for changes in few-group cross sections, in fission yields, 
and in decay parameters. For cases found to be important from Path 
B analysis, the sensitivities of few-group data are examined in detail 
in Path A. Analyses of pressurized and boiling water reactors with 
alternative recycle and throw-away options show substantial sensi- 
tivities, particularly to thermal and resonance cross sections for 
fissile nuclides and emphasize the importance of considering the full 
fuel cycle. 


52468 (CONF-780565—2) Residual-stress distributions near 
stainless steel butt weldments. Elligson, W.A.; Shack, W.J. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 26p. 
Dep. NTIS, PC A03/MF AOl1. 

From SESA spring meeting; Wichita, KS, USA (15 May 
1978). 

Concern for the integrity of stainless steel butt-weldments in 
boiling-water-reactor (BWR) piping systems has stimulated study of 
the conditions that cause stress corrosion cracking (SCC) in the heat- 
affected zones (HAZ) of the weldments. It is generally agreed that a 
high stress exceeding the initial yield strength is one of the essential 
elements for crack initiation. Since design procedures usually ensure 
that load stresses are below initial yield, the source of the high 
stresses necessary to produce SCC is thought to be the residual 
stresses due to welding. To examine the level of residual stresses in 
the weldments of interest, bulk residual stresses were measured on 
100 mm (4-in.) and 254 mm (10-in.) diameter Schedule 80 piping 
weldments using strain relief techniques. Both laboratory welded 
specimens and field welded specimens from reactors in service were 
studied. Axial bulk residual stress distributions were obtained at 45° 
intervals around the circumference. At each azimuthal position, the 
residual stresses were measured at seven axial positions: on the weld 
centerline and 13, 20, and 25 mm on either side of the weld 
centerline on both the inside and outside surfaces. 


52469 (CONF-780622—39) Irradiation capsule design capable of 
continuously monitoring the creepdown of Zircaloy fuel cladding. 
Thoms, K.R.; Dodd, C.V.; van der Kaa, T.; Hobson, D.O. (Oak 
Ridge National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG- 
26. 7p. Dep. NTIS, PC A02/MF AO1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

An irradiation capsule which permits continuous monitoring 
of tae creepdown of Zircaloy tubing has been designed and given 
preliminary tests. This design effort is the major element of a 
cooperative research program between the United States Nuclear 
Regulatory Commission and the Netherlands Energy Research 
Foundation (ECN) and is a part of the NRC-sponsored Zircaloy 
creepdown program. The purpose of the Zircaloy creepdown pro- 
gram is to provide data on the deformation characteristics of Zirca- 
loy tubes, typical of LWR fuel element cladding, under combined 
axial and tangential compressive stresses. These data will be used to 
verify and improve the material behavior codes that are used for the 
description of fuel pin behavior. The first capsule of this series 
contains a mockup test specimen which was machined with three 
different diameters, nominally 10.92-mm, 10.54-mm and 11.30-mm 
(.430-in., .415-in., and .445-in.). This test specimen can be moved 
axially thereby varying the lift-off and serving as a calibration device 
for the eddy-current deformation monitoring probes. Fabrication of 
this capsule has been completed and during out-or-reactor checkout 
we were able to obtain a resolution of better than 0.01-mm (0.0004- 
in.). The capsule is scheduled for installation in the HFR on Febru- 
ary 8, 1978, for a 26 day irradiation test. The first pressurized 
capsule, and therefore the first one to monitor in-reactor cladding 
deformation, will be installed in the HFR on May 3, 1978. 


52470 (TID—28584) Power distribution in a complex instru- 
mented fuel assembly with silver flux depression shields. Enlarged 
Halden Program, Group meeting, LOEN, Norway, June 5—9, 1978. 
Tsai, C. (Idaho National Engineering Lab., Idaho Falls (USA)). 
1978. Contract EY-76-C-07-1570. 17p. Dep. NTIS, PC A02/MF 
AOl. 

The errors associated with the initial IFA-429 power calibra- 
tion and power distribution techniques are described, and corrected 
values are presented. Substantial errors were associated with the 
initial estimate of the gamma heating in the IFA-429 assembly and 
with the initial estimate of the axial power distribution. A simple 
gama attenuation approach was used to recalculate the gamma 
heating in IFA-429 and a value of approximately 12% of the total 
rod power was estimated, due to the presence of large amounts of 
metal. A Monte Carlo neutronic calculation showed that the axial 
power profile obtained by Fourier series fit of neutron detector data 
of IFA-429 was inadequate and overestimates the linear power 
density at a rod midpoint by about 10%. 
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52471 Determination of void fraction profile in a boiling water 
reactor channel using neutron noise analysis. Atta, M.A.; Fry, D.N.; 
Mott, J.E.; King, W.T. (Oak Ridge National Lab., TN). Nucl. Sci. 
Eng.; 66: No. 2, 264-268(May 1978). 

Fluctuations in the neutron flux caused by steam bubbles were 
analyzed to infer the average void fraction in the four fuel bundles 
that surround an in-core detector string in a boiling water reactor. 
The velocity of steam bubbles was inferred from the phase lag 
between axially displaced in-core fission detectors. This velocity, 
together with the measured power distribution and mass flow rate, 
was used to obtain the void fraction as a function of axial position. 
The results are in agreement with the predictions based on the Zuber 
et al. model, except near the top of the fuel channel. 


52472 Burnout in a high heat-flux boiling system with an imping- 
ing jet. Monde, M.; Katto, Y. (Tokyo Univ. (Japan)). Int. J. Heat 
Mass Transfer; 21: No, 3, 295-305(Mar 1978). 

An experimental study has been made on the fully-developed 
nucleate boiling at atmospheric pressure in a simple forced-convec- 
tion boiling system, which consists of a heated flat surface and a 
small, high-speed jet of water or of freon-113 en on the 
heated surface. A generalized correlation for burnout heat flux data, 
that is applied to either water or freon-113 is successfully evolved, 
and it is shown that surface tension has an important role for the 
onset of burnout phenomenon, not only in the ordinary pool boiling, 
but also in the present boiling system with a forced flow. 


52473 Pipe rupture and steam/water hammer design loads for 
dynamic analysis of piping systems. Strong, B.R. Jr.; Baschiere, R.J. 
(Advanced Analysis Division, EDS Nuclear Inc., San Francisco, 
California, USA). Nucl. Eng. Des.; 45: No. 2, 419-428(Feb 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

The design of restraints and protection devices for nuclear 
Class I and Class II piping systems must consider severe pipe rupture 
and steam/water hammer loadings. Limited stress margins require 
that an accurate prediction of these loads be obtained with a mini- 
mum of conservatism in the loads. Methods are available currently 
for such fluid transient load development, but each method is 
severely restricted as to the complexity and/or the range of fluid 
state excursions which can be simulated. This paper presents a 
general technique for generation of pipe rupture and steam/water 
hammer design loads for dynamic analysis of nuclear piping systems 
which does not have the limitations of existing methods. Blowdown 
thrust loadings and unbalanced piping acceleration loads for restraint 
design of all nuclear piping systems may be found using this method. 
The technique allows the effects of two-phase distributed friction, 
liquid flashing and condensation, and the surrounding thermal and 
mechanical equipment to be modeled. 


52474 Theoretical treatment of noise analysis in boiling water 
reactors, Singh, O.P.; Stegemann, D. (Technische Univ. Hannover 
(Germany, F.R.). Inst. fuer Kerntechnik). Atomkernenergie; 31: No. 
2, 74-83(1978). 

A theoretical model has been developed for calculating 
power spectral densities and correlation functions of the fluctuating 
steam void content and corresponding neutron flux fluctuations in 
flow channels of boiling water reactors. This has been achieved by 
solving the mass and energy balance equations under two-phase flow 
conditions. An analytical treatment is being presented for the simpli- 
fying assumptions of constant power density and slip ratio being 
unity over the core height. The analytical model treats different 
cases where noise source is either completely correlated or com- 
pletely uncorrelated in space and where fluctuations of the coolant 
can be taken into account or not. The results show, that the cases 
where noise source is assumed to be completely correlated in s 
can be considered as unrealistic. A full numerical treatment has 
developed by taking into account space-dependent power density 
distribution and slip ratio over the core height as well as exponential- 
ly decreasing cross correlation of the noise source in space. The 
theoretical results have been compared to experimental ones and 
good agreement is found. 


52475 Feedwater pumps for nuclear power plants. Rzhebaev, 
E.E.; Zhukov, V.M.; Evtushenko, A.A. Teploenergetika (Moscow); 
No. 12, 35-39(Dec 1977). (In Russian). 

A brief description of the results of designing and testing 
experimental models of the PE850-65 and SPE1650-75 feedwater 
pumps for 440 MW power units with PWR reactors and for 1000 
MW units with BWR reactors is presented. A description of a test- 
bench for testing the SPE 1650-75 on natural-scale parameters is 
given. Results of an adjustment of the superposed axial wheel of the 
SPE1650-75 pump during service life tests of an experimental model 
are presented. 


52476 Thermal insulation for reactor pressure vessels. Ishigaki, 
N. (Nippon Asbestos Co. Ltd., Tokyo). Haikan Gijutsu; 19: No. 8, 
102-109(Jul 1977). (In Japanese). 
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The thermal insulation material, construction, characteristics, 
design, manufacture, execution and control for the pressure vessels 
for light-water type reactor for nuclear power generation are re- 
viewed, and their problems are studied. All-metallic reflective insula- 
tor is used for the insulation of reactor pressure vessels. The reflec- 
tive insulator does not produce dust during handling, it has stronger 
mechanical strength than the conventional fibrous or powdered 
insulators, and can be used without fear for the stress corrosion of 
insulated bodies. The reflective insulator employs embossed metallic 
foils or spaced parallel sheets. 


52477 Study on fabrication method of low stress concentrated 
saddle type piping branch nozzle. Jshikawajima-Harima Giho; 17: No. 
4, 394-397(Jul 1977). (In Japanese). 

Generally, the branch connections of pipings, on which large 
load is concentrated, have high stress indices; consequently, high 
stresses may often occur at the transitional area of the branch 
connection, thus limiting the selection of supporting systems, piping 
routes, etc. It is, therefore, of great advantage to use a branch nozzle 
with lower stress concentration. The saddle type branch nozzle can 
meet such requirements for nozzles. Thus an investigation was made 
on the fabrication method for the forged saddle type branch nozzle 
to be used for the primary system piping in the BWB nuclear power 
plant. 


52478 Alteration of the reactor installation (Unit. 1) in the Ha- 
maoka Nuclear Power Station of the Chubu Electric Power Co., Ltd. 
(report). Genshiryoku linkai Geppo; 22: No. 4, 3-5(Jun 1977). (In 
Japanese). 

The report by the Committee on Examination of Reactor 
Safety to Atomic Energy Commission of Japan concerning the 
alteration is described; and its safety was confirmed. The alteration is 
as follows. As thermal limiting values, the minimum critical power 
ratios were changed to 1.22 and 1.23 for 7 x 7 and 8 x 8 fuel 
assemblies, respectively. In spent fuel storage, the pool capacity was 
changed to about 200% of the reactor core. In solid waste storage, 
the place is used commonly to Units 1 and 2, and its capacity was 
made into the two-year equivalent. 


52479 Report of the studies on core thermal design (supplemen- 
tary). Application of the thermal design technique for BWR core and 
the technique of thermal operating limiting values. Genshiryoku Iinkai 
Geppo; 22: No. 4, 39-43(Jun 1977). (In Japanese). 

Following on the previous studies of GE (U.S.) critical qual- 
ity (Xc) boiling length (LB) correlation and GE thermal analysis 
basis, the Study Group on Core Thermal Design, Committee on 
Examination of Reactor Safety, has made the comprehensive studies 
on whether the basis has been applied appropriately to the core 
thermal design and the determination of thermal operating limiting 
values in 13 GE-type boiling water reactor plants. These results are 
described. In conclusion, the MCPR (minimum critical power ratio) 
values are suitable as the thermal operating limiting values. 


52480 Interconnected grid operations - Tarapur’s experience. 
Raghavan, M.S.S.; Jayaram, B.S. pp 150-155 of Symposium on 
operating experience of nuclear reactors and power plants. Bombay; 
Department of Atomic Energy (1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

Certain details of “loss of power’ incidents which caused 
failure of power generation at the Tarapur Atomic Power Station in 
India are discussed. Damages caused by the salt waters of the coastal 
site to the switchyard equipment are described. Brief reference is 
also made to the inadequate coordination of protection to the power 
grids, etc. Recent remedial measures undertaken, such as hotline 
washing, etc. are mentioned. 


52481 Spontaneous condensation of CHF.Cl vapour at high re- 
duced pressures. Bier, K.; Ehrler, F.; Kissau, G.; Lippig, V.; 
Schorsch, R. (Karlsruhe Univ. (TH) (Germany, F. R.). Inst. fuer 
Technische Thermodynamik und Kaeltetechnik). Forsch. Ingen- 
ieurwes.; 34: No. 6, 165-175(1977). (In German). 

Spontaneous condensation at high reduced pressures was 
investigated in stationary jets of difluoromonochlormethane vapour 
(refrigerant R 22) expanding within an annular Laval nozzle. The 
onset of condensation in the so-called Wilson point was determined 
by measuring the static pressure along the nozzle axis. For 33 
expansions carried out with the same nozzle geometry at different 
stagnation conditions - with dew points ranging from 32 to 64 per 
cent of the critical pressure - the Wilson points can be represented by 
a common Wilson line, which can be extended to the critical point. 
Considering the real gas properties of the supersaturated vapour, one 
obtains nucleation rates for the states on the measured Wilson line, 
which are considerably lower than those resulting from the usual 
ideal-gas calculation, the difference amounting from 4 to 9 orders of 
magnitude in the investigated region. 
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52482 Nozzle flow calculation for real gases. Bier, K.; Ehrler, F.; 
Hartz, U.; Kissau, G. (Karlsruhe Univ. (TH) (Germany, F.R.). Inst. 
fuer Technische Thermodynamik und Kaeitetechnik). Forsch. Ingen- 
ieurwes.; 43: No. 6, 175-184(1977). (In German). 

From Thermodynamics colloquim of the VDI-Gesellschaft 
Energietechnik; Goettingen, Germany, F.R. (8 Oct 1976). 

The flow of CHF.Cl vapor (refrigerant R 22) through a 
Laval nozzle of annular geometry has been investigated in the region 
near the saturation line with stagnation pressures up to 85 per cent of 
the critical pressure. Static pressure profiles measured along the 
nozzle axis were found in good agreement with profiles calculated 
for one-dimensional isentropic flow of the real gas the thermal 
properties of which were derived from an equation of state proposed 
previously by Rombusch. Minor deviations between measured and 
calculated static pressure curves occur in the supersonic part of the 
mozzle, especially when supersaturated states of the vapour are 
passed. These deviations can be attributed to uncertainties in the 
calculation of the enthalpy and to a small influence of the static 
pressure probe. 


52483 Major damage caused by the turbine rotor, or by the 
generator rotor, operating in the area of centrifugal speed range. Haas, 
H. (Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.). 
Bereich Technik, Dampfturbinen). Maschinenschaden; 50: No. 6, 195- 
200(1977). (In German). 

The extensive damage caused by the turbine and generator 
rotors operating in the speed range of 120% of the nominal speed is 
discussed. Rotor damage incidents are first of all ordered systemati- 
cally according to the assumed damage sources. The latest achieve- 
ments from the area damage research are then illustrated with 
references to the analyses of some typical damage cases. The need 
for a better exchange of experiences is stated. A list of suggestions 
for prevention of loss is included. 


52484 Hebezeuge in kerntechnischen Anlagen. Sicherheitstech- 
nische Anforderungen. (Lifting equipment for nuclear facilities. Safety 
requirements). Berlin, Germany, F.R.; Beuth (1977). 9p. (In 
German). (DIN—25444). 

The standard applies to lifts, cranes, winches, rail-bound 
trolleys, weight carrying facilities and refuelling machines for 
LWRs. 


52485 Method and apparatus for purification in a reactor. 
Sanada, T.; Ochiai, K. (to Hitachi Ltd., Tokyo (Japan)). Japanese 
Patent 1977-93,900/A/. 2 Feb 1976. 7p. (In Japanese). 

Coolant taken out from the reactor container at the time of 
reactor operation is cooled through a heat exchange means, wher- 
eafter the coolant having been cleansed of impurities is led to the 
heat exchange means and heated therein before being returned to the 
container. When the reactor is shut doun, the coolant taken out from 
the reactor container is cooled through the heat exchange means, 
whereafter the impurities contained in the coolant are removed. The 
coolant ncw free from impurities is returned in the cooled state to 
the reactor container. 


52486 Nuclear fuel element. Ito, K. (to Hitachi Ltd., Tokyo 
(Japan)). Japanese Patent 1977-93,891/A/. 2 Feb 1976. Sp. (In Japa- 
nese). 

In a fuel element in which a plurality of fuel pellets are loaded 
in a sealed cladding tube, each fuel pellet is provided at one end face 
thereof with a projection which is found within a circular region of a 
diameter smaller than the diameter of the end face. Thus, the 
projection provided at the end face of each fuel pellet is adapted to 
positively undergo creep deformation to alleviate the load in the 
axial direction of the fuel pellets so as to reduce the axial stress in the 
cladding tube in order to prevent its breakage. 


52487 Recent developments in materials for light water reactor 
application. Chernock, W.P.; Duncan, R.N.; Stewart, J.R. (Combust 
Eng, Inc, Nucl Power Syst, Windsor, Conn). Tech. Rep. Syst., Am. 
Soc. Met.; vp(1976). 

This paper addresses itself to materials utilized for fuel rods, 
fuel assemblies, pressure vessels and core internals. The discussion 
centers on the impact of neutrons on the properties of materials 
exposed to such neutron environments. 27 refs. 
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52488 (CONF-780401—, pp 319-327) Design analysis using 
coupled neutronic and thermal-hydraulic models. Wagner, S.G-.; 
Rohan, P.E.; Youngblood, J.J. (Combustion Engineering, Inc., 
Windsor, CT). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

Major new features including an open channel flow model 
and a depletion capability have been added to Combustion 
Engineering's HERMITE space-time kinetics computer code. HER- 
MITE is being used to analyze a variety of design transients. As an 
example, application of the new capabilities to core conditions 
during a PWR steam line break accident at the end of a fuel cycle is 
examined. Open and closed channel results are compared and signifi- 
cant feedback effects between the open channel flow model and the 
neutronics model are noted. The effects of inlet temperature distribu- 
tion, decay heat, and inlet flow distribution boundary conditions on 
reactivity, power distribution and flow distribution are described. 


52489 (CONF-780589—1) U.S. experience with in-service moni- 
toring of core barrel motion in PWRs using ex-core neutron detectors. 
Kryter, R.C.; Robinson, J.C.; Thie, J.A. (Oak Ridge National Lab., 
Tenn. (USA); Tennessee Univ., Knoxville (USA). Dept. of Nuclear 
Engineering). 1978. Contract W-7405-ENG-26. 36p. Dep. NTIS, 
MF AOI. 


From Conference on vibration in nuclear plant; Keswick, UK 
(9 May 1978). 

Portions of document are illegible. 

Coolant flow forces, pressure pulsations, and reactor primary 
system mechanical vibrations in a PWR combine to cause pendular 
(and other more complicated) motions of the reactor core support 
barrel within its surrounding pressure vessel. These motions are 
normally quite small (a few thousandths of an inch) and constitute no 
immediate safety problem, but in view of one past occurrence where 
some internal structural damage resulted, the U.S. Nuclear Regula- 
rg Commission is considering making routine in-service monitor- 

ing for excessive core barrel motion mandatory for all PWRs. 
Should this be judged necessary, it is our opinion that quantitative 
in-service monitoring can be performed in a manner that is accept- 
able both to the Commission and to the nuclear plant operators by 
decomposing and interpreting the signals from the ex-core, power- 
range neutron monitors that are already a part of standard PWR 
instrumentation. 


52490 (COO—2245-59TR) Two dimensional structural analysis 
of reactor fuel element claddings due to local effects. Karimi, R.; 
Wolf, L. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Nuclear Engineering). Apr 1978. Contract EY-76-C-02-2245. 43lp. 
Dep. NTIS, MF AOl. 

Portions of document are illegible. 

Two dimensional thermoelastic and inelastic stresses and de- 
formation of typical LWR (PWR) and LMFBR (CRBR) claddings 
are evaluated by utilizing the following codes, for (1) Thermoelastic 
analysis (a) STRESS Code (b) SEGPIPE Code (2) Thermoinelastic 
analysis (a) Modified version of the GOGO code (b) One dimension- 
al GRO-II code. The primary objective of this study is to analyze 
the effect of various local perturbations in the clad temperature field, 
namely eccentrically mounted fuel pellet, clad ovality, power tilt 
across the fuel and clad-coolant heat transfer variation on the 
cladding stress and deformation. In view of the fact that the ther- 
moelastic analysis is always the first logical choice entering the 
structural field, it was decided to start the analysis with the two 
dimensional codes such as STRESS and SEGPIPE. Later, in order 
to assess the validity and compare the thermoelastic results to those 
obtained for actual reactor conditions, a two dimensional code, 
namely a modified version of the GOGO code, was used to account 
for inelastic effects such as irradiation and thermal creep and swell- 
ing in the evaluation. The comparison of thermoelastic and inelastic 
results shows that the former can be used effectively to analyze 
LWR fuel pin over 350 hours of lifetime under the most adverse 
condition and 500 hours of lifetime for an LMFBR fuel pin. Beyond 
that the inelastic solution must be used. The impact of the individual 
thermal perturbation and combinations thereof upon the structural 
quantity is also shown. Finally, the effect of rod displacement on the 
two dimensional thermal and structural quantities of the LMFBR 
fuel pin cladding is analyzed. 


52491 (GKSS—77/E/34) Influence of local water enthalpies on 
the burn-up behaviour of PWRs. Zeggel, W. (Technische Univ. 
Braunschweig (Germany, F.R.). Fakultaet fuer Maschinenbau und 
Elektrotechnik; Gesellschaft fuer Kernenergieverwertung in Schiff- 
bau und Schiffahrt m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.)). 1977. 157p. (In German). Dep. NTIS (US Sales Only), PC 
A08/MF AOl. 

Multigroup-diffusion burn-up codes and thermohydraulic 
codes have been combined in a manner to be able to analyze the 
nuclear-thermohydraulic feedback in one- and two-dimensional reac- 
tor geometries. The multi-dimensional PWR calculations parametri- 
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cally include spectral dependences. Differences between the calcu- 
lated and the measured power density distributions may be easily 
explained. The coolant enthalpy rises governing the backfeeding are 
analytically underestimated because of the two-dimensional reactor 
geometry as compared with a real PWR. Similar mistakes presum- 
ably arise from assuming homogeneous water supply at the core inlet 
for the calculation. PWR calculations with water density backfeed- 
ing are significant especially for three-dimensional geometry by 
taking into account the exact operational data. Spectral effects must 
be accounted for in an appropriate manner. 


52492 Organization and methods of control of primary circuit 
equipment integrity. Kruglov, V.P.; Sergunov, V.T.; Degtyannikov, 
Yu.F. pp 93-98 of Zkusenosti z provozu Novovoronezske jaderne 
elektrarny. Prague; Czechoslovak Atomic Energy Commission 
(1976). (In Czech) 

The tasks are indicated of the input and in-service inspection 
of the Novovoronezh nuclear power plant equipment. Commonly 
used methods of crack detection include the visual check, color, 
luminescence, ultrasonic and radiation materials testing. All methods 
were verified during the plant operation between 1964 and 1974. 


52493 (WCAP—8992) Evaluation of the Westinghouse Leading 
Edge Flow Meter measurement system in the NSSS feedwater system 
application. Doran, J.G.; Gottshall, C.L. (Westinghouse Nuclear 
Energy Systems, Pittsburgh, Pa. (USA)). Mar 1978. 3lp. Westing- 
house Electric Corp., Pittsburgh, PA. . 

A calorimetric test is the basis for determining the reactor 
thermal power level in a nuclear power plant, and feedwater flow is 
the primary contributor to this calorimetric test. Therefore, highly 
reliable and accurate feedwater flow measurements allow the nucle- 
ar instruments to more accurately reflect true reactor power, ensur- 
ing that the reactor core can be operated at the licensed reactor 
thermal rating. The Westinghouse Leading Edge Flow Meter 
(LEFM) provides this accuracy in the feedwater flow measurement. 


52494 Koeberg nuclear project. Jones, I.O. (Electricity Supply 
Commission, Johannesburg (South Africa)). Certif: Eng.; 51: No. 2, 
190-197(Feb 1978). 

The main factors investigated leading to the decision by 
ESCOM to build a nuclear power station are outlined together with 
the reasons for choice of reactor type and unit size. Several unique 
features of site investigation and preparation are described and a 
general description of some of the major plant items is given. 


52495 Dismantling of shutdown nuclear power plants with pres- 
surized water reactors, using the Obrigheim nuclear power plant as an 
example. Buschmann, W. Fortschr.-Ber. VDI Z., Reihe 4; No. 52, 1- 
163(Jan 1978). (In German). 

A hypothetical dismantling of the Obrigheim nuclear power 
plant, the first commercially operated nuclear power plant with a 
pressurized water reactor in the Federal Republic of Germany, is 
discussed. The total radiation load for the dismantling and removal 
of radioactive components of this power plant after 40 years of 
operation is determined on the basis of dose value calculations and 
measurements. Using an empirically obtained cost factor, the costs 
stemming from the radiation load are determined, and, taking into 
account the maximum permissible radiation load per person, an 
estimate is made of the number of persons required for the disman- 
tling and removal of the radioactive components. In a similar 
manner, some alternative solutions to the problem of total disman- 
tling of a nuclear power plant are discussed. 27 refs. 


52496 Use of probability with linear elastic fracture mechanics in 
studying brittle fracture in pressure vessels. Jouris, G.M.; Shaffer, 
D.H. (Westinghouse Res Lab, Pittsburgh, Pa). Jnt. J. Pressure Vessels 
Piping; 6: No. 1, 3-21(Jan 1978). 

This paper deals with one phase in the development of 
statistical methodology for a fracture mechanics analysis of the 
failure of nuclear steam supply system components, in particular that 
of brittle fracture in the beltline region of the pressure vessel 
resulting from various transients. It introduces a probability structure 
into the deterministic linear elastic fracture mechanics calculations. 
The resulting estimates of probability of brittle fracture reflect not 
only variation due to heterogeneity of vessel material but also 
uncertainties in the effect of embrittlement of the vessel steel due to 
neutron irradiation. Using importance sampling in conjunction with 
Monte Carlo simulation it is estimated that, for the operational 
transients considered, the probability of brittle fracture conditional 
on the presence of an Appendix G flaw is less than 2*10~"*. 5 refs. 


52497 Investigation of steam separation in steam generators of 
nuclear power plants with 440 MW PWR reactors. Dmitriev, A.L,; 
Kozlov, Yu.V.; Dubrovin, A.V.; Titov, V.F.; Volkov, A.P.; Ilyu- 
shin, V.F. Teploenergetika (Moscow); No. 12, 23-26(Dec 1977). (In 
Russian). 

Separation characteristics and actual level position in steam 
generators with an immersed perforated sheet and without it are 
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determined. It is shown that the steam generators load at the nuclear 
power plants with 440 MW PWR reactors may be increased ap- 
proximately by 10% without changing their design. Steam humidity 
at the same times does not exceed the permissible value equal to 
0.25%. The presence of an immersed perforated sheet considerably 
reduces load unevenness of the evaporation area and swelling of the 
steam and water mixture layer. 


52498 Parameters of PWR nuclear power plants under different 
conditions of operation in an electric power system. Rassokhin, N.G.; 
Arsen’ev, Yu.D.; Zarantsyan, A.V. (Moscow Energy Inst, USSR). 
Teploenergetika (Moscow); No. 12, 27-29(Dec 1977). (In Russian). 

A method of selection of some parameters of PWR nuclear 
power plants in an electric power system is proposed. It is shown 
that for PWR nuclear power plants, designed for operation in the 
basic conditions, the reduced costs rise considerably following 
changeover to an off-peak-load operating mode. A graph of the 
dependence of optimization parameters on the load coefficient is 
presented. 9 refs. 


52499 Calculation of critical power in fuel assembly channels of 
complex geometry. Polyanin, L.N. At. Energ. (USSR); 42: No. 6, 457- 
460(Jun 1977). (In Russian). 

A method is described to calculate critical heat flux in a 
channel using inlet parameters of the coolant and taking into account 
the real power distribution and channel geometry. It is based on the 
generalization of a large volume of experimental data in a sufficiently 
wide range of operating and geometric parameters. The method can 
be used under conditions of natural and forced circulation of a 
coolant that are typical for water-cooled nuclear reactors. In particu- 
lar, quite reliable critical heat flux calculations can be performed for 
core channels of the WWER-440 reactor. 


52500 Investigation of the stressed state of pressure vessels using 
mock-ups. Zorev, N.N.; Safarov, Yu.S.; Tutynin, V.K.; Sakhelash- 
vili, V.N.; Narskaya, N.L. At. Energ. (USSR); 42: No. 6, 465-472(Jun 
1977). (In Russian). 

A method is proposed to investigate the stress-strained state 
of reactor pressure vessels using mock-ups made of optically sensi- 
tive materials (e.g., epoxy resin). The procedure is based on the 
polarization-optical method of “freezing” strains and on “neutraliza- 
tion” of the effect of the poisson ratio, the latter being different for 
the structural materials of the mock-up and the pressure vessel. 
Numerical solution of a differential equation set describing the stress- 
strained state of a pressurized water reactor vessel is presented. The 
experimental and calculated results agree satisfactorily. The method 
proposed is especially promising for objects with a complicated 
geometry when calculations are a very cumbersome and time- 
consuming undertaking. 


52501 Steam generator for nuclear power plants. Zwingenberger, 
L. (to Vereinigte Oesterreichische Eisen- und Stahlwerke A.G. 
(VOeEST) - Alpine Montan, Vienna). German(FRG) Patent 
2,535,476/A/. 10 Feb 1977. 15p. (In German). 

The proposal concerns a steam generator in which the reactor 

coolant flows through a vertical, hair pin tube bundle encircled by a 
cylindrical tube bundle wrapper separating an annulus for feedwater 
circulation. According to the invention, a partition is inserted seper- 
ating the inner space into a lower evaporation zone and an upper 
superheating zone. The tube bundle wrapper has apertures above 
and below the partition to which the respective vapour dehumidify- 
ing devices are connected. The steam generator shell enlarged 
outwards in this area forms an enlargement of the annulus which 
contains the dehumidifying devices as well as the feedwater inlet 
pipe. 
52502 Nuclear fuel burnup calculation in a Voronezh type reac- 
tor. Matausek, M.; Marinkovicj, N.; Kocicj, A. (Institut za Nuk- 
learne Nauke Boris Kidric, Belgrade (Yugoslavia)). pp 11-18 of 
Proceedings of the 21. conference on electronics, telecommunica- 
tions, automation, and nuclear engineering. Vol. 4. Beograd; ETAN 
(1977). (In Serbian) 

From Conference on electronics, telecommunications, auto- 
7m and nuclear engineering; Banja Luka, Yugoslavia (10 Jun 

In order to summarize and present our abilities to perform a 
complex computation of the nuclear fuel burn-up, a systematic 
review of the available methods, algorithms and computer pro- 
grammes is given in this paper. The computer programmes quoted 
have all been developed, modified and tested in our department, so 
that they can be successfully used in the analysis of nuclear power 
plants from both physics and economic points of view. For a 
commercially proven nuclear reactor - reactor of the Voronezh type 
- an illustrative computation of the fuel burn-up is performed. The 
typical results are presented and discussed. The conclusion concerns 
the completion of a modular scheme for the fuel burn-up calculation 
and the fuel cycle analysis. 
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52503 Some results of in core measurements. Fursov, V.V.; 
Berezovec, A.M. pp 125-129 of Zkusenosti z provozu Novovoron- 
ezske jaderne elektrarny. Prague; Czechoslovak Atomic Energy 
Commission (1976). (In Czech) 

The findings and experience are summarized of neutron flux 
measurements obtained in the Novovoronezh nuclear power plant 
operation. The respective measuring methods, detectors and the 
methods of the calibration thereof are described. Some experimental- 
ly obtained data are listed. 


52504 Nuclear fuel utilization in the Novovoronezh nuclear 
power plant. Golubev, L.I.; Dobrynin, V.D.; Cybenko, V.M. pp 58- 
70 of Zkusenosti z provozu Novovoronezske jaderne elektrarny. 
Prague; Czechoslovak Atomic Energy Commission (1976). (In 
Czech) 

Data on nuclear fuel use should systematically be studied and 
recorded to allow possible cuts in the share of fuel in the total cost of 
electric power generation. The principal geometrical and materials 
characteristics are summarized and the structure of operation is 
given of the fuel charges of the first four Novovoronezh nuclear 
power plant units. The methodology and the results of the fuel 
component evaluation are shown. 


52505 Gamma spectrometric study of WWER type spent fuel 
assemblies. Golubev, L.I.; Simonov, V.D.; Sunchugashev, M.A. pp 
133-143 of Zkusenosti z provozu Novovoronezske jaderne elek- 
trarny. Prague; Czechoslovak Atomic Energy Commission (1976). 
(In Czech) 

Gamma spectrometry was used in the Novovoronezh nuclear 
power plant for the determination of fuel burnup, of the burnup 
distribution along the fuel assembly cross section and height, fission 
product migration and the average thermal and resonance neutron 
flux distribution throughout reactor operation. The experimental 
equipment and the measuring method are described and the results 
are reported. 


52506 Ten years’ operation experience of the Novovoronezh nu- 
clear power plant. Grigoryants, A.N.; Ovchinnikov, F.Ya.; Sedov, 
V.K.; Golubev, L.L; Akkuratnov, Yu.A.; Prokopenko, I.V.; Kustov, 
I.1.; Isakov, I.A.; Dobrynin, B.D.; Cybulnik, A.V. pp 3-18 of Zku- 
senosti z provozu Novovoronezske jaderne elektrarny. Prague; 
Czechoslovak Atomic Energy Commission (1976). (In Czech) 

The Novovoronezh nuclear power plant is the biggest nucle- 
ar power plant in the USSR, with four units of a total output of 1455 
MW. Data on the construction of the respective units and the 
technical specifications of the units are summarized. Economic indi- 
ces are also shown. On the basis of operating experience the possi- 
bilities are assessed of applying the WWER units in meeting power 
peak demands. In the years 1970 to 1973 57 shutdowns took place in 
units II, III and IV. Particular attention is devoted to the analysis of 
the causes thereof and to the methods of eliminating possible failures. 
Refueling and related periodical inspections and repairs of the indi- 
vidual power plant assemblies are described. All experience has been 
applied in the design and construction of the Vth WWER 1000 
reactor unit put into construction in 1973. 


52507 Operation of WWER type reactors utilizing the power 
effect. Klochkov, V.I.; Miroshnichenko, M.I.; Cybenko, V.M. pp 77- 
86 of Zkusenosti z provozu Novovoronezske jaderne elektrarny. 
Prague; Czechoslovak Atomic Energy Commission (1976). (In 
Czech) 

The methodology is described of the economic assessment of 
a WWER type reactor using the power effect. The methodology 
permits determining the economically advantageous time of oper- 
ation of a nuclear power plant using the power and thermal effects 
for specific economic conditions. 


52508 Performance of Novovoronezh nuclear power plant fuel 
assemblies. Kruglov, V.P.; Shvoev, A.F. pp 71-76 of Zkusenosti z 
provozu Novovoronezske jaderne elektrarny. Prague; Czechoslovak 
Atomic Energy Commission (1976). (In Czech) 

Throughout the operation of the Novovoronezh nuclear 
power plant reactors more than 200,000 fuel elements were removed 
which had worked during the whole campaign. The results are 
summed up of the study of fuel assemblies aimed primarily at (1) 
assessing the state of fuel elements and of other parts of the assembly 
after a single-campaign operation, (2) determining the types of 
defects and clarifying their causes in a leaky assembly, (3) assessing 
the state of the individual elements of fuel assemblies in which the 
planned burnup was achieved, (4) determining the possibility of 
further operation in fuel assemblies with higher than planned 
burnup, (5) drafting methods of further assembly improvement. 


52509 Repair and reconstruction of equipment of WWER type 
nuclear power plants. Kustov, I.I.; Koltunov, V.I. pp 87-92 of Zku- 
senosti z provozu Novovoronezske jaderne elektrarny. Prague; 
Czechoslovak Atomic Energy Commission (1976). (In Czech) 
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Experience is summed up gained during the ten years of the 
Novovoronezh nuclear power plant operation with repairs and 
cg of the primary and secondary coolant circuits. The impor- 
tance of a faultless organization of repairs is stressed with regard to 
the growing number of nuclear power plants built and operated. 
Attention is devoted to repairs of the removable parts of circulating 
pumps and to the inspection of the WWER-440 reactor internals and 
pressure vessel. 


52510 Power units with WWER-440 type reactors. Ovchinnikov, 
F.Ya.; Sedov, V.K.; Prokopenko, I.V.; Golubev, L.1.; Kondratenko, 
V.N.; Dobrynin, V.D.; Miroshnichenko, M.I.; Vitkovskii, L.I. pp 19- 
35 of Zkusenosti z provozu Novovoronezske jaderne elektrarny. 
Prague; Czechoslovak Atomic Energy Commission (1976). (In 
Czech) 

Main technological specifications are presented of the 
WWER-440 unit and the principal facilities are described. The main 
stages of the construction and assembly are characterized. Particular 
attention is devoted to the commissioning schedule. The rated output 
of the IIIrd WWER-440 unit of the Novovoronezh nuclear power 
plant was attained six months after the reactor power start-up; for 
the IVth unit this was in less than three months. Reactor safety 
systems are evaluated for the JIIrd and IVth units as are the 
technical and economic indices of operation. Their possible improve- 
ment is indicated. 


52511 Some improvements of the core and the fuel cycle of 
WWER type reactors. Ovchinnikov, F.Ya.; Sedov, V.K.; Golubev, 
L.L; Dobrynin, V.D.; Cybenko, V.M. pp 44-57 of Zkusenosti z 
provozu Novovoronezske jaderne elektrarny. Prague; Czechoslovak 
Atomic Energy Commission (1976). (In Czech) 

Throughout the whole period of operation of the Novovor- 
onezh nuclear power plant, the possible increase in the mean thermal 
load and the mean burnup was investigated. The investigation result- 
ed in the improved neutron physics and temperature characteristics 
of units in commissioning. Currently, a number of organizations have 
still been active in investigating the core and the fuel cycle. Listed 
are some trends of the investigation. 


§2512 Performance testing of primary coolant purification plant. 
Plotnikov, I.M.; Presnyakov, A.P.; Luchkin, V.G.; Nikulin, V.V. pp 
113-117 of Zkusenosti z provozu Novovoronezske jaderne elek- 
trarny. Prague; Czechoslovak Atomic Energy Commission (1976). 
(In Czech) 

The primary coolant circuit water treatment plant of units III 
and IV of the Novovoronezh nuclear power plant consists of two 
filters designed for full pressure coolant cleaning. The design filter 
media of the plant filters, operating results and modifications in the 
composition of the filter media based on the results are shown. 


§2513 Vibroacoustic inspection of primary circuit equipment. 
Sedov, V.K.; Adamenkov, K.A. pp 99-106 of Zkusenosti z provozu 
Novovoronezske jaderne elektrarny. Prague; Czechoslovak Atomic 
Energy Commission (1976). (In Czech) 

A study was effected at the Novovoronezh nuclear power 
plant of the possibility of using acoustic methods of primary coolant 
Circuit equipment inspection. The study was started during pre- 
operational testing and adjustment of units III and IV and continued 
in service. The results gained so far are summed up, the relevant 
methods and instrumentation described and the possibilities of fur- 
ther development and application thereof indicated. 


52514 Aris-ii: an advanced concept in process control and data 
management applied to remote ultrasonic examination. Blackstone, 
E.G.; Williams, L.P.; Lofy, R.A.; Copeland, J.R. (BandW Constr 
Co). Tech. Rep. Syst., ‘Am. Soc. Met.; No. 76-65, vp(1976). 

A second-generation Automated Reactor Inspection System 
(ARIS-IT) has been developed. This article describes, in detail, the 
mechanical development and operation of this new inspection 
device. The combination of a streamlined mechanical design with an 
on-line minicomputer operating system permits examination of the 
vessel, its associated nozzles, and adjacent pipe welds. 
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REFER ALSO TO CITATION(S) 52108, 52633, 52636, 52638, 
52639, 52814, 52826, 53099, 53110, 53157, 53160 


52515 (CONF-780401—, pp 399-409) Two- and three-dimension- 
al reactor physics calculations for HTR reactors with the finite 
element method. Schmidt, F.A.R.; Fremd, R.; Pflieger, H.; Woerner, 
D. (Univ., Stuttgart). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 
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A finite element program has been written to solve the 
multigroup neutron diffusion equation in two and three dimensions. 
Special effort was undertaken to match HTR problems, which do 
have quite complex geometric shapes. Various approximation orders 
and element shapes are possible. The code was tested against bench- 
mark problems. Solutions of the two and three dimensional HTGR 
benchmark problems are presented. Applications to more complex 
HTR problems are also mentioned. 


52516 (EPRI-NP—760) Comprehensive study of the operating 
and testing experience during the startup and initial operation at the 
Fort St. Vrain HTGR. Phase 3. Initial startup and operation at power 
phase. Key phase report. Van Howe, K.R.; Raudenbush, M.H.; 
Colgan, G.T. (Stoller (S.M.) Corp., Boulder, CO (USA)). Jun 1978. 
218p. Dep. NTIS, PC A10/MF AO1. 

The Phase III report documents the important experiences 
gained at the Fort St. Vrain plant resulting from the initial startup 
and operation at power levels up to 29% of rated (April 1975 
through July 1977). This is the last of three phases covering the 
experiences during the startup of the Fort St. Vrain plant. The 
previous phase reports covered ———— testing (Phase 1) and 
low power startup testing (Phase II). 


52517 (GA-A—14710) Component and systems development pro- 
gram. Final report. Replaceable thermal barriers for high-temperature 
gas-cooled reactor. Hucknall, A. (General Atomic Co., San Diego, 
CA (USA)). May 1978. Contract EY-76-C-03-0167-065. 73p. Dep. 
NTIS, PC A04/MF AO1. 

The detail design and analytical results of a study of several 
concepts of replaceable, fibrous insulation thermal barriers for the 
High-Temperature Gas-Cooled Reactor are presented and discussed. 
The two most favored concepts were evaluated in greater depth and 
were compared in preliminary thermal, structural, and cost analyses. 
The basis and essentials of replaceability rationale and various op- 
tions are also briefly considered. 


52518 (GA-A—14855) Gamma spectroscopic examination of the 
Peach Bottom HTGR Core. Wallroth, C.F.; Holzgraf, J.F. (General 
Atomic Co., San Diego, CA (USA)). Apr 1978. Contract EY-76-C- 
03-0167-056. 8p. (CONF-780622—44). Dep. NTIS, PC A02/MF 
AOl. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

Fission product distributions were established for individual 
core components after the final shutdown of the Peach Bottom 
High-Temperature Gas-Cooled Reactor (HTGR). The purpose was 
to provide information on relative axial and radial power distribu- 
tions, thorium absorption rates, fuel stack length, and fission product 
release. 


52519 (GA-A—14953) HTGR Generic Technology Program 
Fuels and Core Development Program quarterly progress report for 
the period ending May 31, 1978. (General Atomic Co., San Diego, 
CA (USA)). Jun 1978. Contract EY-76-C-03-0167-065. 240p. Dep. 
NTIS, PC Al1/MF A011. 

The work reported includes the design, analysis, and testing 
of the reactor core and its components comprising the fuel elements, 
hexagonal reflector elements, plenum elements, neutron sources, 
control rods, and reserve shutdown material. Also included are 
studies of reactions between core materials and coolant impurities, 
basic fission product transport mechanisms, core graphite develop- 
ment and testing, the development and testing of recyclable fuel 
systems, and physics and fuel management studies. Materials studies 
include irradiation capsule tests of both fuel and graphite. Experi- 
mental procedures and results are discussed and data are presented. 


52520 (GA-A—14962) HTGR Generic Technology Program. 
Materials technology reactor operating experience medium-enriched- 
uranium fuel development. Quarterly progress report for the period 
ending April 30, 1978. (General Atomic Co., San Diego, CA (USA)). 
May 1978. Contract EY-76-C-03-0167-065. 92p. Dep. NTIS, PC 
A05/MF AOl. 

Portions of document are illegible. 

The work reported includes the development of the materials 
properties data base for noncore components, plant surveillance and 
testing performed at Fort St. Vrain, and work to demonstrate the 
feasibility of using medium-enriched fuel in Fort St. Vrain. Studies 
and analyses plus experimental procedures and results are discussed 
and data are presented. 


52521 (GA-A—14999) Gas-Cooled Fast Breeder Reactor. Con- 
ceptual design for a Helium Circulator Test Facility. (General Atomic 
Co., San Diego, CA (USA); Parsons (Ralph M.) Co., Pasadena, CA 
vege Jun 1978. Contract EY-76-C-03-0167-023. 115p. Dep. NTIS, 


The Gas-Cooled Fast Breeder Reactor (GCFR) Develop- 
ment Plant uses three helium loops to transfer heat from the reactor 
core to the steam generators. Helium flow in each loop is provided 
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by a circulator driven by a 24,000 horsepower electric motor. 
Experimental verification of the circulator design is needed to dem- 
onstrate that operational and safety requirements are met. In addi- 
tion, each circulator must be qualification tested prior to installation 
in the plant. A GCFR helium circulator test facility sized for full 
design conditions is proposed for meeting the above requirements. 
The circulator is mounted in a large vessel containing high pressure 
helium which permits testing at the same power, speed, pressure, 
temperature and flow conditions present in the development plant. 
The electric drive motor for the circulator obtains its power from an 
electrical supply and distribution system in which electrical power is 
taken from a local utility grid via a transformer. 


52522 (GA-A—15013) Physics developments in the design of 
alternate fuel systems. Dahlberg, R.; Baxter, A.; Davison, W.; Mer- 
rill, M. (General Atomic Co., San Diego, CA (USA)). Apr 1978. 
Contract EY-76-C-03-0167-065. 22p. (CONF-780401—17). Dep. 
NTIS, PC A02/MF AOl. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

Over the past year, there has been at General Atomic an 
increase in the amount of attention paid to the reactor physics design 
of the HTGR; an area that had been, for the past three or four years, 
considered “solved” when economic cost/benefit criteria were ap- 
plied. There are three main reasons for the renewal of interest in the 
area of reactor physics design. They are: (a) mechanical design 
requirements; (b) the operating data being received from the Fort St. 
Vrain Plant; and (c) the need to study how best to respond to the 
increased emphasis the government is placing upon proliferation- 
resistant fuel cycles. An overview is provided of the current situa- 
tion. 


52523 (JAERI-M—7214) Survey on gas-bearing circulators of 
high-temperature gas cooled reactors. Nemoto, M.; Okamoto, Y. 
(Japan Atomic Energy Research Inst., Tokyo). Aug 1977. 54p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A04/MF AO1. 

In development of multi-purpose high-temperature gas cooled 
experimental reactor VHTR with 50 MWt, the usage of gas-bearing 
blowers with high precision and environmental safety is one of 
important problems. A survey in this connection revealed the fol- 
lowing: (1) Gas-bearing compressors are used not only in test loops 
but also in auxiliary systems. (2) Main circulators of self-acting gas 
lubricated bearings with jacking gas systems are practically used in 
case of Dragon reactor (20 MWt). (3) To develop a large gas-bearing 
blower (2,000 -- 3,000 HP output) for proven reactors, a hydrostatic 
gas lubricated bearing of large load capacity and high speed stability 
must be studied under reactor conditions. 


52524 (LA—7239-MS) Circulating and plateout activity program 
for gas-cooled reactors with arbitrary radioactive chains. Apperson, 
C.E. Jr. (Los Alamos Scientific Lab., N.Mex. (USA)). Mar 1978. 
Contract W-7405-ENG-36. 47p. (NUREG/CR—0060). Dep. NTIS, 
PC A03/MF AO1. 

A time-dependent method for estimating the fuel body, circu- 
lating, plateout, and filter inventory of a high temperature gas- 
cooled reactor (HTGR) during normal operation is discussed. The 
primary coolant model accounts for the source, buildup, decay, and 
cleanup of isotopes that are gas borne inside the prestressed concrete 
reactor vessel (PCRV). This method has been implemented in the 
SUVIUS computer program that is described in detail. 


52525 (Y/DA—7885) Inert gas permeability of High-Tempera- 
ture Gas-Cooled Reactor (HTGR) coated fuel particles. Powell, G.L. 
(Oak Ridge Y-12 Plant, Tenn. (USA)). 25 May 1978. Contract W- 
7405-ENG-26. 41p. Dep. NTIS, PC A03/MF AO1. 

The permeabilities of helium, neon, and argon through the 
pyrocarbon coating of HTGR, BISO-type, fuel particles from Batch 
OR2261HT have been determined from gas content measurement 
made at fixed anneal time intervals under isobaric-isothermal condi- 
tions. These measurements are described by a simple diffusion model 
where: D/sub He/ = 1 x 10° exp-(115.5 Kj mol” '/RT) m?s~4; D/ 
sub Ne/ = 1 x 10° ® exp-(175.7 Kj mol '/RT) m?s~*; D/sub Ar/ = 1 
x 10~® exp-(273.1 Kj mol~'/RT) m?s~'. The concentration (solubil- 
ity) of the diffusing gas in the pyrocarbon coating is described as an 
ideal gas stored in pores that constitutes 4.6% of the volume of the 
coating. A parameter t; = 1.32 x 10°* m?/D s relates the diffusion 
coefficient to the time required to establish steady state diffusion 
across the pyrocarbon barrier and can be associated with service life 
of these fuel particles as gas containers. Extensive annealing 
(172.8Ks at 2000°C) of these fuel particles is accompanied by pore 
growth in the pyrocarbon barrier and a decrease in the diffusion 
coefficient. 


52526 Investigation of the behavior of hydrogen peroxide and 
iron compounds during startups and shutdowns of high-capacity chan- 
nel-type uranium-graphite boiling-water reactors. Margulova, T.Kh.; 
Martynova, O.I.; Eperin, A.P.; Rogov, K.D.; Shavlova, T.S.; Kuz- 
netsov, V.S.; Sergeev, E.G.; Poltarakova, L.P. (Moscow Energ Inst, 
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USSR). Teploenergetika (Moscow); No. 12, 2-6(Dec 1977). (In Rus- 
sian). 

Results of an investigation of hydrogen peroxide concentra- 
tions in reactor water, carried out at the Leningrad nuclear power 
plant on two power units with 1000 MW boiling-water reactors, are 
presented. Hydrogen peroxide concentrations are determined in the 
water of the main loop (t=285°C) and of the cooling loop (t=90°C) 
by titration with sodium thiosulfate in the presence of starch. It is 
shown that free hydrogen peroxide and iron peroxidates present in 
reactor water of boiling-water reactors, operating at capacity and 
during startups or shutdowns, influence water conditions of the 
reactors of single-loop nuclear power plants. Intensive radiolysis in 
boiling-water reactors improves corrosion resistance of steels. There- 
fore, it may be possible to substitute pearlitic steels for some austeni- 
tic stainless steels in these reactors. These reactors do not require 
special conservation measures during shutdowns because an oxide 
film protects them from corrosion. 15 refs. 


52527 Control of corrosion state of structural materials in the 
course of operation of nuclear power plants with boiling water reac- 
tors. Gerasimov, V.V.; Gromova, A.I.; Belous, V.N.; Shut’ko, V.N.; 
Varovin, I.A.; Zakharzhevskii, Yu.O.; Gosteva, V.A. Teploenergetika 
(Moscow); No. 12, 7-10(Dec 1977). (In Russian). 

Systematic control of the state of corrosion of materials at the 
Leningrad nuclear power plant with boiling water reactors is de- 
scribed. Indicator samples of structural materials placed at three 
sections of the multiple forced circulation loop, having different 
conditions of operation, are examined, according to a program, after 
1.5; 3; 5; 10 and 15 years of operation. A table of corrosion resistance 
of different materials (stainless steel O8Cr18Nil0Ti, steels 20, titan- 
ium alloy VT-1-0) is presented. It is shown that the structural 
materials have been correctly selected. 


52528 Turbine condensate cleaning at the leningrad nuclear 
power plant. Rogov, K.D.; Baronkin, Yu.F.; Shavlova, T.S.; Kuznet- 
sov, V.S.; Zolotukhin, S.T.; Devochkin, A.V.; Katkov, N.G. Te- 
ploenergetika (Moscow); No. 12, 10-14(Dec 1977). (In Russian). 

Each of the two power units at the Leningrad nuclear power 
plant consists of a 1000 MW boiling water reactor and two K-500- 
65/3000 turbines. Turbine condensate is the main component of its 
feedwater. To quarantee feedwater quality, 100% cleaning of the 
condensate is envisaged. The basic scheme of condensate cleaning 
had separate O-filters and OH-filters connected in series. The rated 
capacity of the condensate cleaning installation is 2700 t/h. The 
filters, 3000 mm dia, are calculated for the pressures of up to 1.5 
MPa and filtration velocity of up to 100 m/h. A description of the 
ion exchange and filtering involved is presented. It was found that 
the O-OH ionization system of cleaning operates satisfactorily only 
in the initial period. Afterwards, the content of sodium in the 
condensate rises. Therefore, it was decided to carry out condensate 
cleaning according to a new scheme comprising. H-filters and mixed 
effect filters. 


52529 Experience of industrial operation of precoat cartridge 
filters in the water treatment systems of nuclear power stations. 
Nudel’, A.M.; Gerasimov, V.S.; Zolotukhin, S.T.; Baronkin, Y.F.; 
Rogov, K.D.; Neshkov, P.F. Therm. Eng. (USSR) (Engl. Transl.); 
23: No. 9, 13-15(Sep 1977). 

Translated from Teploenergetika; 23: No. 9, 12-14(1976). 

Cartridge filters are simple in design and ensure a high 
efficiency of cleaning various liquids from finely dispersed solid 
particles. This explains the trend towards the use of precoat filters 
for cleaning the various waters encountered in nuclear power sta- 
tions. The experience of operating filters of this type at Leningrad 
Nuclear Power Station is elaborated. 


52530 (DOE-tr—88(Vol.2)) Research and development on nucle- 
ar heat production systems. Status report at end of concept phase, 
August 1 1975—November 30, 1976. Volume 2. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.)). Jan 1977. Translation of 
German report. 130p. Dep. NTIS, PC A07/MF AO1. 

Information on large pebble-bed HTGR type reactors is 
presented concerning reactor kinetics and core design; development 
of components; testing and development of materials; and the devel- 
opment of fuel elements and graphite. 


52531 Zur modalen Simulation des instationaeren Schwingungs- 
verhaltens von Turbolaeufern. (Modal simulation of the unsteady 
vibrational behaviour of turbine rotors). Grabowski, B. Duesseldorf, 
Germany, F.R.; VDI-Verl. (Sep 1976). 122p. (In German). 

For the numerical computation of the vibrational behavior of 
a turbine rotor, it is necessary to perform local discretion. Because of 
the large number of degrees of freedom resulting therefrom, in 
computing unsteady phenomena one had until now to rely on simple 
mechanical substitute models. Here, a method is presented allowing 
to considerably reduce the amount of degrees of freedom without 
losing essential information on the original system. With this kind of 
system condensing the rotor is represented by its first characteristic 
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forms. If for the transform the complex characteristic forms of the 
complete non-conservative system are used, a corresponding number 
of uncoupled ordinary differential equations is obtained describing 
the performance of the original system within the interesting range 
of speeds for all relevant types of excitation with very good preci- 
sion. 


52532 Possibility of adapting high-temperature reactors with 
steam turbines to European conditions. Brisbois, J.; Chapelot, A.; 
Lourme, P.; Malherbe, J. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). pp 149-157 of Gas-cooled 
reactors with emphasis on advanced systems. Vol. 2. Vienna; Inter- 
national Atomic Energy Agency (1976). (In French) 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

The studies being carried out by the French Commissariat a 
l'Energie Atomique as part of its HTR and steam generator pro- 
gramme have brought home the need for adaptations some of which 
are necessary Owing to conditions in Europe. In the first place, a 
suitably adapted fuel cycle will have to be devised to cover the 
period between the start-up of the first station and the construction 
in Europe of reprocessing and fabrication plants. As regards the core 
structure, modifications of the axial and radial protection compo- 
nents have been considered with a view to replacing the borated 
graphite by graphite-steel, thereby achieving economies and also 

jutting an end to the permanent presence of boron in the core. A 
easibility study indicates that ceramic materials like Masrock would 
be very suitable for hot zones for which silicon wool was initially 
envisaged. The question of the in-service inspection of the core 
cavity has been studied with a view to permitting the surveillance of 
most structures. Efforts are being made to achieve even further 
operational flexibility in the light of conditions in Europe. In view of 
the special safety regulations and requirements formulated by the 
responsible national authorities in Europe, particular attention has 
been paid to the protection of safety components and systems in the 
reactor. 


52533 Austrian programme for the development of advanced 
HTR concepts and components. Dincmen, T.; Fritz, K. (Oesterrei- 
chische Studiengesellschaft fuer Atomenergie G.m.b.H., Vienna); 
Nemet, J. (Reaktorbau Forschungs- und Baugesellschaft, Seibers- 
dorf, Austria); Zwingenberger, L. (Vereinigte Oecesterreichische 
Eisen- und Stahlwerke A.G. (VOeEST) - Alpine Montan, Linz). pp 
87-101 of Gas-cooled reactors with emphasis on advanced systems. 
Vol. 2. Vienna; International Atomic Energy Agency (1976). 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

In continuation of the development work for HTR power 
stations, which has been carried out in Austria for many years, and 
taking into account the interests of Austrian industry, a testing 
facility for advanced HTR components was built in the Nuclear 
Research Center Seibersdorf. One of the main components of this 
facility is a 12-m-high, 3.6-m-diameter prestressed concrete pressure 
vessel with hot liner designed for 100 bar and 300°C wall tempera- 
ture. Besides the vessel itself, the components to be tested include 
steam generators, recuperative heat exchangers and gas purification 
plants. A complementary programme, carried out in parallel, for the 
development of components for the application of nuclear process 
heat to the production of substitute natural gas or hydrogen has been 
started. This programme extends from material development via 
production technology to the fabrication of complete component 
prototypes and their operational testing in the actual process atmos- 
pheres at temperatures of up to 1000°C. 


52534 High-conversion HTRs and their fuel cycle. Gutmann, H.; 
Hansen, U.; Larsen, H.; Price, M.S.T. (Organization for Economic 
Co-Operation and Development, Winfrith (UK). High Temperature 
Reactor Project). pp 461-489 of Gas-cooled reactors with emphasis 
on advanced systems. Vol. 2. Vienna; International Atomic Energy 
Agency (1976). 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

The high-temperature reactors using graphite as structural 
core material and helium as coolant represent thermal reactor de- 
signs with a very high degree of neutron economy which, when 
using the thorium fuel cycle, offer, at least theoretically, the possibil- 
ity of thermal breeding. Though this was already known from 
previous studies, the economic climate at that time was such that the 
achievement of high conversion ratios conflicted with the incentive 
for low fuel cycle costs. Consequently, thorium cycle conversion 
ratios of around 0.6 were found optimum, and the core and fuel 
element layout followed from the economic ground rules. The 
recent change in attitude, brought about partly by the slow process 
of realization of the limits to the earth’s accessible high-grade 
uranium Ore resources and more dramatically by the oil crisis, makes 
it necessary to concentrate attention again on the high conversion 
fuel cycles. This report discusses the principles of the core design 
and the fuel cycle layout for High Conversion HTRs (HCHTRs). 
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Though most of the principles apply equally to HTRs of the pebble- 
bed and the prismatic fuel element design types, the paper concen- 
trates on the latter. Design and fuel cycle strategies for the full 
utilization of the high conversion potential are compared with others 
that aim at easier reprocessing and the “environmental” fuel cycle. 
The paper concludes by discussing operating and fue! cycle charac- 
teristics and economics of HCHTRs, and how the latter impinge on 
the allowable price for uranium ore and the available uranium 
resources. 


52535 Design concept of the 3x360-MW(e) HHT reference nucle- 
ar power plant. Hodzic, A.; Haferkamp, D.; Schneider, K.U. (Hoch- 
temperatur-Reaktorbau G.m.b.H., Mannheim (Germany, F.R.)). pp 
179-188 of Gas-cooled reactors with emphasis on advanced systems. 
Vol. 2. Vienna; International Atomic Energy Agency (1976). ; 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

A reference design for a nuclear power plant for 3000-MW 
thermal output is developed in phase I of the development pro- 
gramme for a helium turbine with high-temperature reactor (HHT) 
in the Federal Republic of Germany. A three-loop concept for a gas 
turbine cycle without intercooling is integrated in a prestr 
concrete pressure vessel (PCRV) of pod boiler design. The main 
characteristics of this concept are the star-shaped arrangement of the 
three gas turbines underneath the centrally located reactor core. The 
six main vertical pods are arranged on a circumference, containing 
one recuperator and one precooler for each loop in a separated pod. 
Both heat exchangers are designed for a longitudinal counterflow. 
The heat-exchanging area is divided into several boxes, which are 
bundled by a common support structure. The hot gas duct between 
reactor outlet and turbine inlet is arranged coaxially inside a vertical 
high-pressure pod. The generators are driven directly by the same 
shaft that drives the turbine. Auxiliary systems such as the helium 
storage, helium purification system, liquid radwaste purification 
system, fuel element storage and the decontamination facilities for 
the gas turbine are located in three sections between the generators. 
In the decontamination facilities the gas turbine will be reassembled 
after being removed by remote control into a handling cask. Stand- 
by equipment is used in order to minimize the plant down-time. 
Some improvements have been found to decrease plant costs and to 
increase plant efficiency. A small RCB in conjunction with a large 
reactor auxiliary building which contains all auxiliary systems is 
more economical. Using a larger pod diameter, the plant efficiency 
can be increased by increasing the heat-exchanging efficiency of the 
recuperator up to 91%. A two-loop concept with six main pods and 
with intercooling will have lower costs than the reference design 
with a plant efficiency of 41%. 


52536 Development of the HTR direct cycle. Krase, J.M.; Hol- 
land, J.W. (General Atomic Co., San Diego, Calif. (USA)); Arndt, 
E. (Hochtemperatur-Reaktorbau G.m.b.H., Mannheim (Germany, 
F.R.)); Kraemer, H.; Schlenker, H.V. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.)); Sarlos, B. (Eidgenoessisches Inst. fuer 
Reaktorforschung, Wuerenlingen (Switzerland)). pp 159-178 of Gas- 
cooled reactors with emphasis on advanced systems. Vol. 2. Vienna; 
International Atomic Energy Agency (1976). 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

Since the early 1970s, extensive investigations have been 
performed in the Federal Republic of Germany and in Switzerland 
on the one hand, and in the United States of America on the other 
hand, to develop the direct cycle using the high-temperature poten- 
tial of the HTGR. In 1974, both parties in cooperation performed 
plant configuration and economic studies with the objective of 
defining a common plant design based on existing HTGR and gas 
turbine technology and, at the same time, fulfilling specific require- 
ments in the USA and in Europe. The helium-cooled reactor devel- 
opment programmes in Europe and in the USA provide the technol- 
ogy base for development of the direct-cycle HTGR. An effective 
international cooperation has been achieved. Common design con- 
cepts have been evolved, although differing geographical and gov- 
ernmental requirements such as electrical grid frequency, licensing 
requirements and climate may exert some divergent influences. The 
design illustrates the compact primary system components, simplifi- 
cation, provisions for access, flexibility for siting and adaptability to 
both dry cooling and wet cooling with higher efficiency and other 
forms of waste heat utilization, which have been objectives through- 
out. The needs for research and development have been identified 
and basic R and D work is underway in most areas. Determination 
of the economics involved has been carried out on the basis of the 
required degree of technical detail and has been reviewed by both 
the US and European groups. For the specific current dry-cooled 
plant designs the capital cost advantage as compared with other 
nuclear steam electric plants ranges from about 5-13% as compared 
to the goal of 10-15%. The work described here indicates that there 
is substantial technical potential for further improvement of the 
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economics. Investigations directed toward such improvements are 
expected to continue. 


52537 Thermohydraulic design of heat exchangers for direct- 
cycle integrated gas turbine plants. Naegelin, R. (Sulzer Bros. Ltd., 
Winterthur (Switzerland)); Varadi, G. (Eidgenoessisches Inst. fuer 
Reaktorforschung, Wuerenlingen (Switzerland)). pp 51-73 of Gas- 
cooled reactors with emphasis on advanced systems. Vol. 2. Vienna; 
International Atomic Energy Agency (1976). 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

Closed gas turbine plants coupled directly to a gas-cooled 
nuclear reactor consist of two kinds of main heat exchangers. The 
heat leaving the process at its low-temperature end is transferred 
from the gas to an intermediate water circuit by coolers. Heat 
transfer at an intermediate temperature range from the low-pressure 
to the high-pressure gas takes place in the recuperator. Integration of 
the gas turbine cycle in a single prestressed concrete pressure vessel 
requires compact design and special arrangement of all components 
including the heat exchangers. In this paper some general correla- 
tions for the dimensions of heat exchangers with longitudinal flow 
are given and discussed with respect to optimum design of recupera- 
tor and cooler. The dimensions considered are flow cross-section, 
length and heat transfer area of the apparatus. Minimizing the pod 
diameter in the concrete pressure vessel is important, and gives an 
advantage to lon itudinal flow heat exchangers as compared to 
cross-flow t . Different t of heat transfer surfaces such as 
smooth, rough and finned walls are compared and criteria for the 
determination of optimum surface extension are given. The experi- 
mental results available indicate that a reduction of length can be 
achieved by the use of finned or rough surfaces. 


52538 Research and development for the VHTR by high-tempera- 

ture helium gas loops. Ouchi, S. (Japan Atomic Energy Research 

Inst., Oarai, Ibaraki. Oarai Research Establishment); Okamoto, Y. 

(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 

search Establishment). pp 219-236 of Gas-cooled reactors with em- 

~- on advanced systems. Vol. 2. Vienna; International Atomic 
nergy Agency (1976). 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

Extensive research programmes on further development of 
the Multi-Purpose Very High-Temperature Gas-Cooled Reactor 
(VHTR) are being carried out by the Japan Atomic Energy Re- 
search Institute (JAERI). Several types of loop facilities, both out- 
of-pile and in-pile, have been or will be installed in JAERI for tests 
such as dynamic flow tests, heat transfer experiments and irradiation 
tests. The in-pile helium gas loop, OGL-1, which is nearing comple- 
tion, will be used for (a) irradiation test beds for fuels and structural 
materials, (b) study of the transport properties of gaseous fission 
products, and (c) gaining experience in the construction and oper- 
ation of the loop facility which will be useful for later VHTRs. A 
series of development studies has been successfully carried out for 
the construction of OGL-1, which will circulate about 1000°C 
helium at high pressure as primary coolant. The five main develop- 
ment studies are described in the paper. Out-of-pile high-temperature 
helium gas loop facilities have been operated to carry out dynamic 
flow tests of components and heat transfer experiments of VHTR 
fuel elements as well as to study the prevention of helium permeation 
and to study the behaviour of a thermal insulation material at very 
high temperature. Investigations to develop techniques of preventing 
helium flow laminarization in a fuel channel, which can result in a 
decrease of the heat transfer coefficient, were conducted with the 
HTGL facility. Evaluation of the heat loss and the hot spot factor 
formed in the VHTR core and piping system were carried out. 


52539 Possibilities of direct-cycle nuclear power stations. Pierre, 
B. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)); Chaboseau, J. (Compagnie Electro-Mecanique (CEM), 93 
- Le Bourget (France). Centre de Recherches). pp 201-217 of Gas- 
cooled reactors with emphasis on advanced systems. Vol. 2. Vienna; 
International Atomic Energy Agency (1976). (In French) 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

Direct-cycle nuclear power stations are those which at pres- 
ent can make the best use of the possibilities offered by high- 
temperature reactor core technology and which can be adapted 
economically to the constraints imposed by the environment. Three 
aspects of this question are considered. Firstly, the suitability of this 
technology for electricity generation is examined. The effects of 
varying the main optimization parameters are analysed, in particular 
the effect of variations in the size of the recuperator and the pressure 
losses. Various possibilities of improving the cycle are discussed, 
such as increasing the number of compressor stages, modifying the 
cooling system and increasing the core outlet temperature. It is 
shown that the cycle with an intermediate cooling circuit offers the 
greatest potential for HTR application with the minimum of modifi- 
cations to components. Secondly, the particular case of a dual- 
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purpose power station is analysed. Safety is particularly important in 
this type of application and the performance of such a plant with an 
intermediate heat exchanger is considered. The possibilities of adapt- 
ing to varying demands for electricity and steam are discussed as 
well as means of adjusting to changes in demand during actual 
operation. The arrangement of the components of the circuits is 
established on the basis of optimization considerations (advantages 
and disadvantages of a recuperator). Thirdly, as the capacity of 
nuclear stations continues to increase, the question of the cold source 
assumes special importance in view of environmental constraints, in 
particular the shortage of water. The authors consider the effect on 
the cooling parameters and efficiency of adopting a binary cycle 
(NHs turbine). 


52540 1500-MW(e) HTGR nuclear generating station. Stinson, 
R.C. (General Atomic Co., San Diego, Calif. (USA)); Hornbuckle, 
J.D. (Southern California Edison Co., Rosemead (USA)); Wilson, 
W.H. (Bechtel Power Corp., Norwalk, Calif., USA). pp 127-146 of 
Gas-cooled reactors with emphasis on advanced systems. Vienna; 
International Atomic Energy Agency (1976). 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

A conceptual design of a 1500-MW(e) HTGR nuclear gener- 
ating station is described. The design concept was developed under a 
three-party arrangement among General Atomic Company as nucle- 
ar steam supply system (NSSS) supplier, Bechtel Power Corporation 
as engineer-constructors of the balance of plant (BOP), and Southern 
California Edison Company as a potential utility user. A typical site 
in the lower Mojave Desert in southeastern California was assumed 
for the purpose of establishing the basic site criteria. Various alterna- 
tive steam cycles, prestressed concrete reactor vessel (PCRV) and 
component arrangements, fuel-handling concepts, and BOP layouts 
were developed and investigated in a programme designed to lead to 
an economic plant design. The paper describes the NSSS and BOP 
designs, the general plant arrangement and a description of the site 
and its unique characteristics. The elements of the design are: the use 
of four steam generators that are twice the capacity of GA's steam 
generators for its 770-MW(e) and 1100-MW(e) units; the rearrange- 
ment of steam and feedwater piping and support within the PCRV; 
the elimination of the PCRV star foundation to reduce the overall 
height of the containment building as well as of the PCRV; a revised 
fuel-handling concept which permits the use of a simplified, grade- 
level fuel storage pool; a plant arrangement that permits a substantial 
reduction in the penetration structure around the containment while 
still minimizing the lengths of cable and piping runs; and the use of 
two tandem-compound turbine generators. Plant design bases are 
discussed, and events leading to the changes in concept from the 
reference 8-loop PCRV 1500-MW(e) HTGR unit are described. 


52541 Near-breeding thorium fuel cycle in the pebble-bed HTR. 
Teuchert, E. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.)); Ruetten, H.J. (Rheinisch-Westfaelische Technische Hochs- 
chule, Aachen, Germany, F.R.). pp 491-500 of Gas-cooled reactors 
with emphasis on advanced systems. Vienna; International Atomic 
Energy Agency (1976). 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

For the thorium fuel cycle an optimization of the neutronic 
economy allows the achieving of a conversion ratio CR between 0.9 
and 1.0. The neutronic properties of the fissile nuclides suggest that a 
combined system of two different types of HTRs be introduced. 
First, a conventional type fed with highly enriched uranium and 
thorium and adapted for maximum discharge rate of *°U 
(CR=0.76). Second, a near breeder (CR=0.97) in which the bred 
uranium is recycled and the 7°*U of the former type is used as make- 
up. In the equilibrium cycle the bred 7°*U of one conventional type 
is sufficient to supply the make-up of 10.3 near breeders including 
1% losses in the outer cycle. The production of one near breeder's 
inventory (in-core and out-of-pile) requires a period of 7.3yr of full 
power operation. For the two types of pebble bed HTRs the data of 
reactor design and operation are identical. Thus, it is possible to 
change from the conventional one to the near breeder during full 
power operation. This flexibility is useful as soon as the growth rate 
of reactor installations is reduced and consequently the necessary 
233) production in the conventional types can be reduced. Full 
utilization of the bred **°U is possible at any time. The gross 
uranium ore consumption of this combined HTR system is approxi- 
mately in the range which is expected for the combination of LWRs 
and FBRs for a period of 8-10 decades. 


52542 Preliminary orientation and parametric survey for very 
high temperature reactors with intermediate heat exchangers. Walra- 
vens, M.J.; McIver, R.F.; Hosegood, S.B. (Organization for Eco- 
nomic Co-Operation and Development, Winfrith (UK). High Tem- 
perature Reactor Project). pp 255-274 of Gas-cooled reactors with 
emphasis on advanced systems. Vienna; International Atomic 
Energy Agency (1976). 
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From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

The paper describes the present stage of the Dragon Project 
Advanced System Studies for VHTRs (Very High Temperature 
Reactors). Preliminary orientation surveys for reactor layouts and 
metal tube intermediate helium/helium heat exchangers are outlined. 
They are based on a bulk primary helium temperature at entry of 
1000°C to the heat exchangers, and reactor thermal powers in the 
range 1500-3000MW. Reactor layout surveys have proceeded with 
particular reference to possible alternative solutions for siting the 
intermediate heat exchangers in annular array within the reactor 
pressure vessel, the object being to determine if these could offer any 
advantage over the multi-cavity pod vessel layout. The extent to 
which these studies have been taken to date is outlined in the paper. 
Results are also given of a parametric survey applied to the interme- 
diate heat exchangers to assess the influence of tube size, tube 
spucing and number of tubes, on tube bundle dimensions, weights, 
pressure drops and attainable temperature difference. The survey has 
been carried out for a variety of heat exchanger designs, including 
axial-flow, cross-flow and helical coil, and is intended to give 
information which could be of assistance in the selection of the type 
and basic parameters of the intermediate heat exchangers and associ- 
ated reactor layout for VHTRs of 1500- and 3000-MW thermal 
output. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


52543 (CONF-780401—, pp 301-309) Transient experiments in 
simulated CANDU reactor cores. McDonnell, F.N.; Baudouin, A.P.; 
Walker, D.H. (Chalk River Nuclear Labs., Ont.). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

In recent years there has been considerable effort devoted at 
Chalk River to the benchmark comparison of multi-dimensional 
kinetics codes used in the design of CANDU reactors. The need also 
was recognized to perform relevant transient measurements which 
would provide an additional and convenient opportunity to test the 
codes and methods. To meet this requirement a series of transient 
experiments was carried out in simulated CANDU reactor cores to 
provide data for the verification of 2D/3D kinetics codes. The 
experiments were designed to emphasize the response to flux tilt or 
first azimuthal mode disturbances. This is achieved in ZED-2 by the 
use of a coupled-core configuration. The transients were initiated by 
introducing a negative reactivity perturbation at a location selected 
to induce maximum tilt. The flux signals from four fission chambers 
were recorded during the transient. At present most of the multi- 
dimensional design studies are carried out using the improved quasis- 
tatic method (IQS). A description and results from a 2D/3D simula- 
tion of the experiments, using the IQS code CERKIN are presented. 
The primary aim of verifying the performance of the CERKIN code 
against the experimental ZED-2 results has been achieved. In partic- 
ular the flux shape retardation due to delayed neutrons, an important 
effect in CANDU reactors, has been accurately modelled. 


52544 (CONF-780401—, pp 311-318) Nodal method of flux- 
mapping. Koclas, J.; McDonnell, F.N. (Chalk River Nuclear Labs., 
Ont.). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

A method of on-line flux-mapping, particularly suited to 
power reactors with reasonably uniform arrays of detectors, is 
described. The method was assessed by applying it to a proposed 
design of a CANDU-BLW plutonium-burning reactor. The analysis 
of the detector readings is based on modified one- group theory. The 
first step in the procedure is to determine the axial flux in the missing 
planes at the monitor locations. Following this the detector readings 
are used as boundary conditions to solve a series of small two- 
dimensional (x,y) sub-region diffusion problems, until the reactor 
core is mapped. Irregular detector locations and malfunctions are 
conveniently treated by use of a finite-element approach. To test the 
method, a 3D finite-difference code was used to generate monitor 
readings for several realistic cases of interest. These included fresh 
fuel and equilibrium cases with severe radial and axial tilts. Analysis 
of all the test cases showed that the method gave good accuracy. It 
is concluded that the method is suitable for on-line flux mapping in 
reactors such as the proposed CANDU-BLW(PB) which have a 
regular array of flux detectors. 


52545 (PNCT—831-77-01, pp 29-34) Study on coloring and cor- 
rosion behavior of end plugs of FUGEN fuel elements. Goto, A.; 
Yokosawa, N.; Suzuki, M.; Naruki, K. (Power Reactor and Nuclear 
Fuel Development Corp., Tokyo (Japan)). Apr 1977. 
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In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jan. - Jun. 1976. 

This paper describes on some improvements of the welding 
procedure of Zircaloy-2 end plugs of FUGEN fuel elements. The 
intention here is to prevent the coloring of the welds and to give the 
sufficient corrosion resistance during irradiation. The effects of the 
following factors on the coloring and corrosion resistance of welds 
were studied: (1) cleaning of end plugs and cladding tubes: (2) heat 
input conditions (rotating speed, welding current, and welding time); 
and (3) oxygen and moisture content in welding atmosphere. 
corrosion resistance was estimated by the autoclave test. The meth- 
ods and the results of the tests are summarized in this paper. The 
authors’ recommendation for the welding conditions are: (1) the 
optimum rotating speed at the final heat input is about 6 rpm; (2) 
cleaning of the welding component materials with alumina and/or a 
surfactant is recommended; (3) welding current and time should be 
as small as possible; and (4) oxygen impurity content and the dew 
point of the welding atmosphere are to be less than 20 ppm in 
volume and below-65°C, respectively. It is emphasized that among 
these four items, the cleaning is most important, and if this item is 
satisfied, sufficient corrosion resistance is obtainable. 


52546 (PNCT—831-77-01, pp 10-16) Irradiation experiment of 
FUGEN PuQ2-UO; fuel assembly in SGHWR, 1. Design and perform- 
ance analysis of the fuel assembly. Kaneda, K.; Yumoto, R.; Aoki, T. 
(Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan)). Apr 1977. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jan. - Jun. 1976. 

The fuel assembly to be used for the in-pile performance tests 
in SGHWR core was designed, and before-irradiation analyses were 
made. The fuel assembly is almost the same as that for initial loading 
of FUGEN. Description of the fuel assembly is given in the first 
part. The fuel cluster consists of twenty eight zircaloy-2 fuel pins 
containing mixed-oxide pellets with 1.7 w/0 enriched plutonium, 
3800 mm in length, arranged in three concentric rings of 4, 8 and 16 
pins. Calculations were performed for the design and performance 
analyses of the fuel assembly. Calculations of the power distribution 
in the assembly, thermal-hydraulic characteristics, fuel burnup and 
some structural characteristics were performed with design codes. 
The results of computational analyses are presented on the following 
items. Radial power form factor in relation to assembly average 
burnup: thermal-hydraulic characteristics in sub-channel; structural 
changes in fuel pellets (radii of center void, columnar-grain, 
equiaxed-grain and pellets in relation to irradiation time); circumfer- 
ential stress of cladding in relation to irradiation time. 


52547 (PNCT—831-77-01, pp 35-46) End plug welding of fuel 
elements for prototype advanced thermal reactor FUGEN. Sugawara, 
Y.; Yokosawa, N.; Suzuki, M.; Naruki, K. (Power Reactor and 
Nuclear Fuel Development Corp., Tokyo (Japan)). Apr 1977. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jan. - Jun. 1976. 

Some experiments were performed to improve the procedure 
of the end plug welding of plutonium fuel elements for the advanced 
thermal prototype reactor FUGEN. The optimum welding condi- 
tions were sought in these experiments to minimize the thermal 
deformation and the gap size of non-weld section. The outline of the 
normal welding procedure and the method of experiments are pre- 
sented in the first part. The following items were included in the 
experiments: the effects of pushing force applied to an end plug on 
the increase of diameter of a cladding tube; the effect of rotating 
speed and chill position on the deformation of a cladding tube; the 
relation between the cleaning method and welding defects (the 
cleaning with acetone, surfactant, and alumina was tested): the effect 
of heat input conditions on the welding defects (two-step and three- 
step heat input procedures were tested). The combined effects of 
these items were also investigated. The results of experiments are 
presented. 


52548 (PNCT—831-77-01, pp 47-56) Mechanical strength of end 
plug welds of FUGEN fuel rods (zircaloy). Effect of weld defects on 
mechanical strength. Suzuki, M.; Yokosawa, N.; Sugawara, Y.; 
Naruki, K. (Power Reactor and Nuclear Fuel Becelepassat Corp., 
Tokyo (Japan)). Apr 1977. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jan. - Jun. 1976. 

As one of the safety analyses of fuel elements for FUGEN, 
tensile test and burst test of cladding tube were conducted to 
evaluate the influence of weld defects on the mechanical strength of 
welds at a room temperature. The weld defects which occur fre- 
quently in the end plug weldment are under-cut on the inner wall of 
the cladding tubes and porosity. There are a few cases in which the 
defects of insufficient penetration occur. As a result of tests on the 
three types of defective specimens which were prepared intentional- 
ly, the defects had no detrimental effect on the mechanical strength. 
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52549 (PNCT ee yn 17-23) Fabrication of a fuel assem- 
bly for an irradiation Yokosawa, N.; Naruki, K.; 
Suzuki, M.; Manabe, Gs I Dna R. (Power Reactor and Nuclear 
Fuel Development Corp., Tokyo (Japan)). Apr 1977. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jan. - Jun. 1976. 

The fabrication of a fuel assembly for an irradiation test in 
SGHWR was carried out using the fabrication technology for 
FUGEN fuel assembly. This irradiation test was programed as one 
of the pre-production tests to confirm the safety of FUGEN fuel 
assembly and to verify the applicability of the ATR production line 
of Plutonium Fuel Fabrication Facility to the fabrication. Most parts 
of the test assembly specifications are those of FUGEN fuel assem- 
bly except for upper and lower end plugs, upper plenum springs, 
tieplates, and locking instruments. The cladding tube is annealed 
Zircaloy-2 and its dimensions are 16.46 mm O.D. and 0.86 mm 
thickness. The loaded fuel pellets are of the plutonium-natural urani- 
um mixed-oxide which is enriched with 1.7 wt percent plutonium 
fissiles. Valuable experience and satisfactory result were obtained 
from the fabrication of the fuel assembly. 


52550 (ZJE—208) Recurring inspection system of the A-1 reac- 
tor pressure vessel. Brumovsky, M.; Stepanek, S.; Planek, V. (Skoda, 
Plzen (Czechoslovakia). Zavod Vystavba Jadernych Elektraren). 
1977. 18p. Dep. NTIS (US Sales Only), PC A02/MF AO1. 

Main technical specifications and operating conditions are 
shown for the A-1 nuclear power plant reactor pressure vessel. The 
procedures and the principles of pressure vessel recurring inspec- 
tions are summarized. The methodology of predicting the pressure 
vessel life is given on the basis of results obtained so far. 


52551 Fuel-cladding ratchetting in SGHWR fuel pins. Sumerling, 
R.; Hargreave, R. (UKAEA, Windscale. Nuclear Power Develop- 
ment Labs.); Willey, D.H. (UKAEA, Springfields. Nuclear Power 
Development Labs.). Nucl. Energy; 17: No. 1, 41-46(Jan 1978). 

Also available as ND-R--2(W). 

Analysis of length increases in SGHWR fuel pins irradiated to 
element mean burn-ups of 15 MWd per kilogram of uranium has 
shown that only about half the length increase comes from irradia- 
tion growth of the Zircaloy cladding; the remainder is attributed to 
irradiation creep caused by fuel-can ratchetting occurring at power 
changes. The extension of the pins can be correlated with either 
mean element burn-up or fast neutron flux for each of the three rings 
S J age in the element. Overall pin extension is weakly dependent on 

in rating, but local length increases along the pins are more 
strong y dependent on local pin rating. For a given pin design there 
is a range of local ratings which allow ratchetting to occur; the 
rating must be high enough to form circumferential ridges at pellet 
ends but low enough to prevent fuel sticking and allow fuel stack 
relocation to occur on power reductions. The localized length 
increases ascribed to ratchetting are often accompanied by greater 
fuel stack shrinkages, greater reductions in pin diameter between 
ridges, and increased ridge heights. In the outer-ring pins, which are 
most at risk during power ramps, there is fuel-can sticking in the 
peak-rated region, and the ratchetting occurs above and below this 
middle zone of the pin. The axial stresses responsible for these local 
increases in length are small compared with those required for stress- 
corrosion cracking, and although the enhanced ridging in regions 
showing ratchetting may indicate higher hoop stresses, the lower 
incidence of fuel sticking makes concentration of the hoop stress 
over pellet cracks less likely compared with the peak-rated regions. 
The effect of increasing irradiation in extending the zone of fuel-can 
sticking pe fuel pins needs further revaluation, as it may affect 
behaviour of high burn-up fuel pins in power ramps. 


52552 Absorption of RAPS power in the Northern Region Grid. 
Nadkarny, G.V.; Choudhary, N.N.; Goyal, O.P. (Rajasthan Atomic 
Power Station, Kota (India)). pp 110-113 of Symposium on operating 
experience of nuclear reactors and power plants. Bombay; Depart- 
ment of Atomic Energy (1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

The problems faced in the operation of the Rajasthan Atomic 
Power Station having two CANDU type reactors have been out- 
lined. The reasons for the outrages, such as over-voltage, over- 
frequency and under-frequency, power fluctuations, line tripping and 
phase unbalance are explained. Recommendations made to handle 
these problems and the development of a proper grid which can 
provide continuous monitoring for effective control, etc. are also 
mentioned. 


52553 In situ repair work on calandria tube inserts - RAPP II. 
Krishnan, A.; Sindhu, H.S. (Rajasthan Atomic Power Station, Kota 
(India)). pp 189-192 of Symposium on operating experience of nucle- 
ar reactors and power plants. Bombay; Department of Atomic 
Energy (1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 
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The unprecedented problems faced during Rajasthan-2 reac- 
tor construction, particularly the damage to the landed insert of 
rolled joint between calandria/calandria tube have been enumerated. 
Also, an effort has been made to bring out the salient features of 
design of hand operated remote machining tool. 


52554 RAPS fuel handling control system performance and im- 
provements, Nagarkar, V.D.; Ahmad, S.N. (Department of Atomic 
Energy, Bombay (India). Power Projects Engineering Div.); Go- 
palkrishnan, S. (Rajasthan Atomic Power Station, Kota (India)). pp 
181-188 of Symposium on operating experience of nuclear reactors 
and power plants. Bombay; Department of Atomic Energy (1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

A special feature of the Rajasthan Atomic Power Station 
(RAPS) is that it has a fuel handling system capable of changing the 
fuel in the reactor core with the reactor at full power. This permits 
continuous fuel changing on a daily basis reducing the requirement 
of excess reactivity in the core and permitting fuel shuffling for 
achieving better fuel burn-up. The fuel handling system consists of 
two independently controlled fuelling machines, a fuel transfer 
system, a spent fuel receiving system and spent fuel storage facility. 
The fuelling machines and fuel transfer system are capable of fully 
automatic operations but are also provided with remote manual 
intervention facility. The other systems have manual push button 
operation capability. The control and instrumentation system of the 
RAPS are also described in brief. Improvements being carried out to 
adopt these for computer handling are also reported. 


52555 Rajasthan Atomic Power Project unit-2 commissioning. 
Prasad, Y.S.R. (Rajasthan Atomic Power Station, Kota (India)). pp 
164-167 of Symposium on operating experience of nuclear reactors 
and power plants. Bombay; Department of Atomic Energy (1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

The multi-phased programme which was prepared to bring 
the Rajasthan-2 reactor to power in the safest, most efficient and 
informative manner, is described. The various aspects such as service 
systems, turbine generator and feed water system, heavy water 
systems; problems faced during commissioning in connection with 
various systems; training of operators and maintainers, and standardi- 
zation of equipment are outlined. 


52556 Operating experience of RAPS. Srinivasan, M.R. (Depart- 
ment of Atomic Energy, Bombay (India). Power Projects Engineer- 
ing Div.). pp 2-19 of Symposium on operating experience of nuclear 
reactors and power plants. Bombay; Department of Atomic Energy 
(1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

Operating experiences of the Rajasthan Atomic Power Sta- 
tion having two heavy water power reactors are reported. The 
actual operational problems faced at RAPS and the remedial meas- 
ures taken to overcome them are outlined in detail. Specific mention 
has been made of highlights of operation, performance of nuclear 
systems, performance of conventional systems, heavy water manage- 
ment, fuelling, grid, radiation control, indigenisation of spares, train- 
ing etc. Attempts made to control radiation backs etc. are also 
explained. 


52557 Approach for obtaining high availability at Madras Atomic 
Power Station. Subramanian, K.S.; Murthy, K.S.N.; Hariharan, K. 
(Madras Atomic Power Project, Kalpakkam (India)). pp 173-176 of 
Symposium on operating experience of nuclear reactors and power 
plants. Bombay; Department of Atomic Energy (1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

Causes of unavailability of nuclear power plants are de- 
scribed, with special reference to the Madras Atomic Power Plant 
(MAPP). Design inadequacies, component failures, installation 
errors, etc. encountered at the MAPP are enumerated. Systems 
testing followed as well as recruitment and training efforts resorted 
to are also reported. 
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REFER ALSO TO CITATION(S) 52490, 52631, 52783, 52795, 
52807, 52810, 52820, 52822, 52823, 52824, 52834, 53088, 53089, 
53090, 53091, 53092, 53094, 53095, 53096, 53097, 53098, 53101, 
53102, 53103, 53104, 53106, 53108, 53113, 53369 


52558 (ANL—77-88) Approximations of gamma cross sections 
for fast nuclear reactors. Grimm, K.N.; Meneghetti, D. (Argonne 
National Lab., IL (USA)). Mar 1978. Contract W-31-109-ENG-38. 
24p. Dep. NTIS, PC A02/MF AOl1. 
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The report shows a method to approximate a P; scattering 
solution for the flux in a fast reactor, using an isotropic, but not a 
diagonal-transport-approximation scattering matrix. Presented are 
flux errors relative to a P; solution for different levels of transport 
approximation in an EBR-II type of core surrounded by a stainless 
steel reflector. Problems associated with the use of the method are 
also presented. 


52559 (ANL—78-17) Analytical study of the feasibility of irradi- 
ating **°U/**?Th metal fuel experiments in EBR-II. Foltman, A.J.; 
Meneghetti, D. (Argonne National Lab., IL (USA)). Apr 1978. 
Contract W-31-109-ENG-38. 34p. AT. 

Recent concerns about proliferation and diversion of plutoni- 
um have led to reconsideration of 7**U/?**Th fuel cycles. Although 
thorium fuels have been studied earlier, much of that work is 
incomplete; consequently, additional irradiation studies will be nec- 
essary. Experimental Breeder Reactor II (EBR-II) has the capability 
to perform many of these studies. Two broad types of irradiation 
experiments using 7°*°U/***Th metal fuel are investigated: (1) full- 
core and/or blanket loadings and (2) individual experimental subas- 
semblies loaded into current EBR-II cores. Calculations indicate that 
current EBR-II core dimensions give rise to ***U enrichments as 
high as 48% and even higher for full-core loadings using *°U/***Th 
fuel. Because the uranium content in thorium is metallurgically 
restricted to 20 wt %, these enrichments are impractical. On the 
other hand, calculations show that it is feasible to irradiate up to six 
2331J/282Th metal-fueled subassemblies containing as much as 20 wt 
% uranium in thorium. Each experimental subassembly would be 
located in a row-7 “corner” of EBR-II's core. The local environment 
of the experiment would be tailored by surrounding the experiment 
with three subassemblies containing beryllium in row 8 and three 
subassemblies containing half beryllium and half fueled driver ele- 
ments in rows 6 and 7. Linear heat-generation rates of 40.4 to 53.1 
kW/m are obtainable while heating in nearby rows increases less 
than 15%. Burnup should be about 2.9 to 3.6 at. % per year. Little 
degradation of the remaining core environment occurs, and the 
experiments would have only a modest impaction EBR-II's current 
irradiation program. 


52560 (CONF-780401—, pp 191-206) Use of integral data in the 
development of design methods for fast reactors. Doncals, R.A.; Lake, 
J.A.; Paik, N.C. (Westinghouse Electric Corp., Madison, PA). Jun 
1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

The paper describes an LMFBR nuclear design methodology 
which has been strongly influenced by the availability of iategral 
data, by the expansion of the differential nuclear data base, by 
improvements in large nuclear design computer codes, and by the 
specific reactor under consideration. The accuracy of the nuclear 
data base has been improved as the result of detailed differential 
measurements as well as extensive integral testing in the ZPR and 
ZPPR criticals. Due to the increased interest in radial parfait de- 
~~ the applicability of the design data and methods to the analysis 
of heterogeneous LMFBR systems have been explored. The ability 
of the design data and methods to p.edict integral parameters in 
ZPPR is also discussed. 


52561 (CO..£-780401—, pp 479-492) Present status of sodium 
void reactivity predictions in conventional and nonconventional fast 
reactor core designs. Kuesters, H.; Ganesan, S. (Kernforschungszen- 
trum, Karlsruhe, Ger.). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

A review is given on the present status of the prediction of 
sodium void reactivity effects in conventional and nonconventional 
fast reactor core designs. First problems arising in the assessment of 
fast reactor safety are outlined and are discussed in relation to 
reactor physics aspects. Target accuracies for the sodium void effect 
are estimated. Nuclear data and calculational uncertainties are dis- 
cussed, and the present accuracy achieved in various laboratories of 
the world is summarized. Some cases, for which the calculated void 
effects were rather far off the respective experimental results, were 
re-examined, resulting in significant improvements. 


52562 (CONF-780401—, pp 517-525) Criticality studies on par- 
tially inserted rod configurations. Lee, B.W.; Indreboe, L.L.; Stewart, 
S.L. (General Electric Co., Sunnyvale, CA). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

Criticality measurements were performed in Assembly 6 of 
ZPPR which included four core conditions. A bank of control rods 
was inserted various distances into the core for each configuration to 
simulate the first fuel cycle of an LMFBR. Analysis of criticality 
included both two-dimensional (X,Y) and three-dimensional (X,Y,Z) 
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diffusion calculations. The core midplane compositions and the 
buckling values deduced from the axial leakage through the mid- 
plane were input to the (X,Y) calculation. The sensitivity of the axial 
leakage treatment in the (X,Y) calculations was analyzed. In addi- 
tion, midplane neutron reaction rates were computed to provide 
diagnostic studies. It is concluded that the (X,Y) calculations using 
axial buckling deduced from the midplane axial leakage produce the 
best agreement with the 3-D calculations and provide a consistent 
prediction of criticality over a wide range of partially inserted 
configurations. 


52563 (CONF-780401—, pp 527-538) Nuclear characteristics of 
large LMFBR's: homogeneous and heterogeneous designs. Lu, Y-S.; 
Cowan, C.L.; Bailey, H.S. (General Electric Co., Sunnyvale, CA). 
Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

GE-FBRD has carried out physics developments in the 
design of large size LMFBRs using oxide fuel. A variety of designs 
have been investigated. Among those are the homogeneous 
(Pu,U)O2 core, the heterogeneous (Pu,U)O:2 core, the homogeneous 
(7°3U,Th)O2 core, and the heterogeneous (7°°U,Th)O2 core. The 
nuclear characteristics of these cores are presented. The design data 
and core layout for each design are described. A discussion on the 
performance of these designs is given. It appears that the heteroge- 
neous (Pu,U)O2 core design possesses the potential of offering low 
sodium void worth advantage without significant economic impact 
and that the sodium voiding may not be an issue for the (75°U,Th)O2 
cores. 


52564 (CONF-780401—, pp 539-547) Performance potential of 
(Th,U) carbide and (Th,U) nitride fuel in 1200 MWe LMFBR'’s. 
Caspersson, S.A.; Kulwich, M.R. (Combustion Engineering, Inc., 
Windsor, CT). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

An evaluation of the performance potential of thorium-urani- 
um carbide and nitride fuel in 1200 MWe homogeneous and hetero- 
geneous LMFBR’s has been completed. Comparisons were done 
with 9.40 mm outer diameter, 0.38 mm cladding fuel pins at a 
selected peak (3 sigma) linear power of 98.4 kW/m for all cores. 
Breeding ratios for the homogeneous (Th,U)C and (Th,U)N cores 
are 1.12 and 1.16, respectively. In the heterogeneous cores the 
breeding ratios are 0.08 to 0.09 greater. A comparative breeding 
ratio of 1.48 results for a sodium-bonded (U,Pu)C homogeneous 
LMFBR with similar design criteria. Compound inventory doubling 
times for the homogeneous and heterogeneous (Th,U)C cores are 82 
and 53 years, respectively. The enriched nitride cores, with a higher 
fuel density, show a large improvement in doubling time for the two 
core concepts, 53 and 46 years. The (U,Pu)C homogeneous core has 
a 10 year doubling time. Additional performance parameters have 
also been compared, including sodium void worths, specific inven- 
tories, fissile material gains, and equilibrium cycle reactivity losses. 


52565 (CONF-780401—, pp 549-563) Alternative fuel cycles for 
breeder reactors. Bartine, D.E. (Oak Ridge National Lab., TN); 
Burns, T.J.; White, J.R.; Kallfelz, J.M.; Rowland, D.M. Jun 1978. 

From Topical meeting on advances i in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

The primary rationale for considering alternative fuel cycles 
is two-fold: possible reduced nuclear proliferation risk relative to the 
reference Pu/U cycle and the projected capital cost differential 
between fast and thermal reactor systems. One proposed alternate 
nuclear system has most reactors operating on a “denatured” fuel 
cycle, with fresh fuel containing 7**U mixed with sufficient ***U so 
that it is unsuitable for weapons use; these reactors also contain 
fertile *°*Th for *°U breeding. Any “plutonium burner” reactors 
would be inside a controlled safeguards area, and their primary goal 
would be to produce *°*U. The performance characteristics of 
various LMFBRs (both “classical” and heterogeneous” configura- 
tions) are examined for each of the above roles. Calculations for 
denatured fuel show that in a heterogeneous design, which has 
mixed annuli of fertile and fissile elements, the ratio of 7*°U produc- 
tion to plutonium production can be considerably increased over 
that for a classical LMFBR. The calculations have been performed 
primarily with the CITATION code, using ENDF/B-IV cross 
section data. For the designs considered, various significant design 
and performance parameters, such as the fissile production per cycle, 
are reported. Symbiotic system characteristics of various thermal/ 
fast and fast/fast reactor combinations are discussed 


52566 (CONF-780401—12) Conclusions drawn from subcritical 
multiplication results in ZPPR. Carpenter, S.G.; McFarlane, H.F.; 
Lineberry, M.J.; Beck, C.L. (Argonne National Lab., IL (USA)). 
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1978. Contract W-31-109-ENG-38. 13p. Dep. NTIS, PC A02/MF 
AOl. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

Modified source multiplication (MSM) has been investigated 
as a measurement technique for several LMFBR designs in the 1000 
MW+t class. This investigation has been based on the results of 
hundreds of measurements in ZPPR as well as on detailed analysis of 
some of the components of the method. The results of this study 
have special significance for critical-experiment planning and for the 
use of ex-vessel detectors in operating LMFBRs. The calculated 
factors that are applied in the MSM technique for ex-core detectors 
were found to be particularly insensitive to the calculational method. 
This apparently resulted from two facts: (1) the calculated factors 
are ratios of ratios, which reduce the sensitivity to first order 
corrections, and (2) most neutrons which cause reactions in an ex- 
core detector originate in the small volume of core nearest to the 
detector. Maps of key parameters in the MSM technique have been 
generated to promote a general understanding of the method and to 
assure its proper application. 


52567 (CONF-780401—13) Physics aspects in the design of het- 
erogeneous cores. Barthold, W.P.; Beitel, J.C. (Argonne National 
Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 15p. Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In unprotected loss-of-flow transients in large LMFBRs the 
reactor may become super-prompt critical on sodium voiding alone. 
To preclude an energetic disassembly the subsequent fuel motion 
must be monotonically dispersive. It is difficult if not impossible to 
resolve details of fuel motion under super-prompt critical conditions 
at very high power levels. However, if the sodium void reactivity is 
reduced to zero or near zero values, the sensitivity of the energetics 
to details of fuel motion can be greatly reduced and even under 
pessimistic accident scenarios less energetic termination of the tran- 
sient is expected. Therefore, there is a strong incentive for designing 
reactors that have a near zero value of sodium void reactivity. 
Among such designs, the heterogeneous configurations that consist 
of successive radial core and blanket zones are most promising. The 
enhancement of neutron leakage from the core zones into the inter- 
nal blanket zones results in a low sodium void reactivity because of 
the increase in the leakage component and decrease in the spectral 
component of the void reactivity. 


52568 (CONF-780401—15) Nuclear data sensitivity coefficients 
for A (7>U—**?Th) fueled LMFBR. Turski, R.B.; McKnight, R.D. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 13p. Dep. NTIS, PC A02/MF AO1. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

Sensitivity coefficients for the nuclear data of the principal 
constituents of a representative *°*U-*5*Th fueled LMFBR have 
been generated. Generalized perturbation coefficients for several 
reactor parameters were computed with the VARI code and 
ENDF/B Version 4 data for a homogeneous one-dimensional spheri- 
cal model. The following ten reactor parameters were studied: 
eigenvalue; breeding ratio; inner core conversion ratio; outer core 
conversion ratio; central reaction rate ratios of f°, c?*, and c% 
relative to f?% and the central material reactivity worths of 7°°U, 
*82Th, and **Na. Total (energy-integrated) and energy-dependent 
sensitivity coefficients were obtained for each of these parameters to 
each of the following nuclear data: sigma/sub f/ for 7°°U, 7°*U, 
232Th, and 7°°Pa; sigma/sub c/ for 7°U, 7°4U, 732Th, 2°3Pa, 2°Na, 
$S316, and fission products; anti v for 7*°U and *°*Th; and sigma/ 
sub inel/ for **?Th. These data are combined with estimated data 
uncertainties and with observed large differences in recent data 
evaluations to project the impact on integral parameters calculated 
for a 7°°U-?°?Th fueled LMFBR. 


52569 (CONF-780401—16) Uncertainties in the breeding ratio of 
a large LMFBR. Marable, J.H.; Weisbin, C.R. (Oak Ridge National 
Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 13p. Dep. 
NTIS, PC A02/MF AO1. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

An uncertainty analysis for eight fast integral benchmark 
experiments was performed to find the most consistent set of values 
for both the integral and differential data as well as their associated 
covariances. Extensive covariance data including inelastic scattering 
for *°°U and uncertainties in the fission spectrum temperature were 
used in the adjustment. The resulting covariance for the adjusted 
data was folded with calculated performance parameter sensitivities 
for a two-dimensional model of a conventional homogeneous pluto- 
nium-oxide fueled fast breeder reactor. Based on the estimated 
covariance files it was found that the inclusion of integral experiment 
data reduced the uncertainty in the static breeding ratio to the design 
goal of two percent. Some apparent inconsistencies in the data were 
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alleviated by including in an approximate way the effect of methods, 
uncertainties, and other possible systematic errors. 


52570 (CONF-780401—20) Comparison between physics param- 
eters in conventional and heterogeneous LMFBRs using results from 
ZPPR. Collins, P.J.; Beck, C.L.; McFarlane, H.F.; Lineberry, M.J.; 
Carpenter, S.G. (Argonne National Lab., IL (USA)). 1978. Contract 
W-31-109-ENG-38. 12p. Dep. NTIS, PC A12/MF AOl1. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

The analysis of several ZPPR experiments has been made 
using consistent methods and data. Results for conventional and 
heterogeneous LMFBR designs are compared in some detail. 


52571 (CONF-780407—6) Fast reactor operation in the United 
States. Smith, R.R.; Cissel, D.W. (Argonne National Lab., Idaho 
Falls, ID (USA)). 1978. Contract W-31-109-ENG-38. 33p. Dep. 
NTIS, PC A03/MF AOl1. 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

Of the many American facilities dedicated to fast reactor 
technology, six qualify as liquid-metal-cooled fast reactors. All of 
these satisfy the following criteria: an unmoderated neutron spec- 
trum, highly enriched fuel material, substantial heat production, and 
the use of a liquid metal coolant. These include the following: EBR-I 
Clementine, LAMPRE, EBR-II, EFFBR, and SEFOR. Collective- 
ly, these facilities encompassed all of the more important features of 
liquid-metal-cooled fast reactor technology. Coolant types ranged 
from mercury in Clementine, to NaK in EBR-I, and sodium in the 
others. Fuels included enriched-uranium metallic alloys in EBR-I, 
EBR-II, and EFFBR; metallic plutonium in Clementine; molten 
plutonium alloy in LAMPRE; and a mixed UO2-PuO2 ceramic in 
SEFOR. Heat removal techniques ranged from air-blast cooling in 
LAMPRE and SEFOR; steam-electrical generation in EBR-I, EBR- 
II, and EFFBR; to a mercury-to-water heat dump in Clementine. 
Operational experience with such diverse systems has contributed 
heavily to the U.S. Each of the six systems is described from the 
viewpoints of purpose, history, design, and operation. Attempts are 
made to limit descriptive material to the most important features and 
to refer the reader to a few select references if additional information 
is needed. 


52572 (CONF-780407—7) EBR-II cover-gas cleanup system. 
Monson, L.R.; McDaniel, M.J.; Knox, A.E.; Rice, R.E. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 16p. 
Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

Operation of EBR-II with breached elements results in the 
continuous release of fission gases to the argon cover gas. To control 
activity in the reactor, a cover-gas cleanup system (CGCS) was 
installed to remove xenon and krypton from the cover gas by 
cryogenic distillation. Although only one breached fuel element will, 
by intention, be in-core during the early stages of the run-beyond- 
cladding-breach (RBCB) program now under way, the CGCS is 
designed to handle the activity released by up to 12 mixed-oxide 
elements. 


52573 (CONF-780622—15) Vibration studies of perforated 
plates on CRBRP mixing tee model. Chung, H.; Halle, H. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 5p. 
Dep. NTIS, PC A02/MF AO1. 


From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978) 

Results are reported for a series of vibration tests on a quarter 
scale model of a mining tee for the CRBR intermediate heat trans- 
port system. The tests consisted of free vibration tests and flow tests 
on the perforated plates in the tee. 


52574 (CONF-780622—37) Simple transient analysis of the 
THORS bundle 6A boiling test results. Garrison, P.W. (Oak Ridge 
National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 2p. 
Dep. NTIS, PC A02/MF AOl1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

A simple one-dimensional boiling model has been developed 
to investigate the effect of bundle insulation degradation on the 
results of boiling stability tests conducted in the Thermal Hydraulic 
Out-of-Reactor Safety (THORS) Facility at ORNL. Significant peri- 
ods (20 to 90s) of stable boiling without dryout were observed 
during a series of flow coastdown initiated boiling tests of a 19-pin 
og LMFBR fuel subassembly at power levels of 1.0 to £.2 

/ft. 


52575 (CONF-780622—42) SAS3A simulations for a 19-pin 
dryout experiment. Han, J.T.; Tomlinson, E.T. (Oak Ridge National 
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Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 6p. Dep. 
NTIS, PC A02/MF AO1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

Three preliminary calculations using the one-dimensional 
SAS3A code have been performed to simulate a dryout experiment 
obtained in a 19-pin sodium-cooled bundle. Different values of the 
structure thermal inertia were used in SAS to account for the boiling 
incoherency in the test caused mainly by the wall heat loss. It was 
found that the larger the value used in SAS, the further the delay of 
boiling and dryout inceptions. In order to predict these events 
closely, two SAS calculations were required using different struc- 
ture thermal inertias. 


52576 (CONF-780622—43) Sensitivity analyses of fast reactor 
systems including thorium and uranium. Marable, J.H.; Weisbin, C.R. 
(Oak Ridge National Lab., Tenn. (USA)). 1978. Contract W-7405- 
ENG-26. 4p. Dep. NTIS, PC A02/MF AO1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

The Cross Section Evaluation Working Group (CSEWG) 
has, in conjunction with the development of the fifth version of 
ENDF/B, assembled new evaluations for ***Th and *°°U. It is the 
purpose of this paper to describe briefly some of the more important 
features of these evaluations relative to ENDF/B-4 to project the 
change in reactor performance based upon the newer evaluated files 
and sensitivity coefficients for interesting design problems, and to 
indicate preliminary results from ongoing uncertainty analyses. 


52577 (COO—2245-63) Coolant mixing in LMFBR rod bundles 
and outlet plenum mixing transients. Progress report, December 1, 
1977—February 28, 1978. Todreas, N.E.; Golay, M.W.; Wolf, L. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Nuclear 
Engineering). 1978. Contract EY-76-S-02-2245. 46p. Dep. NTIS, PC 
A03/MF AOl. 

Progress is reported for the following tasks: bundle geometry 
(wrapped and bare rods), subchannel geometry (bare rods), velocity 
and temperature fields in outlet plenum flow mixing, and theoretical 
determination of local temperature fields in fuel rod bundles. 


52578 (COO—2250-32) MIT LMFBR Blanket Research Proj- 
ect. Quarterly progress report, January 1, 1978—March 31, 1978. 
Driscoll, M.J. (Massachusetts Inst. of Tech., Cambridge (USA). 


Dept. of Nuclear Engineering). 1978. Contract EY-76-S-02-2250. 
15p. Dep. NTIS, PC A02/MF AO1. 

Progress in the development of LMFBR breeding blanket 
design parameters is reported under the following headings: thorium 
utilization, reflector fast neutron penetration, and interface measure- 
ment and calculations. 


52579 (EPRI-NP—646-SY) Pool-type LMFBR plant, 1000 
MWe Phase A design. Executive summary. Davies, S.M.; Golan, S.j. 
(General Electric Co., Sunnyvale, CA (USA); Bechtel Corp., San 
Francisco, CA (USA)). Apr 1978. 55p. Dep. NTIS, PC A04/MF 
A0l. 

The diverse directions of LMFBR development in the nation- 
al programs here and abroad have established that both the loop- 
type and the pool-type of primary coolant systems should be consid- 
ered to be viable options for an LMFBR power plant of practical 
size. Recognizing that the U.S. technological base for the pool-type 
plant was significantly smaller than that for the loop-type, this study 
of a 1000 MWe-type plant was concentrated on the areas of the plant 
unique to the pool concept to establish a more adequate basis for 
reassessment of the pool concept. The work concluded to date 
indicates that the pool concept is feasible with respect to design, 
construction and licensing practices in the United States. 


52580 (GA-A—14928) Gas-Cooled Fast Breeder Reactor. Quar- 
terly progress report, February 1, 1978—April 30, 1978. (General 
Atomic Co., San Diego, CA (USA)). May 1978. Contract EY-76-C- 
03-0167-023. 295p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

Progress is summarized in the following tasks: development 
of GCFR fuel, blanket, and control assemblies; development of the 
pressure equalization system for GCFR fuel; out-of-pile loop facility 
test programs; fuels and materials development; fuel, blanket, and 
control rod analyses and development; nuclear analysis and reactor 
physics for GCFR core design; shielding requirements for the 
GCFR; reactor engineering to assess the thermal, hydraulic, and 
structural performance of the core and the core support structure; 
plant systems control; systems engineering; development of reactor 
components, including reactor vessel, control and locking mecha- 
nisms, fuel handling equipment, core support structure, shielding 
assemblies, main helium circulator, steam generator, circulator test 
facility, and auxiliary circulator; development of a helium circulator 
test facility; reactor safety, environment, and risk analyses, including 
planning and support of an in-pile and out-of-pile safety test pro- 
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gram; nuclear island engineering design; and development of a 
reliability data bank. 


52581 (GEFR—00061(L)) Some aspects of corrosion of 2 1/4 
Cr—1 Mo evaporators by prototypic CRBRP water chemistry. Rod- 
gers, D.N.; Dutina, D. (General Electric Co., Sunnyvale, CA 
(USA). Fast Breeder Reactor Dept.). Mar 1977. Contract EY-76-C- 
03-0893-010. 10p. AT. 

The steam/water tubes in the Clinch River Breeder Reactor 
(CRBR) evaporators will experience Departure from Nucleate Boil- 
ing (DNB) in which the liquid film in the nucleate boiling region 
evaporates and breaks up into rivulets and dry spots. A number of 
potential damage mechanisms have been postulated as a result of 
this. For example, a major concern has been that tube life would be 
reduced by fatigue failure due to thermally induced stresses. Such 
stresses arise from oscillation in the tube wall temperature caused by 
the repeated wetting and drying within the DNB zone and the 
change from nucleate to film boiling as the DNB zone moves along 
the tube. Recent sophisticated modeling work coupled with experi- 
mental data has virtually eliminated this concern. It is now accepted 
that the CRBR design provides adequate margin against fatigue 
failure for the design life at the worst operating condition (64 
percent power). A second possible damage mechanism was that 
corrosive species, particularly sodium hydroxide, would concentrate 
in the dry-out region and cause local corrosion damage. This paper 
emphasizes the work carried out to minimize this potential problem 
and to test its severity. 


52582 (GEFR—13771-26) Critical experiments and analysis 
twenty-sixth quarterly report, January—March 1978. (General Elec- 
tric Co., Sunnyvale, CA (USA). Fast Breeder Reactor Dept.). Apr 
1978. Contract EY-76-C-03-0893-031. 56p. Dep. NTIS, PC A04/MF 
AOl. 

Current activities and technical progress are reported for two 
subtasks. Subtask A covers the technical direction for critical experi- 
ments and analysis as applicable to LMFBR commercial plants and 
the Clinch River Breeder Reactor Plant Benchmark Critical Experi- 
ments in ZPPR Assembly 4 and the CRBRP EMC. Subtask B is 
directed towards the analysis of advanced fuels critical experiments 
that can provide a consistent data base for testing the computational 
tools, nuclear analysis techniques, and basic nuclear data which are 
used in the LMFBR design effort, and for evaluating the nuclear 
performance and safety characteristics of advanced fuel materials. 


52583 (GEFR—14031-15) Core restraint engineering. Fifteenth 
quarterly report, February—April 1978. (General Electric Co., 
Sunnyvale, CA (USA). Fast Breeder Reactor Dept.). May 1978. 
Contract EY-76-C-03-0893-031. 19p. AT. 

Progress is summarized in the following areas: (1) National 
Core Restraint Development Program activities, (2) refueling force 
evaluation and test, (3) core restraint transient analysis, (4) in-reactor 
monitoring, (5) seismic evaluation, and (6) core restraint system 
design guidelines. (DG) 


52584 (GEFR-SP—065) LMFBR vented assembly hydraulic 
modeling and testing. Wang, J.C.F.; Dubberley, A.E. (General Elec- 
tric Co., Sunnyvale, CA (USA). Fast Breeder Reactor Dept.). 1978. 
Contract EY-C-03-0893-031. 7p. (CONF-780622—34). Dep. NTIS, 
PC A02/MF AO1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

A fundamental uncertainty in designing or evaluating the 
performance of an LMFBR core composed of vented assemblies is 
the flow pattern of the coolant through the vents and spaces be- 
tween the assemblies, as controlled by the vent hydraulic character- 
istics. The principal difference between a conventional and vented 
assembly is that a vented assembly has holes cut in the duct wall at 
locations above the active core region below the above-core load 
pads. The purpose of the venting is (1) to extend assembly life by 
pressurizing the core interstitial region (spaces between the assem- 
blies) to reduce duct stress and radial growth, and (2) to reduce the 
reactor coolant pressure drop by providing an additional bypass flow 
path to the upper plenum for the coolant after it cools the active 
core. The paper presents analytical and test results evaluating the 
vent flow discharge coefficient with respect to the system flow rates 
and vent geometry. 


52585 (HEDL-SA—1294S) Analysis of fuel-cladding chemical 
interaction at high burnup. Lawrence, L.A.; Weber, J.W.; Devary, 
J.L. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 26 May 1977. Contract EY-76-C-14-2170. 6p. (CONF- 
771109—101). Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The HEDL fuel-cladding chemical interaction (FCCI) wast- 
age correlation has been revised to incorporate additional data from 
the HEDL P-23 high temperature test series at peak fuel pin burnups 
of approximately 90.0 MWd/kgM. The previous HEDL correlation 
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was developed from a data base of fuel pins with peak burnups of 
approximately 50.0 MWd/kgM. Therefore, in order to predict the 
amount of cladding thickness loss to be expected at current anticipat- 
ed fuel pin lifetimes in the range of 90 to 100 MWd/kgM a major 
extrapolation of the actual irradiation experience was necessary. To 
provide the needed data for tlie extension of the correlation to high 
burnups the irradiation of the HEDL P-23A subassembly in EBR-II 
was extended to a peak fuel pin burnup of approximately 90.0 MWd/ 
kgM. An advanced matrix type reaction was observed in the high 
burnup fuel pin. The character and extent of the interaction made it 
possible to estimate the location of the original cladding inner 
surface to determine cladding thickness loss due to FCCI by measur- 
ing the depth of penetration. Therefore, it was necessary to measure 
total cladding thickness for the high burnup pin. In order to place 
the entire data set on the same basis, cladding thickness was also 
measured for the lower burnup pins. Cladding thickness was meas- 
ured on 225X photographs of the polished cladding at 16 equally 
spaced locations on the circumference of each sample. From these 
measurements an average cladding thickness was calculated. 


52586 (HEDL-SA—1306S) Effects of local cesium concentra- 
tions on mixed-oxide fuel behavior. Karnesky, R.A. (Hanford Engi- 
neering Development Lab., Richland, Wash. (USA)). 1977. Contract 
EY-76-C-14-2170. 6p. (CONF-7711095—106). Dep. NTIS, PC A02/ 
MF AOl. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Local peaks in cesium concentrations were found to influence 
the thermal-mechanical behavior of mixed-oxide fuel pins at high 
burnup. A prototypic fuel pin was irradiated in EBR-II at a peak 
linear power of approximately 400 W/cm (12 kW/ft) with peak 
cladding temperatures of approximately 540°C (1000°F) to a peak 
burnup of approximately 8.7 at. %. The mixed-oxide pellet fuel (75 
wt % UOs, 25% PuOz) had an initial oxygen-to-metal ratio of 1.956 
and a planar smeared density of 90% of theoretical. The pin was clad 
with .041 cm (0.016 in.) thick, .635 cm (0.250 in.) diameter, solution- 
annealed type 316 stainless steel. In the region of the upper UO, 
insulator the high cesium concentration and attendant cesium-urania 
reaction zone are found to be restricted to a narrow region on the 
circumference of the first insulator pellet. This reaction zone resulted 
in extensive fragmentation of the insulator pellet approximately .24 
cm (.1 in.) above the fuel-insulator interface. Densification of the 
insulator pellet fragment adjacent to the fuel column appears to have 


occurred and may be due to increased temperatures resulting from 
the increased thermal resistance of the crack. The cesium-urania 
reaction region appears to consist of two zones, a high density area 
where the urania insulator pellet has undergone grain boundary 
attack and dissolution and a lower density zone with a more porous 
cesium-urania reaction product. 


52587 (HEDL-SA—1325) Design configurations for controlling 
sodium void worth in large FBR cores. Chandler, J.C.; Marr, D.R. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
Sep 1977. Contract EY-76-C-14-2170. 25p. (CONF-771109—105). 
Dep. NTIS (US Sales Only), PC A02/MF AOI. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Analyses of sodium voiding in small fast reactors with pluto- 
nium-uranium fuel--such as FFTF--indicate that a relatively small 
positive reactivity effect will result. Similar analyses for large fast 
breeder reactors (FBRs) in the 1200 MWe range, however, indicate 
that a much larger positive reactivity effect will occur. It is impor- 
tant, therefore, to develop design configurations and methods of 
defining those configurations so as to minimize the sodium void 
effect without adversely affe cting the breeding and economic per- 
formance. A set of design configurations with these characteristics is 
presented in the paper. Since no practical experience is available for 
defining an acceptable value for sodium void worth, the voiding 
criterion was chosen to be whole-core sodium void worth roughly 
equivalent to that of CRBR, which is on the order of three dollars. 
This value was chosen on the assumption that CRBR could be 
licensed with such a void worth. Four reactor systems were evaluat- 
ed for sodium void worth. The systems represented a direct scale up 
of the FFTF subassembly to 1200 MWe, a homogeneous core 
utilizing the FTR reference fuel pin in an optimized subassembly, a 
heterogeneous core utilizing the same fuel pin, and an alternate 
fueled design based on the thermal characteristics of the CRBR 
assembly. The designs are compared in terms of breeding and 
economic performance and sodium void worth. 


52588 (HEDL-SA—1327-FP) Performance of thorium fueled 
fast breeders. Marr, D.R.; Cantley, D.A.; Chandler, J.C.; McCurry, 
D.C.; Omberg, R.P. (Hanford Engineering Development Lab., Rich- 
land, Wash. (USA)). Oct 1977. Contract EY-76-C-14-2170. 38p. 
(CONF-771109—103). Dep. NTIS, PC A03/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
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Three studies were performed to evaluate the breeding ratio 
of fast breeders containing thorium. In a study of a small breeder, 
thorium metal and thorium oxide core designs were found to have 
similar breeding ratios. The slight advantage exhibited by the metal 
design was not considered significant since the design was based on a 
limited amount of thorium metal swelling data. In a study of a 1200 
MWe plant, a plutonium-uranium oxide design was compared to a 
uranium-thorium design. The uranium-thorium design had a lower 
breeder ratio, but also had a negative sodium void effect. In the third 
study, the effect of replacing thorium oxide radial blankets with 
thorium metal radial blankets was evaluated. This was found to have 
little effect on the breeding ratio. 


52589 (HEDL-SA—1327-S) Performance of thorium fueled fast 
breeders. Marr, D.R.; Cantley, D.A.; Chandler, J.C.; McCurry, 
D.C.; Haffner, D.R. (Hanford Engineering Development Lab., Rich- 
land, Wash. (USA)). Jun 1977. Contract EY-76-C-14-2170. 7p. 
(CONF-771109—102). Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Three studies were made of the performance characteristics 
of thorium-containing reactors. The first of these compared two 
small breeder designs, one using thorium oxide, the other using 
thorium metal, both with *°°U enrichment. The second compared a 
plutonium-uranium oxide 1200 MWe design to a uranium-thorium 
1200 MWe design. The third compared the performances of thorium 
metal and thorium oxide radial blankets bor three large breeders 
using uranium or thorium oxide cores and axial blankets. Results are 
presented and discussed. 


52590 (HEDi-TME—77-39) Sodium engineering and technol- 
ogy. Technical progress report, October, November, December 1977. 
Atwood, J.M. (comp.). (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). May 1978. Contract EY-76-C-14-2170. 
101p. AT. 

This report represents a quarterly summary of progress made 
at Westinghouse Hanford Company in the areas of radioactivity 
control technology, sodium systems technology, hydraulics and me- 
chanics, and safety systems development. 


52591 (HEDL-TME—77-85) Progress in radionuclide trap de- 
velopment. McGuire, J.C.; Brehm, W.F. (Hanford Engineering De- 
velopment Lab., Richland, Wash. (USA)). Dec 1977. Contract EY- 
76-C-14-2170. 28p. AT. 

The report describes a radionuclide trap being developed to 
remove gamma-emitting irradiation products from primary sodium 
in a liquid metal breeder reactor. The radionuclides, principally 
54Mn and Co, are removed from sodium in the core area of the 
reactor to prevent their deposition in the heat exchanger. Prototype 
traps have been evaluated for the past three years and a full-scale 
version is now in test in EBR-II. 


52592 (IAEA-AG—63-17) Storage of fast reactor spent fuel at 
the reactor site and in reprocessing plants. Burlakov, V.A.; Krugli- 
kov, G.V.; Snaginskii, B.N. (International Atomic Energy Agency, 
Vienna (Austria)). May 1976. 5p. (In Russian). (CONF-760576—36). 
Dep. NTIS (US Sales Only), PC A02/MF A0O1. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 
grad, USSR (17 May 1976). 

The paper considers the following problems: in-vessel spent 
fuel storage, intermediate storage in sodium, sodium removal and 
decontamination, utilization of special hermetically sealed containers 
to avoid release of radioactivity to the storage facility. 


52593 (INIS-mf—4052, pp 17-25) Optimal utilization of thorium 
in LWRs assuming no reprocessing and avoiding potential weapons 
material. Radkowsky, A. 1977. 

From Meeting of the Israel Nuclear Societies Technion; 
Haifa, Israel (4 Dec 1977). 

In Transactions of the Nuclear Societies of Israel. Vol. 5. 

This paper presents an optimization of the seed blanket con- 
cept for the burning of thorium; present uranium requirements in 
commercial reactors would be reduced about 75%. Only natural 
thorium and natural and moderately enriched uranium would be 
utilized which would be difficult or impossible to use in weapons. 
Advantages of the proposed core design are presented: minimum 
amount of fissile fuel, feasibility of "geometry control’. Approxi- 
mately 75% of the total core energy will be obtained from the 
natural thorium if irradiated to its radiation limit of about 50,000 
MWD/T or more, the rest coming essentially from the seed. The 
enrichment of the seed will be set as low as possible consistent with 
other objectives since the lower the enrichment, the less suitable is 
the seed fuel for weapons use. From a safety standpoint, the seed/ 
blanket concept is superior to uniformly enriched cores. After the 
blanket irradiation limit is reached, the blanket can be stored, until 
such time as it is economic to reprocess and reuse the U-233 and 
thorium. The seed elements, which will be almost completely deplet- 
ed, need not be reprocessed. 
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52594 (JAERI-M—7319) Development of gas-cooled fast reactor 
and its thermo-hydraulics. Kawamura, H. (Japan Atomic Energy 
Research Inst., Tokyo). Oct 1977. 51p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A04/MF AOI. 

Development, thermo-hydraulics and safety of GCFR are 
reviewed. The Development of Gas-Cooled Fast Reactor (GCFR) 
utilizes helium technology of HTGR and fuel technology of 
LMFBR. The breeding ratio of GCFR will be larger than that of 
LMFBR by about 0.2. Features of GCFR are a fuel with roughened 
surface to raise the heat transfer and vent system for the pressure 
equalization in the fuel rod. Helium as coolant of GCFR is chemical- 
ly stable and stays in the single phase. So, there is no fuel-coolant 
interaction unlike the case of LMFBR. Since the helium must be 
pressurized, possibility of a depressurization accident is not negligi- 
ble. In the United States, a 300MWe demonstration plant program is 
about to start; the collaboration with European countries is now 
quite active in this field. Though the development of GCFR started 
behind that of LMFBR, GCFR is equally promising as a fast breeder 
reactor. When realized, it will present possibility of a choice be- 
tween these two. 


52595 (LA—7266-PR) Examination of fast reactor fuels, FBR 
analytical quality assurance standards and methods, and analytical 
methods development: irradiation tests. Progress report, January 1— 
March 31, 1978. Baker, R.D. (comp.). (Los Alamos Scientific Lab., 
N.Mex. (USA)). May 1978. Contract W-7405-ENG-36. 14p. Dep. 
NTIS, PC A02/MF AO1. 

Progress is reported for the following tasks: equipment devel- 
opment, analytical chemistry program for mixed oxide fuel, analyt- 
ical chemistry program for boron carbide, determination of burnup, 
and development of measurement techniques for fission gas release. 


52596 (ORNL—5346) Measurements and analysis of the CRBR 
Inconel-stainless steel radial shield experiment. Maerker, R.E.; Muck- 
enthaler, F.J. (Oak Ridge National Lab., Tenn. (USA)). Jul 1978. 
Contract W-7405-ENG-26. 215p. AT. 

Portions of document are illegible. 

Neutron spectral measurements and Bonner ball counting 
rates were made behind similar thicknesses of inconel and stainless 
steel from 13 cm up to 39 cm to ascertain the better radial shield to 
an incident neutron spectrum similar to the one leaking the proposed 
CRBR. Calculations of the experiment were performed using a two- 
dimensional discrete ordinates code together with a standard design 
51 group cross section set based on ENDF/B-IV. Both the calcula- 
tions and the experiment indicated that inconel is superior to stainless 
steel, but the inconel cross sections are not as accurate in predicting 
the results of the experiment as are those of stainless steel. 


52597 (ORNL—5419) High-temperature structural design: 1977 
summary and status report. (Oak Ridge National Lab., Tenn. (USA)). 
Jul 1978. Contract W-7405-ENG-26. 89p. AT. 

The High-Temperature Structural Design (HTSD) Program 
is concerned with developing and validating the HTSD technology 
required for breeder reactor components and with the effective 
transfer of that technology to component designers. The primary 
objective of the program is thus to establish, and transfer to design- 
ers, a rationally sound and experimentally verified HTSD technol- 
ogy that will assure freedom from structural failure. Particular 
emphasis is placed on those failure modes associated with high- 
temperature, time-dependent material effects--creep rupture, creep- 
fatigue interaction, creep-enhanced ratchetting, creep buckling, and 
environmental enhancement of low-temperature failure modes. The 
HTSD Program has the following tasks: (1) development, (2) valida- 
tion, (3) application, and (4) piping. The report is intended to reflect 
the unified nature of the High-Temperature Structural Design Pro- 
gram by providing, in highlight form, a summary of what was 
undertaken and accomplished in each of the tasks in relation to 
previously identified needs and plans. The document is intended to 
provide a concise overview of the progress being made in establish- 
ing an adequate high-temperature structural design technology and a 
convenient listing of references to more detailed reports and papers 
in specific areas of interest. 


52598 (ORNL/TM—S5868) CREEP-PLAST II user's manual. 
Clinard, J.A. (Oak Ridge National Lab., Tenn. (USA)). May 1978. 
Contract W-7405-ENG-36. 122p. AT. 

This report summarizes program operations and provides 
necessary user information to implement CREEP-PLAST II, a 
finite-element computer program for elastic-plastic-creep analysis of 
two-dimensional (plane stress or axisymmetric) structures. 


52599 (PNCT—831-76-01, pp 81-122) Inspection of the fuel for 
the Japan Experimental Fast Breeder Reactor JOYO. Miura, M.; 
Omori, T.; Sato, M.; Miyamoto, F.; Motohashi, K. (Power Reactor 
and Nuclear Fuel Development Corp., Tokyo (Japan)). Sep 1976. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul. - Dec. 1975. 
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All the fuel assemblies for JOYO and their components were 
fabricated and inspected in Japan. The inspection was made between 
July, 1972, and May, 1975. The inspection items, and the methods 
and the results of individual inspections are reported. The process 
flow diagrams concerning the fuel assembly fabrication and inspec- 
tion are presented together with the fuel design specification. The 
quantity of the components which were inspected is also listed in a 
table. The inspection items for cladding tubes include chemical 
composition, chemical and physical properties, mechanical proper- 
ties, defects, integrity, and dimensions. The results of both visual and 
ultrasonic inspections of the flaws in cladding tubes and the results 
of dimensional and destructive inspections are described in detail. 
The inspections of components such as end plugs, springs, plenum 
sleeves. Wrapping wires, UO: pellets, wrapper tubes, entrance noz- 
zles, frames, and knock bars are also described. The results of 
wrapper tube inspection are presented in detail. Also the inspections 
of core and radial blanket fuel assemblies are explained. Finally, the 
data banking system established for the retrieval and analysis of 
inspection data by computer systems is described. 


52600 (PNCT—831-76-01, pp 21-24) Cause of defect in the end 
plug welding of the JOYO fuel pin. Ouchi, M.; Otani, S.; Onisi, K.; 
Tateisi, Y. (Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan)); Ikawa, Yukio. Sep 1976. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul. - Dec. 1975. 

About twelve thousand fuel pins for the JOYO core fuel were 
fabricated, and their end plug welding was inspected by X-ray 
radiography. The defect fractions were 0.2 percent for the lower end 
plugs and 1.8 percent for the upper, respectively. It had been known 
that the defect was due to “line porosity”. In this study, the cause of 
the “line porosity defect’’ was investigated by the welding experi- 
ment performed on some dummy specimens of three different types; 
open end; closed end; and closed end with dummy pellets and a 
spring. The position of electrodes was varied for changing the arc 
gap from 0.3 mm to 1.2 mm. The experimental results are summa- 
rized in tables. The results showed that no defect was found in the 
open end type specimens even with the arc gap of 1.2 mm. Whereas 
in the other two types of specimens, the defect fraction of 60 to 75 
percent was observed with the same arc gap. As for the effect of the 
arc gap, it was shown that 0.3 mm is the best among 0.3 mm, 0.5 mm 
and 1.2 mm. No defect was observed in the third type of specimens 
with the arc gap of 0.3 mm. In summary, it was found that the line 
porosity defect did not depend on the shape of the end plugs. It is 
considered to be dependent on both the structure of dummy fuel pins 
and the position of electrodes. 


52601 (PNCT—831-76-01, pp 141-143) Development of burnup 
measurements for fast reactor fuel, (4). Analytical procedures for the 
determination of trace amounts of U-232 in uranium by the a-PHA. 
Yamada, K.; Wada, Y.; Tsuboya, T.; Nakayama, S. (Power Reactor 
and Nuclear Fuel Development Corp., Tokyo (Japan)). Sep 1976. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul. - Dec. 1975. 

This paper reports about a method established for the deter- 
mination of U-232 of about 0.05 ppb of uranium in a specimen 
containing plutonium as well as uranium. The sample solution of 
uranium was converted into the hydrochloric acid system, and the 
trace plutonium in uranium was made trivalent with the addition of 
hydroxyl amine-hydrochloride. After the solution passed through an 
anion exchange resin column, the sample was electrodeposited on a 
stainless steel plate, and the alpha spectrum from the sample was 
measured with a Si-detector. The count ratio of U-232 and U-234 
was measured, and the U-232 content was obtained. Study was made 
on the quantification and the U-232 determination was not affected 
by the difference in enrichment. By the analysis of an irradiated 
specimen, the U-232 content in uranium was determined as 1.12+- 
0.03 ppb. The similar analysis was attempted on natural uranium and 
90 percent enriched uranium, and it was found that their U-232 
content was below the limit of measurement. 


52602 (PNCT—831-76-01, pp 34-38) Examination of compatibil- 
ity between fuel and cladding. Kawamata, H.; Nagai, S.; Furuya, H.; 
Koizumi, M. (Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan)). Sep 1976. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul. - Dec. 1975. 

FBR grade SUS 316 stainless steels of different chemical 
compositions and various cold working ratio were used as testing 
source materials. Se, MoOs, Te, 10s, CsOz, CsI and CsOH were 
used as fission product elements. The testing materials and the 
corrosion agents were put in capsules and sealed by welding, and the 
test was carried out at 500-800°C for 20-100 hr. An optical micro- 
scope was used for the structural analysis of the corroded section, 
and an electron microprobe X-ray analyser for the analysis of the 
change in chemical compositions. In the CsO2-MoOs system, pitting 
was observed with the generation of shallow intergranular corro- 
sion. The stripping of intergranular corrosion layer from original 





5222 ENERGY RESEARCH ABSTRACTS 


sound part began in the longitudinal direction with the remarkable 
increase in intergranular corrosion thickness. The thickness in- 
creased exponentially with activation energy of 11 kcal/Mol, and 
increased linearly with the gradual slope in the range of 20-100 hr. 
The effect of the cold working ratio on the intergranular corrosion 
showed the tendency to decrease in the range of cold working ratio 
of 10-20% and to increase again beyond 30%. 


52603 (SAND—78-0236C) SAS3A calculations for forced con- 
vection sodium boiling at low power. Eisenhawer, S.W.; Heames, T.J. 
(Washington Univ., Seattle (USA); Argonne National Lab., IL 
(USA)). 1978. Contract EY-76-C-04-0789. 7p. (CONF-780622— 16). 
Dep. NTIS (US Sales Only), PC A02/MF AO1. 
1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 
Recently, sodium boiling experiments have been performed 
using a gamma-heated bundle in the French test reactor Rapsodie. 
The amount of thermal energy that can be produced with this 
method is small, typically 1 to 10 kW/m/pin. In terms of the 
thermalhydraulics involved, this type of experiment can be classified 
as forced convection boiling at low heat flux since, by design, a small 
but positive net flow exists during boiling. The characteristics (low 
wer, small coolant mass flux, and net upward flow) are different 
rom those normally examined. In order to better understand such 
tests, out-of-core experiments were performed using electrically- 
heated seven rod bundles at the Kernforschungszentrum Karlsruhe 
(KFK). The paper examines a comparison between the data obtained 
in the KFK experiments and calculations performed with the 
SAS3A computer code. 


52604 (TREE—1116, pp 128-130) Evaluated decay-scheme data 
for ILRR. Helmer, R.G.; Greenwood, R.C. Apr 1977. 

In Nuclear Technology Division annual progress report for 
period ending September 30, 1976. 

The Interlaboratory LMFBR Reaction Rate (ILRR) program 
was organized for the purpose of making a series of precise measure- 
ments of rates of neutron-induced reactions for a set of well-defined 
and reproducible neutron spectra. For many of these reactions, the 
rates are determined by measurements of the gamma-ray spectra 
from the decay of the radioactive reaction products. A goal of the 
ILRR program is to measure fission reaction rates by means of 
gamma-ray spectrometery with accuracies of about +- 5 percent at 
the 95 percent confidence level. The computation of the reaction 
rates —— on two parameters of the nuclear decay scheme; these 
are tha half-life and the absolute gamma-ray intensity. For the ILRR 
program, it is necessary that these parameters and their errors be as 
accurate and consistent as possible. Therefore, a series of regular 
reviews of the decay schemes of interest has been undertaken. Two 
earlier reviews were noted in Reference 1-3. The results of the most 
recent evaluation are given in Table I for selected gamma-rays. 
Original references, and published evaluations available as of No- 
vember 1975 are included. 


52605 (WAPD-TM—1377) Methods for assessing homogeneity 
in ThO.—UO, fuels (LWBR Development Program). Berman, R.M. 
(Bettis Atomic Power Lab., West Mifflin, Pa. (USA)). Jun 1978. 
Contract EY-76-C-11-0014. 38p. Dep. NTIS, PC A03/MF AOl. 

ThO2-UO; solid solutions fabricated as LWBR fuel pellets are 
examined for uniform uranium distribution by means of autoradio- 
graphy. Kodak NTA plates are used. Images of inhomogeneities are 
29 +- 10 microns larger in diameter than the high-urania segrega- 
tions that caused them, due to the range of alpha particles in the 
emulsion, and an appropriate correction must be made. Photograph- 
ic density is approximately linear with urania content in the region 
between underexposure and overexposure, but the slope of the 
calibration curve varies with aging and growth of alpha activity 
from the parasitic *°*U and its decomposition products. A calibration 
must therefore be performed using two known points—the average 
photographic density (corresponding to the average composition) 
and an extrapolated background (corresponding to zero urania). As 
part of production pellet inspection, plates are evaluated by inspec- 
tors, who count segregations by size classes. This is supplemented by 
microdensitometer scans of the autoradiograph and by electron 
probe studies of the original sample if apparent homogeneity is 
marginal. 


52606 (WARD-XS—3045-20) Physics evaluations and applica- 
tions. Quarterly progress report for period ending October 31, 1977. 
Arakali, V.; Davis, W.J. (Westinghouse Electric Corp., Madison, Pa. 
(USA). Advanced Reactors Div.). Mar 1978. Contract EY-76-C-02- 
3045-012. 27p. AT. 

Progress is reported for the following activities: (1) Advanced 
System analyses of the heterogeneous core design concept for small 
and large LMFBRs; (2) Full implementation and utilization of the 
ERDA supported three dimensional burnup diffusion theory code, 
VENTURE, at ARD for the design verification required for the 
CRBRP FSAR and future LMFBR designs; (3) Utilization of the 
ERDA developed two-dimensional kinetics code, FX-2, for transient 
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analyses and HCDA energetics studies of advanced LMFBR design 
concepts; (4) Continued evaluations and applications of the ENDF/ 
B-nuclear data files for general LMFBR analyses; and (5) Continued 
participation in the Cross Section Evaluation Working Group 
(CSEWG) and the Computer Code Coordination and Method Test- 
ing committees. 


52607 (WARD-XS—3045-21) Physics evaluations and applica- 
tions. Quarterly progress report for period ending January 31, 1978. 
Arakali, V.S.; Calamai, G.J.; Yarbrough, M.B. (Westinghouse Elec- 
tric Corp., Madison, Pa. (USA). Advanced Reactors Div.). Apr 
1978. Contract EY-76-C-02-3045-012. 30p. Dep. NTIS, PC A04/MF 
AOl. 

Progress is reported for the following activities: (1) Advanced 
System analyses of the heterogeneous core design concept for small 
and large LMFBRs; (2) Full implementation and utilization of the 
ERDA supported three dimensional burnup diffusion theory code, 
VENTURE, at ARD for the design verifications and development 
of future tools required for LMFBR designs; (3) Utilization of the 
ERDA developed two-dimensional kinetics code, FX-2, for the 
transient analyses and HCDA energetics studies of advanced 
LMFBR design concepts; (4) Continued evaluations and applications 
of the ENDF/B-nuclear data files for general LMFBR analyses, and 
(5) Continued participation in the Cross Section Evaluation Working 
Group (CSEWG), the Computer Code Coordination and Method 
testing committees. 


52608 Fissile fuel doubling time characteristics for reactor life- 
time fuel logistics. Heindler, M.; Harms, A.A. (McMaster Univ., 
Hamilton, Ont.). Nucl. Sci. Eng.; 66: No. 2, 167-187(May 1978). 

The establishment of nuclear fuel requirements and their 
efficient utilization requires a detailed knowledge of some aspects of 
fuel dynamics and processing during the reactor lifetime. It is shown 
here that the use of the fuel stockpile inventory concept can serve 
effectively for this fuel management purpose. The temporal variation 
of the fissile fuel doubling time as well as nonequilibrium core 
conditions are among the characteristics which thus become more 
evident. These characteristics - rather than a single figure-of-merit - 
clearly provide an improved description of the expansion capacity 
and/or fuel requirements of a nuclear reactor energy system. 


52609 (BNWL-tr—326) Principles of determining damage to the 
fuel elements of fast power reactors by monitoring sodium and gas 
activity. Iefimov, I.A.; Kulakovskii, M.Ya.; Filonov, V.S. May 1978. 
Translated from pp 399-416 of engineering of fast reactors for safe 
and reliable operation (international conference) proceedings, Vol. I, 
Karlsruhe, Germany, October 9-13, 1972. (CONF-721006—13). 20p. 
Dep. NTIS, PC A02/MF AO1. 

From International conference on engineering of fast reactors 
for safe and reliable operation; Karlsruhe, F.R. Germany (9 Oct 
1972). 

This paper states the main requirements which have to be met 
by systems for determining damage to the fuel elements of fast 
power reactors by delayed neutrons, gas activity, and sodium cool- 
ant activity monitoring. The influence of reactor layout, detector 
geometry, neutron background, and gamma background on the 
sensitivity of such systems is examined. The paper contains theoreti- 
cal data on the magnitude of the effective signal resulting from 
damage to fuel elements in the BN-350 and BN-600 reactors and 
experimental data relating to the use of such systems in determining 
fuel element damage during operation in the BR-5 reactor. 


52610 Mechanical response of LMFBR and P1 cladding tubes 
under transient heating. Youngdahl, C.A.; Ariman, T.; Pierce, R.D.; 
Lepacek, B.E. (Argonne National Lab., Ill. (USA)). Nucl. Eng. Des.; 
45: No. 2, 383-391(Feb 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Type 316 stainless steel tubing specimens comparable to 
LMFBR cladding were burst tested with relatively constant internal 
pressure in the 219-836 psi range and with increasing temperature. 
Continuous measurements of diameter change, temperature, and 
pressure were recorded as the samples were heated to temperatures 
near the melting point at rates from 10-1800°F/sec. The effects of 
varying initial wall thickness, cold work level, length, and thermal 
experience were explored. Ductile failures were observed at 10°F/ 
sec, and stable strains at time of failure were greater than those 
reported by HEDL. At 200°F/sec the initially 20% cold-worked, 
15-mil wall tubing produced brittle failures; while initially 40% cold 
worked, 10-mil wall samples displayed a mixture of ductile and 
brittle features. At approximately 1000°F/sec the behavior of the 
latter material was prodominately brittle, although stable strains as 
large as 6% were observed. Failure temperatures were generally 
above 2000°F. 


52611 Theoretical analysis applied to electromagnetic instru- 
ments used in liquid sodium. Farrington, B.J.; Hughes, G. (Central 
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Electricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). Nucl. Energy; 17: No. 1, 57-64(Jan 1978). 

The solution of Maxwell's equations to obtain the electric 
field distribution in a conductive, isotropic, inhomogeneous medium 
is performed using a finite difference approach. The initial applica- 
tion is devoted to the case of coils, carrying a low frequency 
sinusoidal driving current, which are surrounded by media having 
any desired combination of electrical conductivity and linear mag- 
netic permeability. An estimate is made of the errors involved, 
particularly when using this technique to analyse electromagnetic 
sensors for use in liquid sodium. The results obtained when the 
developed program is used to solve a simple problem are compared 
with the corresponding analytical Bessel solution, proving the valid- 
ity of the method. Expressions are derived to enable the calculation 
of flux density, induced voltage, coil impedance and the effect of 
flowing media from the computed values of electric field. Detailed 
analyses are made of an electromagnetic temperature sensor, con- 
structed of stainless-steel-sheathed mineral-insulated cable, and of a 
flux distortion flow meter used in the Dounreay prototype fast 
reactor. Satisfactory agreement with the experimental performance 
of these sensors is obtained. 


52612 Report to the American Physical Society by the study 
group on nuclear fuel cycles and waste management. APS Study 
Group Participants; Hebel, L.C. Chairman; Christensen, E.L.; 
Donath, F.A.; Falconer, W.E.; Lidofsky, L.J.; Moniz, E.J.; Moss, 
T.H.; Pigford, R.L.; Pigford, T.H.; Rochlin, G.I; Silsbee, R.H.; 
Wrenn, M.E. Rev. Mod. Phys.; 50: No. 1, S1-S186(Jan 1978). 

Utilization of nuclear fuels and management of nuclear wastes 
have become major topics of public discussion. Under the auspices 
of the American Physical Society this study was undertaken as an 
independent evaluation of technical issues in the use of fissionable 
materials in nuclear fuel cycles, together with their principal eco- 
nomic, environmental, health and safety implications. Reprocessing 
and recycling in light water reactors were examined, along with 
technical measures proposed as possible safeguards; advanced reac- 
tor fuel cycles were also studied for their resource and safeguards 
implications. Much of the work of the group centered on the 
principal alternatives for disposal of radioactive wastes and control 
of effluents. The group examined the research and development 
programs sponsored by government agencies along with associated 
relationships among agencies and between government and private 
industry. Available information was also considered on nuclear fuel 
resources, and on important economic and environmental aspects of 
the various fuel cycles in order to strive for a balanced comparative 
study. The report presents many conclusions on various aspects of 
the nuclear fuel cycles and also provides recommendations concern- 
ing present utilization and future improvement of fuel cycle technol- 
ogy. 


52612 Natural evaporation of sodium under the conditions of mist 
formation. Kumada, T.; Ishiguro, R. (Hokkaido Univ., Sapporo 
(Japan). Faculty of Engineering); Abe, T. Nippon Kikai Gakkai 
Rombunshu; 43: No. 370, 2278-2287(Jun 1977). (In Japanese). 

The natural evaporation of liquid sodium from a horizontal 
isothermal plane is described. Experiments were carried out by 
changing the a of liquid sodium or the pressure of argon 
gas. Estimation of the amount of evaporation was also made by the 
critical supersaturation model (CSM). The experimental results were 
compared with the theoretical estimation. The rate of evaporation 
was | to 3 times as large as that estimated from the analogy of heat 
transfer and material transfer, and was almost same as the result of 
forced evaporation experiment. The estimated values of vapor pres- 
sure by the CSM were accurate enough for practical use. However, 
this agreement does not mean the adequacy of assumption of the 
CSM. For the further discussion, more information concerning the 
mist formation is required. 


52614 Study of nuclear power stations equipped with gas-cooled 
reactors. Adam, Eh.; Shil’g, G.; Khan, V.; Zergel’, G.; Leman, A. 
(Technische Univ., Dresden (German Democratic Republic). Sek- 
tion Energieumwandlung). pp 111-124 of Gas-cooled reactors with 
emphasis on advanced systems. Vienna; International Atomic 
Energy Agency (1976). (In Russian) 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

The paper reports on an intercomparison of the operation of 
nuclear power stations. It emphasizes the fast-neutron breeder 
cooled by helium or N2O,. Comments are also made on the oper- 
ational reliability of plants of this type and on experimental studies 
that have been carried out. 


52615 It is now time to proceed with a gas-cooled breeder reactor 
(GBR) demonstration plant. Chermanne, J. (European Association 
for the Gas-cooled Breeder Reactor, Brussels, Belgium). pp 397-416 
of Gas-cooled reactors with emphasis on advanced systems. Vienna; 
International Atomic Energy Agency (1976). 
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From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

Since 1969, the GBRA has been making studies to provide 
evidence on questions which were not clear regarding the Gas- 
cooled Breeder Reactor: design feasibility and performance, safety, 
strategy and economics, and R and D necessary for a demonstration 
plant. Studies were carried out on a 1200-MW(e) commercial refer- 
ence design with pin fuel, which was also used as a basis for a 
definition of the GBR demonstration plant. During the six years, a 
great deal of information has been generated at GBRA and it 
confirms the forecasts of the promoters of the Gas-cooled Breeder 
Reactor that the GBR is an excellent reactor from all points of view: 
design - the reactor can be engineered without major difficulty, 
using present techniques. As far as fuel is concerned, LMFBR fuel 
technology is applicable plus limited specific development effort. 
Performance - the GBR is the best breeder with oxide fuel and using 
conventional techniques. The strategy studies carried out at GBRA 
have clearly shown that a high performance breeder such as the 
GBR is absolutely required in large quantities by the turn of the 
century in order to avoid dependence on natural uranium resources. 
Regarding safety, a major step forward has been made when an ad 
hoc group on GBR safety, sponsored by the EEC, concluded that no 
major difficulties were anticipated which would prevent the GBR 
reaching adequate safety standards. Detailed economic assessments 
performed on an item-to-item basis have shown that the cost of a 
GBR with its high safety standard is about the same as that of an 
HTR. One can therefore conclude that, with the present cost of 
natural uranium, the GBR is competitive with the LWRs. Owing to 
the very limited R and D effort necessary and the obvious safety, 
economic and strategic advantages of the concept, it is concluded 
that the development and construction of a GBR demonstration 
plant must be started now if one wants to secure an adequate energy 
supply past the turn of the century. 


52616 Development of components for the gas-cooled fast breeder 
reactor programme. Dee, J.B.; Macken, T. (General Atomic Co., San 
Diego, Calif. (USA)); Meyer, L. (Gulf General Atomic Europe, 
Zurich (Switzerland)). pp 443-459 of Gas-cooled reactors with em- 
phasis on advanced systems. Vienna; International Atomic Energy 
Agency (1976). 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

The Gas-Cooled Fast Breeder Reactor (GCFR) component 
development program is based on an extension of High-Temperature 
Gas-Cooled Reactor (HTGR) component technology; therefore the 
GCFR development program is addressed primarily to those com: 
nents that differ in design and requirements from the HTGR. The 
principal differences in primary system components are due to the 
increase in helium coolant pressure level, which benefits system size 
and efficiency in the GCFR, and differences in the reactor internals 
and fuel-handling systems, owing to the use of the compact metal- 
clad core. The purpose of this paper is to present an overview of the 
principal component design differences, when compared with those 
of typical HTGRs, and the consequent influences on the GCFR 
component development programs. Development program plans are 
discussed and include those for the prestressed concrete reactor 
vessel (PCRV), the main helium circulator and its supporting sys- 
tems, the steam generators, the reactor thermal shielding, and the 
fuel-handling system. Facility requirements to support these devel- 
opment programs are also discussed. Studies to date show that 
GCFR component development continues to appear to be incre- 
mental in nature, and the required tests are adaptations of related 
HTGR test programs. 


52617 Development and irradiation testing of GCFR fuel ele- 
ments in the Federal Republic of Germany. Jung, W.; Stehle, H. 
(Kraftwerk Union A.G., Erlangen (Germany, F.R.)); Krawczynski, 
S.; Krug, W. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.)). pp 429-440 of Gas-cooled reactors with emphasis on ad- 
vanced systems. Vienna; International Atomic Energy Agency 
(1976). 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

In the Federal Republic of Germany (FRG) the pin-type fuel 
element for the GCFR is being developed by Kraftwerk Union in 
co-operation with the nuclear research centres at Juelich and Karls- 
truhe. The concept of this element has been based on that of the 
LMFBR in order to derive maximum benefit from available 
LMFBR know-how and thus to minimize special GCFR develop- 
ment efforts. Unique features of the GCFR fuel element are: (a) the 
thermohydraulic layout for helium cooling, obtaining high coolant 
outlet temperatures by means of high system pressure and artificial 
“roughening” of fuel pin surface and (b) the pressure equalization 
system, relieving the fuel clad from the coolant system pressure by 
equalizing inside and outside pressure under all operating conditions, 
and additionally preventing coolant contamination even in case of 
cladding failures by venting the released fission products into a 
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special storage device outside the core. To demonstrate the perform- 
ance of the GCFR fuel element, especially with regard to the above 
features, 12-pin test elements of characteristic design and materials 
will be irradiated under typical GCFR operating conditions up to 
full design burnup in a helium-loop of the BR2 test reactor at Mol, 
Belgium. The irradiations are scheduled to start in early 1976. Pre- 
running out-pile tests with a dummy and an electrically heated 
calibration element have been performed successfully. To fabricate 
the test elements, special technologies and assembling techniques 
have been developed, including manufacturing and quality control of 
pin surface roughening and pressure equalization system compo- 
nents. A full-size model of the GCFR fuel element is now under 
construction. 


52618 Vented fuel experiment for gas-cooled fast reactor applica- 
tion. Longest, A.W.; Gat, U.; Conlin, J.A. (Oak Ridge National 
Lab., Tenn. (USA)); Campana, R.J. (General Atomic Co., San 
Diego, Calif. (USA)). pp 417-426 of Gas-cooled reactors with em- 
phasis on advanced systems. Vienna; International Atomic Energy 
Agency (1976). 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

A pressure-equalized and vented fuel rod is being irradiated in 
an instrumented capsule designated GB-10 to approximately 
100MWd/kg-heavy metal. The fuel is a sol-gel-derived 88 at.% 
uranium (approximately 9% **°U) and 12 at.% plutonium oxide, and 
the cladding is 20% cold-worked 316 stainless steel. The capsule is 
being irradiated in the Oak Ridge Research Reactor (ORR) and has 
exceeded a burnup of 70MWd/kg. The fuel has been operated at 
linear power rates of 39 and 44kW/m, and peak outer cladding 
temperature of 565 and 630°C respectively. A similar fuel rod in a 
previous capsule (GB-9) was subjected to 48kW/m (685°C). Helium 
gas sweeps through any portion of the three regions of the fuel rod, 
namely: fuel, blanket, and charcoal trap. The charcoal trap is operat- 
ed at about 300°C. An on-line Ge(Li) detector is used to analyse 
release rates of several gamma-emitting noble gas isotopes. Analyses 
are performed primarily on sweep gas flowing through the entire 
fuel rod, and for sweeps over the top of the charcoal trap. Sweep gas 
samples are analyzed for stable noble gas isotopes. Results in the 
form of ratios of release rate over birth rate (R/B) and venting rate 
over birth rate (V/B) are derived. R/B rates range from 10°*% to 
30% while V/B ranges from 10°*% to 30%. Flow conductance in 
the capsule was monitored by recording the flow rate and pressure 
drop across the fuel rod and inlet sweep line. The flow conductance 
has been falling with increasing burnup, currently restricting the 
flow to about 20ml ps ag at a pressure difference of about 
1.5MPa. Venting rates of the gaseous fission products as a function 
of gas pressure in the range 6.9 to 1.4MPa have also been measured. 
Planned future experiments include the monitoring of tritium release, 
venting and cladding permeation rates, and its molecular form. First 
measurements have been made. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


52619 (LA-UR—78-1306) Status report on nuclear reactors for 
space electric power. Buden, D. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1978. Contract W-7405-ENG-36. 14p. (CONF-780801—7). 
Dep. NTIS, PC A02/MF AO1. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

The Los Alamos Scientific Laboratory is studying reactor 
power plants for space applications in the late 1980s and 1990s. The 
study is concentrating on high-temperature, compact, fast reactors 
that can be coupled with various radiation shielding systems and 
thermoelectric, dynamic, or thermionic electric power conversion 
systems, depending on the mission. Increased questions have been 
raised about safety since the COSMOS 954 incident. High orbits 
(above 400 to 500 nautical miles) have sufficient lifetimes to allow 
radioactive elements to decay to safe levels. The major proposed 
applications for satellites with reactors in Earth orbit are in geo- 
synchronous orbit (19,400 nautical miles). In missions at geosynch- 
ronous orbit where orbital lifetimes are practically indefinite, the 
safety considerations are negligible. The potential missions, why 
reactors are being considered as a prime power candidate, reactor 
features, and safety considerations are discussed. 


52620 (LA-UR—78-1437) Gaseous fuel reactors for power sys- 
tems. Helmick, H.H.; Schwenk, F.C. (Loz Alamos Scientific Lab., 
N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 7p. (CONF- 
780801—18). Dep. NTIS, PC A02/MF AOI. 
From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 
e Los Alamos Scientific Laboratory is participating in a 
NASA-sponsored program to demonstrate the feasibility of a gas- 
eous uranium fueled reactor. The work is aimed at acquiring experi- 
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mental and theoretical information for the design of a prototype 
plasma core reactor which will test heat removal by optical radi- 
ation. The basic goal of this work is for space applications, however, 
other NASA-sponsored work suggests several attractive applications 
to help meet earth-bound energy needs. Such potential benefits are 
small critical mass, on-site fuel processing, high fuel burnup, low 
fission fragment inventory in reactor core, high temperature for 
process heat, optical radiation for photochemistry and space power 
transmission, and high temperature for advanced —— systems. 
Low power reactor experiments using uranium hexafluoride gas as 
fuel demonstrated performance in accordance with reactor physics 
predictions. The final phase of Ye py activity now in progress 
is the fabrication and testing of a buffer gas vortex confinement 
system. 


REGULATION AND LICENSING 


52621 (NTISUB/B—201-005-R1) Standard Review Plan for the 
review of safety analysis reports fer nuclear power plants, Revision 
No. 1 to Section 5.2. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Dec 1977. 3l1p. 

Revision No. 1 to Section 5.2 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


52622 (NTISUB/B—201-010-R1) Standard review plan for the 
review of safety analysis reports for nuclear power plants, revision no. 
1 to section 10.3. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation). Dec 1977. 9p. 

Revision No. 1 to Section 10.3 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


52623 (NTISUB/B/201—004-R 1) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 4.5. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Dec 1977. 15p. 
NTIS PC A02. 

Revision No. 1 to Section 4.5 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in review of safety analysis reports for 
nuclear power plants. 


52624 (NUREG—0380(Vol.2)(No.4)) Program summary report. 
(Nuclear Regulatory Commission, Washington, DC (USA). Office 
of Management Information and Program Control). 19 Apr 1978. 
88p. NTIS. 

The report provides summary information on all phases of 
nuclear regulation, and is intended as an information and decision- 
making tool for mid and upper level management of the Nuclear 
Regulatory Commission. The report is divided functionally into ten 
sections: (1) nuclear power plants in the United States; (2) operating 
nuclear power plants; (3) reactors under construction; (4) operating 
license applications under NRC review; (5) construction permit 
applications and special projects under NRC review; (6) ACRS and 
ASLBP; (7) nuclear materials; (8) standards and regulations; (9) 
research projects; and (10) foreign reactors. 


52625 (PB—275509) Review and evaluation of the Nuclear Regu- 

latory Commission safety research program. (Nuclear Regulatory 

Commission, Washington, DC (USA). Advisory Committee on Re- 

= Safeguards). Dec 1977. 79p. (NUREG—0392). NTIS PC A05/ 
F AOl 


Public Law 95-209 includes a requirement that the Advisory 
Committee on Reactor Safeguards provide a yearly report to Con- 
gress on the safety research program of the Nuclear Regulatory 
Commission. This is the first of a series of reports. It reviews and 
evaluates the NRC safety research program and recommends addi- 
tional confirmatory research. It also recommends research concepts 
that could lead to improved safety systems. 


52626 (RDT-INDEX—(4-78)) RDT Standards index. (Depart- 
ment of Energy, Washington, DC (USA). Div. of Nuclear Power 
Development). Apr 1978. Contract W-7405-ENG-48. 35p. RSO. 


52627 NRC review of licensed operator requalification programs 
for nuclear power plants. Cooley, R.A. Nucl. Saf; 19: No. 4, 502- 
509(1978). 

The results are presented of Nuclear Regulatory Commission 
(NRC) audits of the Licensed Operator Requalification Programs at 
nuclear power plants. The Requalification Programs have been in 
effect for a little over 3 years. The results of the audits conducted by 
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the Operator Licensing Branch and the Office of Inspection and 
Enforcement are discussed. The programs have improved during 
this 3-year period and, in the opinion of many, are beneficial to the 
nuclear industry. 


ECONOMICS 
REFER ALSO TO CITATION(S) 52417 


52628 (CONF-780545—4) Reactor performance impact of dena- 
tured thorium fuel cycles on nuclear growth. Cleveland, J.C.; Burns, 
T.J. (Oak Ridge National Lab., Tenn. (USA)). 1978. Contract W- 
7405-ENG-26. 15p. Dep. NTIS, PC A02/MF AO1. 

From Meeting of the American Ceramic Society; Detroit, 
MI, USA (6 May 1978). 

Several ible scenarios for nuclear power growth and 
denatured thorium fuel cycles are compared in charts and graphs. 


CONSTRUCTION AND OPERATION 
REFER ALSO TO CITATION(S) 52900 


52629 (COO—2426-138) Reduction of nuclear refueling outage 
time for increased plant availability. Phase I summary report. Miller, 
D.D. (Combustion Engineering, Inc., Windsor, CT (USA)). Apr 
1978. Contract EY-76-C-02-2426-004. 217p. (CEND—375). Dep. 
NTIS, PC A10/MF AOl. 

During 1977, Combustion Engineering, Inc. (C-E) and 
Omaha Public Power District (OPPD), under contract to the United 
States Department of Energy (formerly ERDA), completed Phase I 
of a study to improve nuclear power plant availability through the 
reduction of refueling/maintenance outage time. This report dis- 
cusses the following recommended improvement areas and provides 
the basis for these recommendations: (1) outage management im- 
provements, (2) state-of-the-art equipment for existing plants, (3) 
equipment requiring development for existing plants, and (4) new 

lant design changes. The potential benefits with respect to alternate 
uel conservation, personnel radiation exposure and finances are 
summarized. 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 51699, 51701 


52630 (JAERI-M—7232) HIGHTEX: a computer program for 
the steady-state simulation of steam-methane reformers used in a 
nuclear process heat plant. Tad.ro, Y.; Seya, Toko. (Japan Atomic 
ay Research Inst., Tokyo). Aug 1977. 64p. (In Japanese). Dep. 
NTIS (US Sales Only), PC A05/MF AOI. 

is report describes a computational model and the input 
procedure of HIGHTEX, a computer program for steady-state 
simulation of the steam-methane reformers used in a nuclear process 
heat plant. The HIGHTEX program simulates rapidly a single 
reformer tube, and treats the reactant single-phase in the two- 
dimensional catalyst bed. Output of the computer program is radial 
distributions of temperature and reaction products in the catalyst- 
packed bed, pressure loss of the packed bed, stress in the reformer 
tube, hydrogen permeation rate through the reformer tube, heat rate 
of reaction, and heat-transfer rate between helium and process gas. 
The running time (cpu) for a 9m-long bayonet type reformer tube is 
12 min with FACOM-230/75. 


52631 (SAND—78-0252C) Sensitivity study of LMFBR core 
disassemblies. Ostensen, R.W. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1978. Contract EY-76-C-04-0789. 7p. (CONF-780622—22). 
Dep. NTIS, PC A02/MF AO1. 
1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 
¢ primary concern with respect to a prompt critical excur- 
sion in an LMFBR is whether the primary containment will be 
damaged, leading to an early release of radioactivity. The study 
examines the sensitivity of the damage potential of a core disassem- 
bly to ramp rate through prompt critical; initial power level; fuel 
heat capacity; fuel vapor pressure. 


52632 Calculation of optimal industrial heat utilization coeffi- 
cient of nuclear power-and-technological plants. Popov, A.I.; Shupars- 
kii, A.I. (Saratov Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., 
Energ.; No. 11, 48-52(Nov 1977). (In Russian). 

Apart from producing electric power, nuclear reactors can 
find wide application as heat sources for technological processes. 
Utilization of heat produced by high-temperature gas-cooled reac- 
tors to obtain combustible gas and valuable chemical products by 
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thermal processing of liquid and solid fuels is promising in this 
respect. The problem of selection of the optimal industrial heat 
utilization coefficient a/sub ihu/ is considered, using the example of 
a nuclear power-and-technological plant with pyrolysis of high- 
sulfur-content residual oil. Residual oil is used for the production of 
sulfurless high-calorific gas and petrochemical products (benzene 
etc.). A method of calculation of a/sub ihu/ is worked out and a 
relation of dependence of a/sub ihu/ on residual oil costs is present- 
ed. 


52633 Possibilities of using high-temperature reactors for the 
production of hydrogen by thermochemical dissociation of water. 
Courvoisier, P.; Rastoin, J. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). pp 237-253 of Gas-cooled 
reactors with emphasis on advanced systems. Vol. 2. Vienna; Inter- 
national Atomic Energy Agency (1976). (In French) 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

Some aspects of the use of nuclear heat for producing hydro- 
gen by dissociation of water are considered. General concepts apply- 
ing to the efficiency of the chemical cycles are mentioned and the 
heat balance for two particular processes is evaluated. The potential 
of high-temperature reactors (in terms of coolant temperature levels) 
is considered from the point of view of core design and the technol- 
ogy of certain components. It is shown that by judicious choice of 
reactor parameters a very high nuclear fuel utilization factor can be 
achieved. As the nuclear reactor may be coupled with the chemical 
plant via a secondary helium circuit, the authors consider the design 
of an intermediate heat exchanger. 


52634 Pilot plant for hydrogasification of coal with nuclear heat. 
Falkenhain, G.; Velling, G. (Rheinische Braunkohlenwerke A.G., 
Koeln (Germany, F.R.)). pp 331-343 of Gas-cooled reactors with 
emphasis on advanced systems. Vol. 2. Vienna; International Atomic 
Energy Agency (1976). 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

In the framework of a research and development programme 
sponsored by the Ministry of Research and Technology of the 
Federal Republic of Germany, two process variants for hydrogasifi- 
cation of coal by means of nuclear heat have been developed by the 
Rheinische Braunkohlenwerke AG, Cologne. For testing these proc- 
ess variants a semi-technical pilot plant for gasification of coal under 
pressure in a fluidized bed was constructed. The pilot plant, in which 
the gasification of lignite and hard coal is planned, is designed for a 
throughput of 100kg carbon per hour corresponding to raw 
lignite per hour or 150kg hard coal per hour. The plant should 
provide data on the influence of the most essential process param- 
eters (pressure, temperature, residence time of gas and coal, type and 
pre-treatment of feed coal) on the performance of gasification and 
raw gas composition. Different plant components will also be tested. 
Since the pilot plant will permit testing of both process variants of 
hydrogasification, it was designed in such a way that it is possible to 
vary a great number of process parameters. Thus, for instance, the 
pressure can be chosen in a range up to 100 bar and pure hydrogen 
or mixtures of hydrogen, carbon monoxide and steam can be applied 
as gasification agents. The gasifier is an internally insulated fluidized 
bed reactor with an inner diameter of 200mm and a height of about 
8m, to which an internally insulated cyclone for separation of the 
entrained fines is attached. The raw gas is then cooled down by 
direct water scrubbing. 


52635 Progress in the design of a technical-scale gas generator 
for steam gasification of coal using nuclear heat. van Heek, K.H.; 
Juentgen, H. (Bergbau-Forschung G.m.b.H., Essen (Germany, 
F.R.)). pp 319-330 of Gas-cooled reactors with emphasis on ad- 
vanced systems. Vol. 2. Vienna; International Atomic Energy 
Agency (1976). 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

By the use of process heat from high-temperature reactors for 
the endothermic steam gasification of coal it is possible to save using 
coal as a heat source, to reduce the carbon dioxide emission and - in 
countries with high price rates for coal - to reduce the costs of gas 
production. The status of the design and development of an industri- 
al internally heated gasifier is described. The engineering design and 
the layout of the allothermal gas generator is based on considerations 
and experimental results concerning detailed construction, materials 
for the heat exchanger, heat transfer into the reaction vessel, kinetics 
of coal gasification and computer studies as well as engineering 
models. By using these experimental data, a concept for the 
generator has been developed in which the heat from the - 
helium will be introduced into the reaction vessel by a heat exchang- 
er immersed in a fluidized bed of coal and steam. 


52636 Possible new application of HTGR process heat: Zinc- and 
aluminium-making processes. Huwyler, S.; von Kaenel, B.; Seifritz, 
W. (Eidgenoessisches Inst. fuer Reaktorforschung, Wuerenlingen 
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(Switzerland)). pp 275-280 of Gas-cooled reactors with emphasis on 
advanced systems. Vol. 2. Vienna; International Atomic Energy 
Agency (1976). 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

The high-temperature gas-cooled reactor (HTGR) has fre- 
quently been suggested as a source of Y pe neg heat for steel-making; 
now it has been suggested that it could also be used in the zinc- and 
aluminium-making processes. For that purpose, several procedures 
are proposed whereby the key steps in the reduction of zinc oxide 
SoS oe ee eee we Oe nae 
source. Also, for the aluminium-making process, a series of new 
techniques in connection with the Toth and Grothe processes, 
coupled to an HTGR, are discussed. 


52637 Development of helium-heated steam reformers. Kugeler, 
K.; Kugeler, M.; Niessen, H.F. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorentwicklung); Harth, 
R. (Kernforschun; ge Juelich G.m.b.H. (Germany, F.R.). Inst. 
fuer Reaktorbauelemente). pp 3-19 of Gas-cooled reactors with 
emphasis on advanced systems. Vol. 2. Vienna; International Atomic 
Energy Agency (1976). 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

A review of the different applications of steam reformers 
heated by helium from high-temperature reactors is first given. The 
requirements for the reformer gas are dependent on the secondary 
=. The thermodynamic behaviour of the compact reformer 

undle in helium (heat transfer, pressure drop, heat flux) is explained 
in more detail. Further, an outlook on the mechanical design is 
given, ially concerning questions of corrosion of metallic mate- 
rials in helium with impurities and hydrogen- and tritium-perme- 
ation. The design possibilities of steam reformers connected to a 
nuclear reactor (type of tubes, gas ducting in the bundle) are 
discussed in detail. A description of two typical steam reformer 
designs is given. The status of development of helium-heated steam 
reformers is reviewed. Starting with the main results of the operation 
of the EVA-plant, a description of the SUPEREVA is given. 
SUPEREVA is a reformer tube bundle of 30 tubes, which is heated 
by helium and connected with a methanation plant to recycle the 
methane. 


52638 Study on a reformer by high- 


methane-steam temperature 
helium. Mori, Y. (Tokyo Inst. of Tech. (Japan)); Ikegami, H. 


(Nippon Kokan K.K., Tokyo); Taira, T. (Ishikawajima- 
Heavy Industries Co. Ltd., Tokyo (Japan)). Rao of Gas-cooled 
reactors with a on advanced systems. Vol. 2. Vienna; Inter- 
national Atomic Energy Agency (1976). 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

This report concerns the preliminary study on a methane- 
steam reformer by high-temperature helium, for which the high- 
temperature heat exchanger loop, previously reported at the B 

erence on the High-Temperature Reactor and Process Applica- 
tions in 1974, was reconstructed and redesigned. The loop was 
designed for use in basic research on methane-steam reforming using 
ape on helium to develop a reformer for a nuclear com- 
ae producing iron and steel. As in the case of the high-temperature 

it exchanger, the Iron and Steel Institute of Japan provided an 
outline for research and IHI undertook its execution, including 
both the design and construction of the loop. The p of the 
research is to conduct studies on reformed gas eleeton and 
permeation of hydrogen contained in the reformed gas through heat- 
resisting alloys. The primary coolant used was helium at a maximum 
pressure of 6kg/cm?(g) and maximum temperature of 1010°C at the 
reformer inlet. Reduction gas reformed in the secondary side had a 
maximum pressure of 4kg/cm*(g) and maximum temperature of 
925°C at the reformer outlet. 


Nuclear process heat at high temperature: Application, 
realization and development programme. Sammeck, K.H. (Hochtem- 
oe ey G.m.b.H., Mannheim (Germany, F.R.)); Fischer, 

. (Gesellschaft fuer Hochtemperaturreaktor-Technik mbH, Bens- 
berg, Germany, F.R.); Kugeler, K. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.)). pp 281-287 of Gas-cooled reactors with 
emphasis on advanced systems. Vol. 2. Vienna; International Atomic 
Energy Agency (1976). 

From IAEA international meeting on gas-cooled reactors; 
Julich, F.R. Germany (13 Oct 1975). 

Studies in the Federal Republic of Germany (FRG), the USA 
and the United Kingdom have shown that high-temperature helium 
energy from an can advantageously be Stilized for coal gasifi- 
cation and other fossil fuel conversion cen, and that a substan- 
tial demand for substitute natural gas (SNG) can be expected in the 
future. These results are based on plant design studies, economic 
assessments and basic develo: it efforts in the field of coal gasifi- 
cation with nuclear heat, which in the FRG were carried out by 
Arbeitsgemeinschaft Nukleare Prozesswaerme (ANP)-members, 
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HRB and KFA Juelich. Nuclear plants are based on differ- 
ent gasification processes, resulting in different concepts of the 
nuclear heat s . In the case of hydro-gasification it is expected 
that steam reformers, arranged within the primary circuit of the 
reactor, will be heated di y by the primary helium. In the case of 
steam gasification, the high-temperature energy must be transferred 
to the gasification process via an in iate circuit which is 
coupled to a gasifier outside the containment. In both cases the 
design of the nuclear reactor resembles an HTR for electricity 
generation. The main objectives of the development of nuclear 
process heat are to increase the helium outlet temperature of the 
reactor up to 950°C, to develop metallic alloys for high-tem: 
components such as heat exchangers, to design and construct a hot- 
gas duct, a steam reformer and a helium-helium heat exchanger and 
to develop the gasification processes. 
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52640 Nuclear in the UK: power from the nucleus. 
London; Dept. of Energy (1977). 16p. 

This fact sheet is intended to provide a simplified guide to the 
technology loyed in harnessing nuclear energy for generating 
electricity. Explanations of some of the nuclear terminology in daily 
use are offered. Areas covered include: the basic principles of 
electricity generation; comparison of energy from chemical combus- 
tion with energy from nuclear fission; radioactivity; the nuclear 
chain reaction; reactors; nuclear fuel and breeding fuel; the 
fast reactor; safety; and energy available from uranium. repro- 
cessing of nuclear fuel is also outlined. 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 53961, 53962, 53999 


52641 (BNL—24483) Lumped-parameter modeling of one-dimen- 
sional two-phase flow. Wulff, W. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1978. Contract EY-76-C-02-0016. 29p. (CONF- 
780659—1). Dep. NTIS, MF AO1. 

From Meeting on transient two-phase flow; Paris, France (12 
Jun 1978). 

Portions of document are illegible. 

An integral or lumped-parameter modeling technique is pre- 
sented for the analysis of nonequilibrium, nonhomogeneous, one- 
dimensional two-phase flow. The method is designed to increase 
computing ———- over standard finite difference techniques and 
to describe accurately the motion of flow regime interfaces. Comput- 
ing efficiency is achieved by converting the partial differential 
equations of the conservation laws into ordinary differential equa- 
tions and by introducing — estimates. Flow regime interfaces 
are tracked with the aid of kinematic jump conditions. The govern- 
ing equations are derived, and the method is elucidated on three 
applications. One application involves a closed-loop transient, the 
second one involves the dynamics of a liquid level, while the third 
application deals with the level swelling above a nonhomogeneous 
two-phase mixture. Comparisons are presented between lumped 
parameter modeling solutions, solutions from finite difference tech- 
niques and analytical solutions. The comparisons show good agree- 
ment. The important role of profile functions is discussed. 


52642 (BNL-NUREG—23018) Analysis of combined convection 
heat transfer in rod bundles. Yang, J.W. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1978. Contract EY-76-C-02-0016. 6p. (CONF- 
780805—1). Dep. NTIS (US Sales Only), PC A02/MF AO1. 
1978) From 6. heat transfer conference; Toronto, Canada (7 Aug 
Laminar combined natural and forced convection - 
vertical rod bundles has been studied for two basic arrangements: 
equilateral triangular and square arrays. Rod surface t flux is 
considered uniform in the flow direction and surface temperature is 
uniform in the circumferential direction. The governing momentum 
and energy equations were transformed to a single equation by 
defining a complex function psi. The real and imaginary parts of the 
complex function denote the fluid velocity and temperature, respec- 
tively. A solution by the point-matching method in terms of a series 
containing trigonometric, Bessel and Kelven functions has been 
obtained. Nusselt numbers, pressure loss, and local heat flux have 
been investigated for a large range of pitch-to-diameter ratios. Nu- 
merical results indicate that the superim natural convection 
plays an important role on bundles with large pitch-to-diameter 
ratio. Both Nusselt number and the pressure loss are i 
with the increase of Gr/Re ratio. The circumferential variation of 
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heat flux is reduced under the conditions of combined convection. 
Implications of the results to the nuclear reactor are discussed. 


(CONF-780401—, pp 285-300) Feedback of reactor oper- 
ating data to nuclear methods development. Crowther, R.L.; Kang, 
C.M.; Parkos, G.R.; Wolters, R.A. (General Electric Co., San Jose, 
CA). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

The problems in obtaining power reactor data for reliable 
nuclear methods development and the major sources of power 
reactor data for this purpose are reviewed. Specific examples of the 
use of power reactor data in nuclear methods development are 
discussed. The nee concludes with recommendations on the key 
elements of an effective program to use power reactor data in 
nuclear methods development. 


52644 (CONF-780401—) Advances in reactor physics. Proceed- 
ings of an American Nuclear Society topical meeting. Silver, E.G. 
(ed.). (Oak Ridge National Lab., Tenn. (USA)). Jun 1978. Contract 
W-7405-ENG-26. 580p. Dep. NTIS, PC A25/MF A0Ol. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

The individual papers were abstracted separately for the data 
base. (DG) 


52645 (CONF-780401—, pp 39-51) Some integral tests on 
ENDF/B-VC based on conservation principles. Liaw, J.R. (Univ. of 
Oklahoma, Norman); England, T.R. Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

The evaluation of 20 sets of nuclear fission product yield in 
ENDF/B-VC has been performed according to some viable integral 
tests derived from basic conservation principles. A FORTRAN IV 
computer code called OKLA was developed under the Los Alamos 
Scientific Laboratory CDC 6600 NOS system to implement these 
tests. Various average quantities related to the fission products can 
be calculated by treating the yield of the fission products as a 
probability distribution function. Based on the conservation of 
charge, mass, energy, and nucleons at different stages after fission, 
one can obtain important quantities such as the average number of 
B™ decays, the average number of prompt neutrons and delayed 
neutrons, the average prompt energy release and delayed energy 
release. Calculated results are s ized and compared to available 
experimental data or other evaluations. Several empirical relation- 
ships are established from the general trends of the calculated results. 
Those yield data sets which need particular attention are indicated. 


52646 (CONF-780401—, pp 107-120) Relationship between point 
kinetics and space- and energy-dependent kinetics for large reactors. 
Dorning, J.; Spiga, G. (Univ. of Illinois, Urbana). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

The solution to the point kinetics equations is shown to 
correspond to the leading term of an asymptotic expansion of the 
solution to the space-, energy-, and angle-dependent reactor kinetics 
equations for large reactors. A method for generating the higher- 
order terms in the expansion is also developed. In particular, an 
expression for the first-order term is given explicitly; hence it can be 
evaluated without requiring the solution to the space-dependent 
kinetics equations. The separation of the neutron number density into 
a "shape-function” and a “time-function” is not hypothesized as has 
been done in earlier developments of point kinetics; rather, it results 
rigorously from the analytical developments that follow the initial 
a expansion which is justified for large reactors. Moreover, 
the shape function (and the weight function) are not “chosen” to be 
the instantaneous lambda-mode (and the instantaneous adjoint 
lambda-mode); rather, the development rigorously leads to precisely 
these functions. It also leads to a time-independent normalization 
condition which differs from that which has been assumed in the 
past. Finally, it leads to the instantaneous static reactivity as the 
reactivity to be used in the point kinetic equations that are derived. 


52647 (CONF-780401—, pp 121-130) Nodal diffusion method 
with legendre polynomials. Maeder, C. (Swiss Federal Inst. for Reac- 
tor Research, Wuerenlingen). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

The nodal method is applied to the solution of the multidi- 
mensional diffusion equation in Cartesian geometry. Legendre poly- 
nomials are used to represent the spatial dependence of the neutron 
flux and as weight functions for the adopted weighted residual 
procedure. A direct method for the calculation of the mesh surface 
currents is derived. For the two IAEA light water reactor bench- 
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mark problems sufficiently accurate results similar to those shown by 
other nodal methods are obtained. 


52648 (CONF-780401—, pp 131-144) New approach to the 
QUABOX-CUBBOX coarse-mesh methods. Rydin, R.A.; Sullivan, 
T.M. (Univ. of Virginia, Charlottesville). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

Equations have been derived for improved versions of the 
QUABOX and CUBBOX coarse-mesh diffusi ion theory methods, 
hereby named QUAD and CUBE. The QUAD-Product method uses 
correction factors derived from the previous iterate/time-step. The 
CUBE methods rely on a localized fit to determine the cubic 
coefficients rather than on weighted residuals. Both the QUAD-Sum 
and QUAD-Product methods have been tested against EXTERMI- 
NATOR and against an analytical solution. The solution accuracy 
improves as the method becomes more sophisticated, implying that 
the CUBE methods should be even better than the QU methods. 


52649 (CONF-780401—, pp 145-155) Coarse mesh 

for multidimensional core analysis. Ancona, A.; Becker, M.; Beg, M.; 
Harris, D.; Menezes, A.D. (Rensselaer Polytechnic Inst., Troy, NY). 
Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

Three-dimensional coarse mesh nodal methods are developed 
using response matrix techniques. The methods are used in conjunc- 
tion with first principle methods to compute Light Water Reactor 
(LWR) nodal powers. The methods are - successfully applied to 
the International Atomic Energy Agency (IAEA) benchmark prob- 
lem which include a number of realistic effects encountered in actual 
LWR problems. 


52650 (CONF-780401—, pp 169-179) MUSIC: a mesh-unres- 
tricted simulation code. Bonalumi, R.A. (Ontario Hydro, Toronto); 
Rouben, B.; Dastur, A.R.; Dondale, C.S.; Li, H.Y.H. Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

A general formalism to solve the G-group neutron diffusion 
equation is described. The G-group flux is represented by comple- 
menting an “asymptotic” mode with (G-1) “transient” modes. A 
particular reduction-to-one-group technique gives a high computa- 
tional efficiency. MUSIC, a 2-group code using the above formalism, 
is presented. MUSIC is demonstrated on a fine-mesh calculation and 
on 2 coarse-mesh core calculations: a heavy-water reactor (HWR) 
problem and the 2-D lightwater reactor (LWR) IAEA benchmark. 
Comparison is made to finite-difference results. 


52651 (CONF-780401—, pp 181-190) Assignment of a prescribed 
neutron spectrum to a given point of a critical assembly. Hamidi, M. 
(Atomic Energy Organization of Iran, Tehran). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

Given a number of infinite slabs, the paper discusses the 
problem of their arrangement in order to obtain a prescribed nevtron 
spectrum at a given point while achieving criticality. The J ene is 
treated in two steps: first the flux spectrum is computed ughout 
the assembly as a function of the thickness of the slabs and their 
mutual distances; then these variables are determined subject to a 
criticality constraint to obtain the prescribed neutron spectrum at the 
desired point. A multi-group treatment of the diffusion equation 
approximation is used for the computations. The solution to this 
problem however, may not always exist. By minimizing the norm of 
the difference between the prescribed and obtainable spectrums, one 
obtains the desired solution if this norm is reduced to zero, or the 
closest possible spectrum otherwise. 


52652 (CONF-780401—, pp 245-257) Treatment of uncertainties 
in adjusted group cross sections fitting integral 
Y.A. (Carnegie-Mellon Univ., Pittsburgh). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

With the view that integral measurements provide checks 
mainly on possible systematic rather than statistical errors in group 
cross-section constants, the problem of how to estimate these system- 
atic errors separately from the statistical errors of the group con- 
stants is theoretically analyzed. By making use of the information 
entropy and Baysian principle on a priori and posterior probabilities, 
a general scheme applicable even in the case of having less number 
of measured integral parameters than that of group constants to be 
adjusted is devised. Details of computational steps are worked out 
and demonstrated with an example. 
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52653 (CONF-780401—, pp 269-283) Recent developments 
cross section adjustment techniques. Salvatores, M. (CEN, Cadar- 
ache, France). Jun 1978. 
From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 
In Advances in reactor physics. 
Some of the achievements obtained with the use of statistical 
cross section adjustments are briefly recalled. In particular, it is 
inted out that there are indications of consistency among different 
ratories making independent cross section adjustments. The reli- 
ability of the assessment of bias factors to be used in actual design is 
reviewed for some significant case. Recent developments are indicat- 
ed, both related to the use of sample irradiation experiments for 
transactinide element capture cross section adjustment, and to the 
use of consistent methods for the adjustment of basic parameters, 
instead of multigroup data. Some of the recent work made in the 
shielding data assesment area is indicated and some related numerical 
examples are shown to stress the need for carefully designed integral 
experiments and reliable informations on basic data uncertainties and 
their correlations. 


52654 (CONF-780401—, pp 341-349) Use of fast reactor meth- 
ods to generate few group cross sections for thermal reactors. Amin- 
far, H.; Driscoll, M.J.; Salehi, A.A. (Massachusetts Inst. of Tech., 
Cambridge). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

Thermal (LEOPARD) and fast (ANISN) few group cross 
section pr tion codes are a for PWR lattices, the latter 
using the shielding factor approach and a new equivalence theorem 
developed as part of the present research. Systematic differences of 5 
to 10% in fissile and fertile absorption cross sections are found above 
5 keV, and discr cies as large as 30% in fissile cross sections are 
evident between 0.6 ev and 5 keV. Although sensitivity studies of 
the effect on the overall multiplication factor indicate that the 
differences are self compensating to a considerable degree, reasons 
are developed for preferring the fast reactor methodology. 


52655 (CONF-780401—, pp 411-422) Physics and applications of 
subcritical light water U—Pu lattices. Greenspan, E.; Schneider, A.; 
oo A. (Ben-Gurion Univ. of the Negev, Beersheba, Israel). 
Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

The physics of source driven breeding thermal lattices is 
investigated. The subset of H2O and D2O moderated, U-Pu fueled 
lattices which maintain an equilibrium fissile fuel content is identi- 
fied, and the corresponding neutron and energy multiplication prop- 
erties are determined. For a given equilibrium fissile fuel content, 
H2O is found to be the better moderator. Several breeding H2O 
lattices that might provide the basis for self-contained nuclear power 
systems are identified. These systems open new options for the 
efficient utilization of natural uranium, depleted uranium and spent 
fuel from LWRs and HWRs while being free from the need for 
uranium enrichment and for the separation of plutonium. 


(CONF-780401—, pp 437-453) Physics studies of neu- 
tronic problems related to the heterogeneous fast reactor core concept: 
experimental programme PRE-RACINE performed on MASURCA. 
Bouget, Y.H. (CEN, Cadarache, France); Conversano, R.; Cosimi, 
M.; rets, A.; Hammer, P.; Humbert, G.; Lyon, F.; Martini, M. 
Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

To support the heterogeneous fast reactor core concept stud- 
ies, CEA and CNEN have developed an important experimental 
program at Cadarache on the critical facility MASURCA. This 
programme includes two main parts: (1) the PRE-RACINE pro- 
gramme (1976 to 1978), which is devoted to studies of elementary 
neutronic properties of one central internal fertile zone; and (2) The 
RACINE fp ame (1979 to 1981), which will consider a configu- 
ration with several fertile zones and control rods. Studies of axial 
zones inserted at the center of the core have also been performed. 
They confirm the tendencies observed with the complete central 
fertile zone. The analysis of these experiments will provide the 
calculation bias factors for the following parameters: critical mass, 
reaction rate ratios, breeding gain, power distribution, and sodium 
void reactivity effects. 


52657 (CONF-780401—10) Projections of ENDF/B version V 
performance for fast and thermal reactors using sensitivity coeffi- 
cients. Weisbin, C.R.; Marable, J.H.; Hardy, J. Jr.; McKnight, R.D. 
(Oak Ridge National Lab., Tenn. (USA); Bettis Atomic Power Lab., 
West Mifflin in, Pa. (USA); Argonne National Lab., IL (USA)). 1978. 
Contract W-7405-ENG-26. 14p. Dep. NTIS, MF AO1. 
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From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

Portions of document are illegible. 

Proposed reductions to ***U(anti v) and **°U(n,f) in the fast 
energy range have significant impact for uranium fueled fast critical 
assemblies. The long-standing LMFBR **c/**f calculated overpre- 
diction is not resolved by proposed Version 5 cross section modifica- 
tions for **U(n,y) and **Pu(n,f). The upward evaluation for the 
239 Pu(n,f)/**>U(n,f) ratio improves criticality predictions for Pu 
fueled fast assemblies. For thermal reactors, changes to the **U 
resonance parameters significantly reduce the long-standing **rho 
discrepancy. Reduced resonance capture in the 1 eV **°Pu resonsnce 
has significant implications for LWR fuel cycle studies. 


52658 (CONF-780401—14) Evaluation of fast integral data relat- 
ed to 7**U and thorium. Beck, C.L.; Lineberry, M.J.; Schaefer, R.W.; 
Carpenter, S.G.; Wade, D.C. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 14p. Dep. NTIS, PC A02/MF 
AOl. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

Fast integral data which relate to the 7*°U-Th fuel cycle are 
compiled and evaluated. Much of the discussion deals with an 
analysis of the AETR critical experiments with ENDF/B Version 
IV cross sections, but experiments from several other fast reactors or 
assemblies are also considered. 


52659 Impul'snye reaktory nu bystrykh neitronakh. (Fast neutron 
pulse reactors). Shabalin, E.P. Moscow; Atomizdat (1976). 248p. 

A review is made of theoretical and experimental work 
completed in the USSR, USA and in other countries over a period 
of almost twenty years of using both —— and aperiodic fast 
neutron impulse reactors. The neutron kinetics of impulse reactors 
and boosters is presented in a step-wise fashion; the problem of 
thermal shock is examined in detail; neutron flow fluctuations in 
impulse reactors are analyzed in detail. The use of impulse reactors 
and boosters in physics research is presented in the last chapter. The 
book can be a working aid for engineers and scientists specializing in 
the design and operation of research reactors and powerful neutron 
por based on the fission reaction. 78 diagrams, 17 tables, 188 
references. 


52660 (JAERI-M—7155) RADHEAT-V3, a code system for gen- 
erating coupled neutron and gamma-ray group constants and analyzing 
radiation transport. Koyama, K.; Taji, Y.; Miyasaka, S.; Minami, K. 
(Japan Atomic Energy Research Inst., Tokyo). Jul 1977. 87p. Dep. 
NTIS (US Sales Only), PC A05/MF AO1. 

The modular code system RADHEAT is for producing coup- 
led multigroup neutron and gamma-ray cross section sets, analyzing 
the neutron and gamma-ray transport, and calculating the energy 
deposition and atomic displacements due to these radiations in a 
nuclear reactor or shield. The basic neutron cross sections and 
secondary gamma-ray production data are taken from ENDF/B and 
POPOP4 libraries respectively. The system (1) generates multigroup 
neutron cross sections, energy deposition coefficients and atomic 
displacement factors due to neutron reactions, (2) generates multi- 
group gamma-ray cross sections and energy transfer coefficients, (3) 
generates secondary gamma-ray production cross sections, (4) com- 
bines these cross sections into the coupled set, (5) outputs and 
updates the multigroup cross section libraries in convenient formats 
for other transport codes, (6) analyzes the neutron and gamma-ray 
transport and calculates the energy deposition and the number 
density of atomic displacements in a medium, (7) collapses the cross 
sections to a broad-group structure, by option, using the weightin, 
functions obtained by one-dimensional transport calculation, and (8 
plots, by option, multigroup cross sections, and neutron and gamma- 
ray distributions. Definitions of the input data required in various 
options of the code system are also given. 


52661 (LA—7316-PR) Reactor technology. Progress report, Jan- 
uary—March 1978. Warren, J.L. (ed.). (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jul 1978. Contract W-7405-ENG-36. 48p. Dep. 
NTIS, PC A03/MF AO1. 

Progress is reported in eight program areas. The nuclear 
Space Electric Power Supply Program examined safety questions in 
the aftermath of the COSMOS 954 incident, examined the use of 
thermoelectric converters, examined the neutronic effectiveness of 
various reflecting materials, examined ways of connecting heat pipes 
to one another, studied the consequences of the failure of one heat 
pipe in the reactor core, and did conceptual design work on heat 
radiators for various power supplies. The Heat Pipe Program report- 
ed progress in the design of ceramic heat pipes, new application of 
heat pipes to solar collectors, and final performance tests of two 
pipes for HEDL applications. Under the Nuclear Process Heat 
Program, work continues on computer codes to model a pebble bed 
high-temperature gas-cooled reactor, adaptation of a set of German 
reactor calculation codes to use on U.S. computers, and a parametric 
study of a certain resonance integral required in reactor studies. 
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Under the Nonproliferation Alternative Sources Assessment Pro- 
gram LASL has undertaken an evaluation of a study of gaseous core 
reactors by Southern Science Applications, Inc. Independently 
LASL has developed a proposal for a comprehensive study of 
gaseous uranium-fueled reactor technology. The Plasma Core Reac- 
tor Program has concentrated on restacking the beryllium reflector 
and redesigning the nuclear control system. The status of and 
experiments on four critical assemblies, SKUA, Godiva IV, Big Ten, 
and Flattop, are reported. The Nuclear Criticality Safety Program 
carried out several tasks including conducting a course, doing sever- 
al annual safety reviews and evaluating the safety of two Nevada test 
devices. During the quarter one of the groups involved in reactor 
technology has acquired responsibility for the operation of a Cock- 
roft-Walton accelerator. The present report contains information on 
the use of machine and improvements being made in its operation. 


52662 (LA—7355-MS) ENDF/B-IV, LIB-IV, and the CO9EWG 
benchmarks. Kidman, R.B. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Jun 1978. Contract W-7405-ENG-36. 53p. Dep. NTIS, PC 
A04/MF AOl1. 

A 50-group library, LIB-IV, generated with the MINX pro- 
cessing code using ENDF/B-IV, is extensively tested on all of the 
Cross Section Evaluation Working Group fast reactor benchmarks. 
Every experimental measurement is compared to 1-D and 2-D 
diffusion theory and Si:eP/sub 1/2/ transport theory results. Several 
comparisons with other laboratories are also presented. In general, 
the results do not show any outstanding improvements or discrepan- 
cies over the past, but they do establish a reference set of calcula- 
tions that can be used to assess MINX and measure future data and 
code improvements. 


52663 (ORNL/TM—6303) Sensitivity theory for reactor ther- 
mal-hydraulics problems. Oblow, E.M. (Oak Ridge National Lab., 
Tenn. (USA)). Jul 1978. Contract W-7405-ENG-ENG-26. 46p. Dep. 
NTIS, PC A03/MF AO1. 

A sensitivity theory based on reactor physics experience was 
successfully developed for a reactor thermal-hydraulics problem. 
The new theory is derived for the case of non-linear, transient heat 
and mass transfer in a typical reactor subassembly. Suitable adjoint 
equations for heat and fluid flow are presented along with methods 
for deriving the sources and boundary and final conditions for these 
equations. Expressions for the sensitivity of any integral temperature 
response to problem input data are also presented. The theory is 
applied to a sample problem describing the steady-state thermal- 
hydraulic conditions in a CRBR fuel channel. For this case, sensitiv- 
ity coefficients are derived for several thermal response functions 
(i.e., peak clad and peak fuel temperature) for all physical input data 
(i.e., the heat transfer coefficient, thermal conductivities, etc.). A 
typical uncertainty analysis for peak clad and peak fuel temperature 
was also performed using uncertainty information about the physical 
data. Conclusions are drawn about the applicability of this approach 
to more general problems and the procedures for its implementation 
in conjunction with large safety or thermal-hydraulics codes are 
outlined. The method is also compared with currently used response 
surface techniques. 


52664 (TREE—1116) Nuclear Technology Division annual pro- 
gress report for period ending September 30, 1976. Heath, R.L. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Apr 1977. Contract 
EY-76-C-07-1570. 377p. Dep. NTIS, PC A17/MF AOI1. 

Individual papers are abstracted separately for the data base. 


52665 Im factor of a source in reactor kinetics. Ligou, J. 
(Ecole Polytechnique Federale de Lausanne, Switzerland). Nucl. Sci. 
Eng.; 66: No. 2, 229-234(May 1978). 

The expression for the source importance factor is derived in 
the frame of the adiabatic approximation. This factor plays an 
important role in the point kinetic equations when extraneous 
sources are present. It is shown how to get a very accurate value 
using standard codes that solve the steady-state transport (or diffu- 
sion) equation, but not the adjoint problem. Several numerical exam- 
ples are discussed. 


52666 P approach to reactor kinetics equations. Yeh, 
K. (Inst. of Nuclear Energy Research, Lungtan, Taiwan). Nucl. Sci. 
Eng.; 66: No. 2, 235-242(May 1978). 

A method of solving reactor kinetics equations by using third- 
order Hermite polynomials for the approximation of neutron density 
(or power density) and delayed group precursors in finite time 
intervals is presented. When the reactivity is given, including the 
case of the feedback reactivity being a function of neutron density, 
this method can provide a straightforward procedure for computing 
reactor dynamics problems. 


52667 Optimal control of xenon oscillations of large power reac- 
tors. — W. Regelungstechnik; 26: No. 2, 43-49(Feb 1978). (In 
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The problem of optimal control of xenon oscillations is treat- 
ed as a minimization problem with an integral function, as well as a 
final value control problem. Optimal means, that a “penalty func- 
tion” (also called cost function), formed by the system parameters, is 
minimized. This cost function has to be chosen according to techni- 
cal and operational requirements. For a one-dimensional plate reac- 
tor, investigations are performed on the optimal steering of the 
control rods, and on the influence of the thickness of the rods, and of 
the rod positioning. Finally, a simple strategy is given, which makes 
it possible to reach the calculated optimum. 11 refs. 


52668 Disposition of can thermocouples in a nuclear reactor. 
Wilkie, D. (UKAEA, Windscale. Nuclear Power Development 
Labs.). Nucl. Energy; 17: No. 1, 47-55(Jan 1978). 

A philosophy is presented for deciding the distribution of can 
thermocouples within channels and of instrumented channels 
throughout the core of a reactor with cluster-type fuel elements 
when only a few thermocouples can be located in any one channel. 
The arrangement is made according to a ‘factorial’ design in which 
all fuel element positions of interest are covered in a group of 
channels. Two types of factorial design can be applied: the uncon- 
founded design by which the thermocouples in each channel are 
chosen at random from the possible positions available, with the 
results that the temperatures have attached to them an uncertainty 
determined by the differences among channels; and the confounded 
design by which the positions are chosen so as to give temperatures 
whose uncertainty is determined only by the random variations 
within channels. It is also necessary to estimate standard deviations 
in order to predict the number of cans likely to reach a given 
temperature. The standard deviation can be expected to vary with 
channel position, and since there will also be systematic variations in 
temperature with channel position it is necessary to arrange channels 
into groups having similar mean fluxes and flux distributions. Each 
group is instrumented according to the pattern of a confounded 
design. The information that such an arrangement provides is an 
estimate of the systematic temperature variations within channels, 
estimates of within-channel variation of can temperature, of be- 
tween-channel variation of can temperature, and of the variation of 
these quantities among groups of channels grouped according to 
similarity of mean flux and flux profile. 


52669 Neutron flux computation by a finite element code. Aluje- 
vic, A. (Maribor Univ. (Yugoslavia)); Kavkler, M. (Ljubljana Univ. 
(Yugoslavia); Institut Jozef Stefan, Ljubljana (Yugoslavia)). Atom- 
kernenergie; 31: No. 2, 84-86(1978). 

A two-dimensional finite-element code for neutron diffusion 
in reactor core equatorial and meridional cross-sections is described. 
Testing results in form of radial distributions and isometric flux lines 
are presented for fast and thermal fluxes in a horizontal cross-section 
of an IAEA reference problem, enabling evaluation and comparison. 


52670 MURLI: A multigroup integral transport theory code for 
thermal reactor lattice studies. Huria, H.C. o(habha Atomic Re- 
search Centre, Bombay (India). Theoretical Reactor Physics Sec- 
tion). Atomkernenergie; 31: No. 2, 87-95(1978). 

A new metho is presented for the calculation of physics 
performance characteristics of thermal reactor lattices. It uses the 
interface currents approach to solve the mutligroup integral trans- 
port theory equations in the cylindricalised cell of lattice. The cross- 
sections used are derived from the 69 group WIMS library. In 
addition to reactivity and reaction rate calculation it can also per- 
form pin cell burnup calculations to obtain isotopic build up and 
depletion as burnup proceeds. The results of the analyses carried out 
to assess the reliability and adequacy of the calculational model are 
also discussed. It is observed that the code can predict both differen- 
tial and integral parameters with an accuracy within experimental 
errors. 


52671 Effect of cosine current approximation in lattice cell calcu- 
lations in cylindrical geometry. Mohanakrishnan, P. (Bhabha Atomic 
Research Centre, Bombay (India). Theoretical Reactor Physics Sec- 
tion). Atomkernenergie; 31: No. 2, 91-95(1978). 

It is found that one-dimensional cylindrical geometry reactor 
lattice cell calculations using cosine angular current approximation 
at spatial mesh interfaces give results surprisingly close to the results 
of accurate neutron transport calculations as well as experimental 
measurements. This is especially true for tight light water moderated 
lattices. Reasons for this close agreement are investigated here. By 
re-examining the effects of reflective and white cell boundary condi- 
tions in these calculations it is concluded that one major reason is the 
use of white boundary condition necessitated by the approximation 
of the two-dimensional reactor lattice cell by a one-dimensional one. 


52672 Method of calculation of heat transfer crisis in tubular fuel 
elements cooled with water and water/steam mixture. Smolin, V.N.; 
Shpanskii, S.V.; Esikov, V.I.; Sedova, T.K. Teploenergetika 
(Moscow); No. 12, 30-35(Dec 1977). (In Russian). 
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A method of calculation of the heat transfer crisis during 

a in tubular fuel elements, with arbitrary heat release along 

their length, is proposed. In the proposed method, the regularities of 

inci of a hea heat transfer criats are connected with the beginning 

< La and dispersed conditions of motion of the two-phase 
low. 17 re! 


52673 Stability analysis of linearized nuclear reactor by finite 
element method. Imasaki, M.; Ooki, M. (Kyushu Inst. of Tech., 
Kitakyushu, Fukuoka (Japan)). J. Nucl. Sci. Technol. (Tokyo); 14: No. 
8, 551-557(Aug 1977). 

To examine the stability of the natural mode, the following 
method is devel . At first, the characteristic equation is derived 
by applying the finite element method to the basic equation for the 
natural mode. the Nyquist stability criterion is ot te to this 
equation for the = purpose. Using this meth the lowest 
threshold values of the moderator temperature coefficient are evalu- 
ated by trial and error for the azimuthal modes: 1, cos theta, cos 
2theta, cos 3theta. poeeees these results are compared with those 
of the previous method, which used the flux shape mode as a basis of 
modal expansion. Both agreed well. 


52674 Optimal power and distribution control for weakly-coup- 
led-core reactor. Oohori, T.; Kaji, I. (Hokkaido Univ., Sapporo 
(Japan). Faculty of Engineering). Nippon Genshiryoku Gakkaishi; 19: 
No 7, te 487-496(ul Th de Japanese). 
aoa numerical procedure has been devised for obtaining the 
= and distribution control for a weakly-coupled-core 
a eral difficulties were encountered in solving this optimiz- 
ation problem: (1) nonlinearity of the reactor kinetics equations; (2) 
neutron-leakage interaction between the cores; (3) | ) localized wer 
changes occurring in addition to the total power changes; (4) con- 
straints imposed on the states - e.g. reactivity, reactor period. To 
obviate these difficulties, use is made of the generalized Newton 
method to convert the problem into an iterative sequence of linear 
programining problems, after approximating the differential equa- 
tions and the integral performance criterion by a set of discrete 
algebraic equations. In this procedure, a heuristic but effective 
method is used for deriving an initial approximation, which is then 
made to converge toward the optimal solution. 


52675 Study of two-zone reactor system using a pulsed neutron 
Shishin, B.P.; Platovskikh, Yu.A.; Didejkin, T.S. At 

Energ. (USSR); 42: No. 5, 370-372(May 1977). (In Russian). 

Theoretical and experimental investigations of a neutron flux 
time dependence after a sport fast neutron pulse in a reactor core - 
neutron reflector multiplying system have been conducted. A corre- 
lation between eigenvalues governing neutron flux decrease at 
t—infinity for the two-zone system and eigenvalues for each zone 
has been established in terms of the one-group diffusion approxima- 
tion. Experiments have been performed in an experimental subcriti- 
cal assembly comprising a cylindrical uranium core surrounded by a 
radial water reflector with different boric acid concentrations. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 52789, 52790, 53087, 53100, 
53105, 53107, 53109, 53111, 53112, 53134, 53543 


52676 (ANL-CT—78-31) Dynamics of component/support 
impact: an elastic analysis. Ting, E.C.; Chen, S.S.; Wambsganss, 
M.W. (Argonne National Lab., L (USA)). Apr 1978. Contract W- 
31-109-ENG-38. 48p. Dep. NTIS, PC A03/MF AOl1. 
Flow-induced vibrations of certain reactor components — 
eee fretting and wear due to continuous ow 
ting, and possibly result in component failure. As a part o 

effort to correlate the flow excitation to the rate of component non 
the report studies a simple analytical model for the further under- 
standing of the fundamental mechanism of component-support inter- 
action. The usual modal expansion approach was adopted. Static 
Hertz t of contact was assumed for the component-support 
impact. For the convenience of validating the model with experi- 
mental results, the analysis was restricted to a fixed—fixed beam 
with a central baffle support subjected to free vibrations. For sim- 
plicity, damping effects were suppressed. Thus both the beam prop- 
erty and the contact action were assumed to be elastic. Numerical 
results of the study demonstrate a favorable correlation with the 
results of the experiments. The effects of some key parameters were 
also discussed. 


52677 a PN 3) Program to develop acoustic emission- 
flaw relationship for inservice monitoring of nuclear pressure vessels. 
Annual report, July 1, 1976—October 1, 1977. Hutton, P.H.; Kurtz, 
R.J.; Schwenk, E.B.; ’Pavioff, el (Battelle Pacific Northwest Labs., 

Richland, Wash. (USA)). Mar 1978. Contract EY-76-C-06-1830. 
160p. (NUREG/CR—0123). Dep. NTIS, PC A08/MF AO1. 
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Laboratory mechanical tests were conducted to evaluate AE 
during uniaxial tensile, fracture and fatigue crack growth in A533B 
pressure vessel steel. The A533B steel included two Shem of Class 1, 
one heat of Class 2 and a weldment made for the Heavy Section 
Steel Technology (HSST) Program. Specimen types included uniax- 
ial tensile specimens, size 2 compact tension specimens for fatigue 
crack growth and fracture tests, and a hen ay e notch specimen 
also for fatigue crack growth throu it was uniformly 
strained 3% prior to fatigue testing. In sadition, AE monitoring was 
conducted on the HSST V-7B 6-inch thick pressure vessel test. AE 
data were D gs ye into four ranges of signal amplitude and rise 
time. All AE data were analyzed, with respect to mechanical 
behavior of A533B steel. Linear elastic fracture mechanics analysis 
methods were used to relate AE parameters to fracture and fatigue 
crack growth eters. AE data from the V-7B vessel test were 
correlated <a cain | intensity factor and crack opening displace- 
ment. AE data from the fatigue crack growth tests were investigated 
using models based on fatigue crack growth rate, fatigue crack area 
and theoretical crack tip plastic zone size. 


52678 (CONF-780401—, pp 53-62) Benchmark shielding experi- 
ments for testing iron and steel data. McCombie, C.; Gmuer, K.; 
Jermann, M.; Richmond, R.; Schmocker, U.; Seth, S. (Swiss Federal 
Inst. for Reactor Research, Wuerenlingen). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

A series of benchmark shielding experiments in iron and steel 
have been carried out in the PROTEUS mixed-critical reactor. The 
neutron source feeding into the massive axial shields was the plutoni- 
um fuelled GCFR spin lattice at the center of the assembly. Neutron 
spectra and threshold detector reaction rates were measured. The 

per contains a full description of the e os and correspond- 
ing calculations based on EURLIB3 shie nuclear data derived 
from ENDF/B-4. 


52679 (CONF-780609—5) Use of generalized regression models 
for the analysis of stress-rupture data. Booker, M.K. (Oak Ridge 
National Lab., Tenn. (USA). 1978. Contract W-7405-ENG-26. 4l1p. 
Dep. NTIS, PC A03/MF AOI. 

From ASME/CSME pressure vessels and piping conference; 
Montreal, Canada (25 Jun 1978). 

The design of components for operation in an elevated- 
temperature conbesment often requires a detailed consideration of 
the creep and creep-rupture properties of the construction materials 
involved. Techniques for the analysis and extrapolation of creep data 
have been widely discussed. The paper presents a generalized regres- 
sion approach to the analysis of such data. This approach has been 
applied to multiple heat data sets for types 304 and 316 austenitic 
stainless steel, ferritic 2'/, Cr-1 Mo steel, and the high-nickel austeni- 
tic alloy 800H. Analyses of data for single heats of several materials 
are also presented. All results ap good. The techniques present- 
ed represent a simple yet flexible and powerful means for the 
analysis and extrapolation of creep and creep-rupture data. 


52680 Corrosion problems in nuclear power plants - types, analy- 

ses and remedial measures. Elayaperumal, K.; Sundaram, C.V. 
(Bhabha Atomic Research Centre, Bombay (India). Metallurgy 
Div.). pp 56-82 of Symposium on operating experience of nuclear 
reactors and power plants. Bombay; Department of Atomic Energy 
(1977). 

From Symposium on operatin — of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977) 

Case histories of corrosion int in nuclear power plants 
have been dealt with. The various factors which govern the phe- 
nomenon of corrosion of metals in power reactors have been enu- 
merated. The eight main forms of corrosion encountered in three 
types of reactors, ic. BWR, PHWR, and heavy water moderated 
research reactor are described in detail. Very specific problems 
which occur in the primary heat transport system, oe the fuel 
cladding, secondary water side including heat exchanging and steam 
generators and steam condensers etc. are discussed. a oe oa 
of corrosion problems on the type of water used is pointed out. 


52681 (LA—7306-MS) One-dimensional calculation of flow 
branching using the method of characteristics. Meier, R.W.; Gido, 
R.G. (Los Alamos Scientific Lab., N.Mex. (USA)). May 1978. 
Contract W-7405-ENG-26. 20p. (NUREG/CR—0064). Dep. NTIS, 
PC A02/MF AOl1. 

In one-dimensional flow systems, the flow often branches, 
such as at a tee or manifold. The study develops a formulation for 
calculating the flow through branch points with one-dimensional 
method of characteristics equations. The resultant equations were 
verified by comparison with experimental measurements. 


52682 (ORNL/NUREG/TM— 153) Repair weld induced residu- 
al stresses in thick-walled steel vessels. Smith, G.C.; Holz, 
P.P. (Oak Ridge National Lab., Tenn. (USA)). Jun 1978. Contract 
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W-7405-ENG-26. 145p. (NUREG/CR—0093). Dep. NTIS, PC 
A07/MF AOl1. 

If a flaw requiring corrective action were to be found in an 
operating nuclear pressure vessel, there would be considerable safety 
and economic implications. Should such a flaw be found, one possi- 
ble corrective action would be an in situ repair weld. A repair of this 
type would presumably involve grinding away material in a region 
encompassing the flaw and then filling the resulting cavity with weld 
metal. Thermal stress relieving under those conditions could lead to 
serious difficulties associated with thermal expansion and warpage 
and would therefore most likely be avoided. Such a departure from 
normal procedure raises questions relating to residual stresses and 
material toughness levels which would have to be assessed before a 
repair could be recommended or approved. The residual stress 
measurements reported are intended to provide baseline information 
to aid in an assessment should such a repair ever have to be seriously 
considered. 


52683 (TREE—1263) Joint geometry influence on mechanized 
pipe welding. Key, J.F.; Turner, P.W. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Jun 1978. Contract EY-76-C-07-1570. 36p. 
Dep. NTIS, PC A03/MF A01. 

The report describes the development of a joint geometry for 
pulsed gas tungsten arc welding of austenitic stainless steel pipe in all 
positions. Preliminary work was performed with bead-on-pipe ex- 
periments and square-groove welds to determine approximate root 
face thicknesses. These values were used with U-groove weld de- 
signs to establish a basic joint configuration that is suitable for 
mechanized and manual pipe welding, either with or without con- 
sumable insert rings. 


2684 Zirconium behavior in a nuclear environment. EPRI J.; 3: 
No. 5, 22-25(Jun 1978). 

Nuclear power plant reliability can be enhanced by the use of 
zirconium, whose low affinity for neutrons and resistance to corro- 
sion make its alloy, Zircaloy, desirable as a jacket for uranium in 
reactors. Studies of Zircaloy, aimed at identifying and eliminating 
any causes for capacity loss at nuclear plants, seek a better under- 
standing of what is happening in the environment of fuel rods and 
fuel assemblies while they are operating. Research programs of the 
Electric Power Research Institute have focused on pellet-cladding 
interaction (PCI) and modifications for better performance that are 
within present safety and licensing restriction. The progress of 
several studies is summarized and the prediction made that work on 
PCI and stress-corrosion cracking (SCC) will be successful within a 
few years. 


52685 Look at costs of wet/dry towers. Larinoff, M.W. (Hudson 
Prod Corp, Houston, Tex). Power (N.Y.); 122: No. 4, 78-81(Apr 
1978). 


Capital cost of water- — wet/dry-tower cooling systems 


are compared with all-wet or all-dry systems. The potential for 
saving of water through dry cooling is indicated. The United Engi- 
neering and Constructors *UEandC) report, ERDA-761130, the 
General Electric Co (GE) report, EPRI NP-150, and the Battelle 
Pacific Northwest Laboratories (BNWL) report, ERDA BNWL- 
2122 giving a good cross-section of some of the arrangements for 
wet/dry cooling-tower systems designed to work with conventional 
low-backpressure (low-BP) turbines are compared regarding their 
findings relative to the cost of wet/dry cooling tower systems. The 
three estimates show a wide spread in cooling-system costs. An 
alternative specifications list is given to make comparisons easier. 


52686 Nondestructive estimation of residual stress in welded 
pressure vessel steel by means of remanent magnetization measure- 
ment. Suzuki, M.; Komura, I.; Takahashi, H. (Tohoku Univ., Sendai 
(Japan)). Int. J. Pressure Vessels Piping; 6: No. 2, 87-112(Mar 1978). 

A new technique is described which makes use of measure- 
ments of remanent magnetization in a weldment to estimate the 
suitability of post-weld treatments in reducing weld residual stress. 
The technique has been assessed by comparison with the value of 
macroscopic residual stress obtained by a stress relaxation method. 
An attempt is also made to estimate a maximum allowable crack size 
in the weld HAZ region taking the presence of weld residual stress 
into consideration and using a relationship between the remanent 
magnetization and the fracture toughness parameter K, correspond- 
ing to the weld residual stress. 


52687 Inspecting welds in pressure vessels for nuclear systems. 
Weymueller, C.R. Weld. Des. Fabr.; 51: No. 3, 95-97(Mar 1978). 

Welds in thick-walled pressure vessels for nuclear steam- 
supply systems perhaps get more attention from nondestructive 
testing engineers than any other type of weld. Radiography by linear 
accelerators, X-ray machines, and isotopes is favored. Ultrasonic, 
magnetic particle, and penetrant methods are also used. 


52688 Nondestructive estimation of residual stress in welded 
pressure vessel steel by means of remanent magnetization measure- 
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ment. Suzuki, M.; Komura, I.; Takahashi, H. (Tohoku Univ, Sendai, 
Jpn). Int. J. Pressure Vessels Piping; 6: No. 2, 87-112(Mar 1978). 

A new technique is described which makes use of measure- 
ments of remanent magnetization in a weldment to estimate the 
suitability of post-weld heat treatments in reducing weld residual 
stress. The technique has been by comparison with the 
value for macroscopic residual stress obtained by a stress relaxation 
method. An attempt is also made to estimate a maximum allowable 
crack size in the weld HAZ region taking the presence of weld 
residual stress into consideration and using a relationship between 
the remanent magnetization and the fracture toughness parameter 
K$sub r$ corresponding to the weld residual stress. 7 refs. 


52689 Plastic collapse pressures for conical ends of cylindrical 
pressure vessels and their relationship to design rules in two British 
Standard Specifications. Davie, J.; Elsharkawi, K.; Taylor, T.E. 
(Univ of Manchester Inst of Sci and Technol, Engl). Int. J. Pressure 
Vessels Piping; 6: No. 2, 131-145(Mar 1978). 

A numerical method is used to calculate lower bounds to 
collapse loads for cone-cylinder intersections. The method incorpo- 
rates Carroll's optimization procedure as developed by Robinson. 
Current methods of designing cone intersections, used in BS 1515, 
BS 5500, are discussed in relation to the results. 12 refs. 


52690 Design procedure for pad reinforced flush nozzles in 
spherical pressure vessels. Kannas, A.; Kitching, R.; Gill, S.S. (Univ 
of Manchester Inst of Sci and Technol, Engl). Int. J. Pressure Vessels 
Piping; 6: No. 2, 147-163(Mar 1978). 

Charts have been produced for the design of pad reinforced 
nozzles in spherical pressure vessels. They are based on previously 
published theoretical and experimental work and on the limitation of 
maximum elastic stress in the pad or vessel near the intersection to 
2.25 times the membrane stress in the main spherical shell. The 
maximum principal stress and maximum shear stress yield criteria 
pee both been used as a basis for the preparation of separate charts. 
7 refs. 


52691 Higher safety and saving of filter material with multi-way 
sorption filters, Ohlmeyer, M. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.)); Benzel, M. (Krantz (H.) Lufttechnik, Aachen 
(Germany, F.R.)). Kerntechnik; 20: No. 2, 86-93(Feb 1978). (In 
German, English). 

The multi-way filter ‘Nuclear Karlsruhe’ satisfies the require- 
ments of operational safety, high utilisation of the filter material and 
low pressure drop. An important factor contributing to increased 
operational safety is due to the fact that the nearly total utilisation of 
the filter material eliminates the need for optimisation weighing costs 
against safety. The reduction in filter material consumption reduces 
not only the direct procurement costs but also the costs of nuclear 
plants. This contributes in several respects towards a better protec- 
tion of the environment. The MWS filter can also be used, and 
presents the same advantages, in non-nuclear plants. 


52692 Local behaviour of reinforced concrete walls under missile 
impact. Berriaud, C. (CEA Centre d’Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France)); Sokolovsky, A. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Surete 
Nucleaire); Gueraud, R.; Dulac, J. (Electricite de France, 92 - 
Courbevoie. Service Etudes et Projets Thermiques et Nucleaires); 
Labrot, R. (CESTA, Service Experimentation, Le Barp, Bellin 
Beliet, France). Nucl. Eng. Des.; 45: No. 2, 457-469(Feb 1978). (In 
French). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Since 1974 CEA and EDF have developed in France a large 
programme with the aim to work out a means of computation 
reliable enough for the knowledge of the behaviour of reinforced 
concrete walls under missile impacts. The shots were performed on 
reinforced concrete slabs, the thickness of which were chosen to 
represent in a realistic way the thickness of the wall of a reactor 
containment. The scales used in this modeling were mainly one-half 
and one-third. The following parameters were kept constant: the 
properties of the concrete and the geometric shape of the missile (flat 
nose). Also studied were the effects of variation of eters like 
missile velocity (25-450 m/s), its mass (20-300 kg), ratio of the missile 
diameter to the thickness of the slab (0.24-2.9) and characteristics of 
the steel reinforcement. The results of these tests are summarized. 


52693 Local response of reinforced concrete to missile impacts. 
Gupta, Y.M.; Seaman, L. (Stanford Research Inst., Menlo Park, 
Calif. (USA)). Nucl. Eng. Des.; 45: No. 2, 507-514(Feb 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

An experimental and computational study was undertaken to 
determine the response of reinforced concrete walls to impacts from 
postulated tornado and other missiles. The study included labora- 
tory-scale missile impacts, experiments to c concrete, 
computational model development, and two-dimensional simulations 
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of missile impacts. Impact experiments with rods and pipes on small 
reinforced concrete walls showed crushing, cratering, spalling, 
radial cracking, and plug formation. The mechanisms governing this 
material response appear to be crushing, shearing, and tensile frac- 
ture. Static triaxial and dynamic plate impact experiments were used 
to determine the material properties. Dynamic strengths were higher 
than static; tensile strengths were ten times as high. A CAP constitu- 
tive model developed for concrete described compaction, Mohr- 
Coulomb yielding, and tensile separation following tensile strain 
accumulation. Model parameters were derived separately from the 
dynamic and the static data. 


52694 Embedment for prestressed concrete pres- 
sure vessels. Naus, D.J.; Callahan, J.P. (Oak Ridge National Lab., 
Tenn. (USA)). Nucl. Eng. Des.; 45: No. 2, 533-541(Feb 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

An investigation is being conducted to evaluate the perform- 
ance of various types of concrete and embedment instrumentation in 
order to determine present capability for monitoring of prestressed 
concrete reactor vessels for their projected 20-30 yr operating life- 
times. The initial phase of the a consisted of a technology 
assessment and an experimental evaluation of commercial concrete 
embedment strain gages to determine basic gage characteristics and 
performance under both simulated PCRV and extreme environ- 
ments. It was concluded that (1) gage selection should be based on 
specific applications, (2) gage calibration factors should be deter- 
mined for each application, (3) improved materials and sealing 
techniques are needed, and (4) other promising measurement tech- 
niques should be evaluated. 


52695 AD codes of practice ‘pressure vessels’. Introduction and 
explanation to HP1 ‘design and preliminary test’ and HP20 ‘initial test 
of pressure vessels, certification test and pressure test’. Schefe, G. 
Tech. Ueberwach.; 19: No. 2, 43-52(Feb 1978). (In German). 

Within the AD-Regelwerk, a manual of regulations, the AD 
codes of practice HP1 and HP20 have been published for the first 
time. In contrast to the already existing codes of practice of the 
series HP, these leaflets do not mainly contain changes in the test 
deiails and the course of the procedure, but, in a summarized form, 
that which has been practiced for years. Comments on the new 
codes concentrate mainly on those things, which are really new, or 
which might appear to be new. Furthermore, control lists and 


proposals for printed forms, addressed to designers and supervisors 
on the side of the manufacturers, are to contribute to the tests being 
carried out economically. 


52696 Background to the elastic creep-fatigue rules of the ASME 
B and PV code case 1592. Severud, L.K. (Hanford Engineering 
nag pe Lab., Richland, Wash. (USA)). Nucl. Eng. Des.; 45: 
No. 2, 449-455(Feb 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Recent modifications associated primarily with elastic analy- 
sis have been made to the creep-fatigue rules of the ASME B and 
PV Code for use in design of elevated temperature nuclear com 
nents. The changes involve: (1) a modified equation for predicting 
the total strain range per cycle based on a more accurate approxima- 
tion to the Neuber equation; (2) a variable Poisson's ratio in calculat- 
ing stresses and strain using elastic equations to account for local 
thermal strain concentrations; (3) a modified approach for determin- 
ing the equivalent strain range and; (4) an adjusted design fatigue 
curve. The modified Neuber approach accounts for the beneficial 
effects of a residual stress related to the relaxation strength of the 
material and includes a strain concentration factor greater than the 
elastic stress concentration factor for geometrical notches for me- 
chanical loads. Notch concentration factors are taken equal to the 
elastic stress concentration factors for peak thermal and creep 
strains. The background and intent for these rules are discussed. 
Correlations of the strain range predictions to those obtained using 
more rigorous detailed inelastic analysis and test data are presented. 


52697 Seismic analysis and design of electrical cable trays and 

systems. Shahin, R.M.; Manuelyan, R.; Jan, C.-M. (Gibbs 
and Hill, Inc., New York (USA)). Nucl. Eng. Des.; 45: No. 2, 515- 
522(Feb 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Most cable trays in nuclear power plants are classified as 
seismic category I components. Current safety requirements dictate 
that all such components be adequately designed in order to remain 
functional during and after the most severe possible earthquake, so 
that a safe and orderly plant shut-down can be ensured. The design 
aspects of electrical cable trays and support systems are discussed 
from the seismic and structural standpoint. The effects of the inher- 
ent flexibility of commonly used cable trays is considered. A proce- 
dure for the selection of trays and the design of their support 
structure is recommended. The dynamic characteristics of typical 
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trays are determined analytically and also from test results. The 
advantages of a rigid support system are discussed. Two procedures 
are presented for the design of the support systems, namely, static 
loading and spectral analysis. The interaction between trays and 
supports is discussed. 


52698 Finite element creep analysis of PCRVs and comparison 
with experimental results. Shioya, S. (Nihon Univ., Narashino, Chiba. 
Coll. of Industrial Technology); Kawamata, S. (Tohoku Institute of 
Technology, Nagamachi, Sendai-shi, Japan); Tanaka, N. (Shimizu 
Construction Co. Ltd., Tokyo (Japan). Research Lab.). Nucl. Eng. 
Des.; 45: No. 2, 429-437(Feb 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

In order to investigate the validity and application of a finite 
element creep analysis program developed for the design of PCRV, 
a creep test was carried out on a 1/40 scale model of a PCRV and 
the results were compared with those from numerical analysis. Based 
on the rate of flow method, the creep strain of concrete is divided 
into two components: flow strain (irreversible creep) which is as- 
sumed to be a linear function in the logarithmic scale of t, and 
delayed elastic strain (reversible creep) which is expressed as an 
exponential function of flow strain. The analysis program is based on 
the finite element method in which triangular constant strain ele- 
ments for solids of revolution are used and the time-step analysis 
function, in the form of the initial strain method, is provided. In the 
analysis of the PCRV model constant creep Poisson's ratios of 0.17, 
0.3 and 0.5 are assumed for the purpose of comparison. The constitu- 
tive model based on the rate of flow method satisfactorily modelled 
the uniaxial creep behaviour of test cylinders and the computed 
strains simulated the characteristics of the strain histories of the 
PCRV model fairly well in the qualitative sense. 


52699 Standardized seismic design spectra for nuclear plant 
equipment. Tsai, N.C.; Tseng, W.S. (Bechtel Power Corp., San 
Francisco, Calif. (USA)). Nucl. Eng. Des.; 45: No. 2, 481-488(Feb 
1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Standardized seismic design spectra were developed for the 
nuclear plant equipment. Such standardized spectra will reduce 
unnecessary spectrum computation for the individual plants as well 
as expedite the selection, purchase and qualification of equipment. 
Most attractive of all, standard equipment such as electric compo- 
nents can be conservatively qualified just once and then used by all 
plants located in the same seismic zones. Presented here are idealized 
design spectrum peak envelopes for different types of structure 
materials and for both the SSE and OBE conditions. Procedures are 
also provided for the application of the design peak envelopes to the 
seismic qualification of equipment either by dynamic analysis or 
testing. 


52700 Failure due to unidirectional progressive deformation (in- 
cremental collapse) - causes and facts. Schoch, W. (Grosskraftwerk 
Mannheim A.G. (Germany, F.R.)); Kraegeloh, E. (Stuttgart Univ. 
(TH) (Germany, F.R.). Staatliche Sesaediineeation talt); Ewald, 
J. (Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
VGB Kraftwerkstech.; 58: No. 1, 54-61(Jan 1978). (In German). 
Incremental Collapse is understood to mean a progressive 
increase in plastic deformation, which in the course of time results 
from the summation of small ial deformations occuring at each 
load change; these partial deformations in contrast to intermittent 
deformation are unidirectional. In normal circumstances they lead to 
great expansion and in extreme cases to fracture due to excessive 
deformation. The paper reports on the latter phenomenon. 


52701 Minimum weight designs for reinforcement of spherical 
pressure vessels with flush radial nozzles. Yeo, K.T.; Robinson, M. 
(Foster Wheeler Ltd, Reading, Engl). Int. J. Pressure Vessels Piping; 
6: No. 1, 53-83(Jan 1978). 

A cylinder-sphere pressure vessel, reinforced in the sphere by 
a section of constant thickness, has been analyzed from the point of 
view of minimum weight. The reinforcement is allowed to be offset 
from the main sphere and the design has to be such that the test 
pressure of the vessel equals the limit pressure. It is shown that in 
most circumstances an economy of weight may be obtained by 
making the reinforcement thicker, but less extensive, than suggested 
in a previous proposal. Further benefit can be obtained by offsetting 
the reinforcement radially outwards so that the inside surfaces of 
main sphere and reinforcement are flush. 4 refs. 


52702 Investigation of the mechanism of protective oxide film 
formation on steel surfaces following decomposition of iron ethylene 
diamine tetraacetates under static conditions. Efimov, A.A.; Tomilov, 
S.B.; Bredikhina, E.P. (Moskvin, L.N.). Teploenergetika (Moscow); 
No. 12, 14-18(Dec 1977). (In Russian). 

Results of a study of the processes of formation of protective 
films on the surface of pearlitic steels (St.3, steel 20, low-alloyed steel 
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40Cr) and stainless steel (1Cr18Ni9Ti) following thermal decomposi- 
tion of iron ethylene diamine tetraacetates in an autoclave are 
presented. It is shown that experimental data obtained by the method 
of nuclear $gamma$-resonance spectroscopy and spectrophotometry 
are satisfactorily explained if one assumes a three-stage mechanism of 
formation of magnetite films. 11 refs. 


52703 Investigation of liquid particle motion in turbine stages. Pa 
Povarov, O.A.; Belyaev, L.A. (Moscow Energ Inst, USSR). Te- 
ploenergetika (Moscow); No. 12, 44-48(Dec 1977). (In Russian). 

The motion of droplets in a turbine stage is considered. 
Account is taken of the real distribution of moisture particles at the 
stage inlet. The calculations are made with account being taken of 
the collision and reflection of moisture particles in nozzle and rotor 
cascades. 13 refs. 


52704 Localization and description of defects in components in 
nuclear engineering with the aid of non-destructive test methods. 
Stahlberg, R. (Technischer Ueberwachungs-Verein Rheinland e.V., 

Koeln (Germany, F.R.)). VGB Kraftwer bauk: 57: No. 11, 773- 
781(Nov 1977). (In German). 

It is demonstrated that the ultrasonic surface-wave technique 
may be applied for fracture mechanics investigations. This is espe- 
cially true for the examination of cracks under cyclic stress. Besides, 
in combination with this technique, acoustic emission analysis may 
also be used. By the example of two fracture experiments with 
pressure vessels, it is shown that crack-like defects, growing consid- 
erably under the action of stresses during the hydrostatic pressure 
test, have a characteristic acoustic emission behavior and will gener- 
ate bursting signals of high amplitude. 


52705 Third international conference on pressure vessel technol- 
ogy in April 1977 in Tokyo. Spaehn, H. Schweissen Schneiden; 29: No. 
77, 450-451(Nov 1977). (In German). 

From 3. international conference on pressure vessel technol- 
ogy; Tokyo, Japan (19 - 22 Apr 1977). 

A brief summary of the subjects dealt with during the confer- 
ence is followed by some lectures in abstract form which describe 
welding problems in connection with reactor components. 


52706 Further development of the spindle seal on reactor valves 
and development for increasing serviceability. Initial results of the 
BMFT development project. Zilling, H. (Klein, Schanzlin und Becker 
A.G., Nuernberg (Germany, F.R.). Werk AMAG). VGB Kraftwerk- 
stech.; 57: No. 9, 591-598(Sep 1977). (In German). 

A literature search concerning packing glands for sealing 
oscillating rods was marginally profitable. In order to design single- 
wall siphons a programme has been developed, in which by applying 
boundary conditions such as range, pressure, setting - the distortion 
tension which occur in each section of the siphon and also its life can 
be calculated. In the ‘serviceability’ project records have been kept 
during the installation of dampers and valves. 


52707 Examination of radiation damping of nuclear power plants. 
Nakagawa, K.; Kaneko, M.; Yasui, Y. (Ohbayashi-Gumi Ltd., Osaka 
(Japan)). Obayashi-Gumi Gijutsu Kenkyusho-Ho; No. 15, 43-47(Aug 
1977). (In Japanese). 

A simple and handy method by which the underground 
dissipation damping of the fundamental mode of nuclear reactor 
buildings can be calculated. Using this method, the authors examined 
the damping of an existing nuclear reactor building, and checked 
another nuclear reactor building which was in the design stage. A 
system which consists of a rigid base and one mass point above it 
was considered as a model. The fundamental equations to obtain the 
natural frequency, the proper damping factor and the proper mode 
of the system are described. These equations were derived by the 
Tajimi’s solutions for vibration admittance. A model for nuclear 
reactor buildings is a system of three mass points on a rigid base. The 
three mass points correspond to an external shield, a containment 
vessel and an internal concrete. The damping factors and the natural 
frequencies were obtained for the existing building and the building 
in the design stage. The calculated results were compared with the 
experimentally obtained results of the existing building. 


52708 Safety valves and safety devices for conventional and 
nuclear power plants. Richter, H. Three R Int; 16: No. 8, 453- 
458(Aug 1977). (In German). 

Pressure differential, response tightness of different types of 
safety valves are examined and assessed to make it possible for 
engineers engaged in the design of power plant to select the most 
suitable type of valve for each particular application. A sugggestion 
is made that standard specifications and codes of practice should 
only specify general requirements to be met by safety valves so as 
not to impede further development. 


52709 Analysis and evaluation system for elevated temperature 
design of pressure vessels. Hayakawa, T.; Sayawaki, M.; Nishitani, 
M.; Mii, T.; Murasawa, K. (Mitsui Shipbuilding and Engineering Co. 
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Ltd., Tokyo (Japan)). Mitsui Zosen Giho; No. 99, 33-S0(Jul 1977). (in 
Japanese). 


In pressure vessel technology, intensive efforts have recently 
been made to develop the elevated temperature design methods. 
Much of the impetus of these efforts has been provided mainly by 
the results of the Liquid Metal Fast Breeder Reactor (LMFBR) and 
more recently, of the High Temperature Gas-cooled Reactor 
(HTGR) Programs. The pressure vessels and associated components 
in these new type nuclear power plants must operate for long 
periods at elevated temperature where creep effects are significant 
and then must be designed by rigorous analysis for high reliability 
and safety. To carry out such an elevated temperature designing, 
numbers of highly developed analysis and evaluation techniques, 
which are so complicated as to be impossible by manual work, are 
indispensable. Under these circumstances, the authors have made the 
following approaches in the study: (1) Study into basic concepts and 
the associated techniques in elevated temperature design. (2) System- 
atization (Analysis System) of the procedure for loads and stress 
analyses. (3) Development of post-processor, "POST-1592", for 
strength evaluation based on ASME Code Case 1592-7. 


52710 Effect of sponge ball cleaning on oo barnacles in 
condenser tubes. Mimura, K.; Minamoto, K.; Kyohara, S. (Kobe 
Steel Ltd. (Japan)). R and D, "Kobe Seiko Giho; | No. 3, 68-71(Jul 
1977). (In Japanese). 

Considering environmental protection, the recent tendency 
has been to give up chlorination of cooling water for power stations. 
The experimental results show that cooling sea-water without chlor- 
ination cannot get rid of barnacles which grow inside condenser 
tubes when the speed of the cooling water is less than 1 m/s. 
Cleaning by sponge balls 2 -- 3 times a week is found to be effective 
for both barnacle prevention and inactive film formation on the tube 
surface. 


§2711 Probe carrier for the inspection of welding on 
nozzles and pipe connections and of nozzle edges on pressure vessels, 
especially reactor pressure vessels of nuclear power plants, by means 
of ultrasonics. Gugel, G. (to Kraftwerk Union A.G., Muelheim an 
der Ruhr (Germany, F.R.)). German(FRG) Patent 2,557,992/A/. 30 
Jun 1977. 27p. (In German). 

A probe carrier is described for ultrasonic inspection of 
pressure vessels, especially reactor pressure vessels of nuclear power 
plants. The carrier permits inspection of the welding seams on 
nozzles and pipe connections and of nozzle edges with a single 
telescopic arm. 


52712 Fire preventive materials for nuclear power plants. Aoki, 
R.; Takai, S.; Kawato, Y.; Yashima, K.; Uchida, K. (Furukawa 
Electric Co. Ltd., Tokyo (Japan)). FAPIG (Tokyo); No. 85, 42- 
56(May 1977). (In Japanese). 

With the fire accident in Browns Ferry nuclear power plant 
as a turning point, the regulation against fire has been strengthened 
more strictly as seen in the regulatory guide of the United States 
Nuclear Regulatory Commission. Fire of cables is caused by either 
the ignition of a cable itself or spread of fire to cables. The aspect of 
fire is divided into the local ignition and combution and the fire 
extension and prepagation because of the line-shaped configuration 
of cables. This report describes the prevention of the spread of fire. 
As the materials for the prevention of fire spread, fire spread- 
preventing paint ‘Dannekka”, sealant ’Danseal P and L”, and fire 
prevention tape FD tape” are reported, and the testing method and 
the results are described in detail. 


52713 Reactor containment. Schabert, H.P.; Haidlen, F. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,531,651/A/. 20 Jan 1977. 13p. (In German). 

An improvement for the support of the main-steam pipe is 
proposed. This pipe is mounted onto the steel girder structure 
closing the operating compartments of a nuclear reactor. In order to 
prevent the main-steam pipe itself from performing heat motions in 
addition to the thermal expansion of the steam generator, it is 
proposed, according to the invention, that the support will enclose 
the main-steam pipe form-lockingly for every state of operation. This 
_ be achieved by different means, for which 10 sub-claims are 
made. 


52714 Pressure-tight joint for nuclear reactor pressure 
Kumpf, H. (to Kraftwerk Union A.G., Muelheim an der Ruhr 
(Germany, F.R.)). German(FRG) Patent 2,113,314/C/. 13 Jan 1977. 
4p. (In German). 

When joining the lid and floor to the cylindrical wall of a 
pressure vessel, thermal expansions must always be accounted for 
regardless of the material (such as steel, concrete). An improvement 
of the known bone lock with spreader levers in which serval rows of 
spreader levers are arranged on top of each other is suggested. A 
on yy moving mechanism is designed for these (variants arge 
given 
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52715 Approximate modeling of centrifugal pump dynamics in 
closed circulation loops. Migrov, Yu. -A. (Inst of At y Ener im. LV. 
Kurchatov, USSR). Energ oenie; No. 12, 24-26(1977). (In 
Russian). 

Conditions of modeling the dynamics of centrifugal pumps in 
closed circulation loops of thermal power plants in application to 
en, 4 itions of a complete loss of current are considered. 
It is shown that under certain conditions the dynamic processes in 
the natural-size and model loops may be approximately similar 
although the speed of the model pump may be different from that of 
the naturzal-size pump. 

ity manufacture of 


52716 Engineering assurance of quali 
for nuclear engineering. Maslenok, B.A. (PO. “Izhorskii Zavod”, 
USSR). Energ troenie; No. 11, 25-26(1977). (In Russian). 

The lines and ways of improving products for nuclear power 
plants with a to the quality characteristics of these products are 
considered. The factors ensuring reliable operation of reactor equip- 
ment are discussed. In particular, the following are considered: 
reliability of methods and accuracy of stress calculations; suitability 
and quality of the selected metal; technological process of manufac- 
ture especially quality of welding; the amount and carefulness of 
performance of the selected control methods; carefulness of design 
and amount of commissioning and pre-starting tests; methods of 
control of the conditions of the metal in the course of operation. 
Various methods of control and testing are considered. 


52717 Problems of standardization of heat exchange equipment 
for nuclear power plants made by Krasnyy Kotelshchik Manufacturing 
Association. Parshin, A.A.; Vakulenko, B.F. “Krasnyi 
Kotel’shchik”, USSR). Energ hinostroenie; No. 11, 26-27(1977). 
(In Russian). 

The necessity of implementing a program of standardization 
of heat exchangers for nuclear power plants in the USSR is pointed 
out. This program, it is argued, should be implemented in the 
following ways: standardization of design solutions; typification of 
technological processes and specialization of production; wide appli- 
cability of heat exchangers in different layouts of nuclear and steam 
power plants. 


52718 Grabbing device of a lifting 
tor fuelling machine. Hoffmeister, B. (to Krupp (Friedr.) G.m.b.H., 
Essen (Germany, F.R.)). German(FRG) Patent 2,436,507/A/. 12 
Feb 1976. 21p. (In German). 

The invention pertains to a safety device to prevent undesired 
prange om bef opening of the grabbing elements of a lifting mecha- 
nism of a fuelling machine for nuclear reactor fuel and control rods. 


52719 Protection device for reactor emergency 

kita, I. (to Tokyo Shibaura Electric Co. Ltd., Kaw i 
(Japan)). Japanese Patent 1977-94,999/A/. 4 Feb 1976. 3p. (In Ja 
nese). 

During a test for confirming the effectiveness of emergency 
equipment in a reactor which is in the normal operating state, the 
protective function of the protection device is rendered effective in 
order to prevent damage to the a ease. Immediately after the 
occurrence of an accident, at which time even a momentary cessa- 
tion of the emergency equipment is not allowed, the protective 
function of the protection device is rendered ineffective in order to 
prevent malfunction of the apparatus being protected. Further, after 
the lapse of a predetermined period of time from the occurrence of 
the accident the ae ang function of the protection device is once 
again rendered effective. This follows from the fact that the possibil- 
ity of an accident in the emergency equipment increases with the 
passage of time as does the period of time during which the emer- 
gency equipment is permitted to cease operation (Horiuchi, T.). 


52720 Apparatus for lifting spent fuel assembly. Hirasawa, Y.; 
Sato, I.; Yoneda, Y. (to I Power Reactor and Nuclear Fuel Develop- 
ment Co , Tokyo (Japan)). Japanese Patent 1977-93,894/A/. 3 Feb 
1976. 2p. In Japanese). 
An end of a lock portion is inserted into the top portion of a 

a fuel assembly, the assembly being hooked on the lock portion. 

lock portion is provided on its outer periphery with a seal 
member and a centering member and at its tip with a pawl capable of 
being projected and retracted in the radial direction. Thus, when the 
lock portion is moved along the guide tube, the used fuel assembly 
can be moved along the guide tube by maintaining the concentric 
relation thereto. Meanwhile, when cooling gas is fed into the guide 
tube, it is blown into the used fuel assembly to directly cool the 
same. Thus, the cooling efficiency can be increased. 


52721 External shield structure for reactor container equipment 
and its construction method. Hama, I.; Katayama, I. (to Taisei Con- 
struction Co. Ltd., Tokyo (Japan)). Japanese Patent 1977-93,893/A/. 
2 Feb 1976. 6p. (In Japanese). 

A hemi-spherical shell dome is provided on top of a cylindri- 
cal barrel section such that its thickness decreases from its edge 
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toward its apex. Since the thickness of the hemi-spherical shell dome 
is small at the apex where the intensity of the incident radiation 
radiated into the atmosphere is low, and becomes progressively 
greater toward the edge where the intensity is high, it is possible to 
obtain a uniform radiation shield function over e entire region of 
the shell dome, thus enhancing the safety of the external shield 
structure of the reactor container equipment. 


52722 Method of installing isolation valve in a containment 
vessel, Uemura, A.; Amada, T. (to Hitachi Ltd., Tokyo (Japan)). 
Japanese Patent 1977-92, 095/A/. 30 Jan 1976. 3p. (In Japanese). 

When installing an isolation valve, in a duct line wherein a 
bellows is provided between a housing and a valve shaft extending 
on the inner or outer side of the containment vessel, the bellows seal 
portion is disposed on the upstream side. 


52723 Free convective heat transfer near the critical state. Bier, 
K.; Engelhorn, H.R.; Goronflo, D.; Solodov, A.P. (Karlsruhe Univ. 
(TH) (Germany, F. R). Inst. fuer Technische Thermodynamik und 
Kaeltetechnik). Waerme- Stoffuebertrag.; 9: No. 3, 193-202(1976). (In 
German). 

Experiments were performed on free convective heat transfer 
from a horizontal, electrically heated tube (d = 8 mm) to the 
halocarbon refrigerants R12 (CF2Cl), R115 (C2FsCl) and RC318 
(CiFs) near the critical state. Density varied from approx. half to 
twice the critical and one supercritical isotherm. As is partially 
known, at different bulk fluid states either peaks are found in the 
heat transfer coefficients as a function of heat flux or a behaviour 
similar to film boiling or to free convection at far subcritical states is 
observed. The different results can be explained by analyzing the 
density - and enthalpy-variation within the fluid near the heated 
wall. 


52724 Konstruktsionnye materialy aes na dissotsiiruyushchem te- 
plonositele N2O,. (Construction materials of nuclear power plants with 
the dissociating coolant N2O,). Gol'tsev, V.P.; Kamanev, K.Ya. 
Minsk; Izdatel’stvo Nauka i Tekhnika (1976). 136p. 

The operational conditions of construction materials are ex- 
amined with a view to function of nuclear power plant units and 
blocks, heat and mechanical loads, the properties of the coolant 
N2O,, and the reactor’s neutron-physical parameters. Basic require- 
ments are formulated for construction materials intended for the 
reaction zone and thermal power-generating equipment. Problems in 
low and high-temperature corrosion of materials in a N2O, medium 
are examined under complex stress, thermal cycling and radiation 
conditions. General characteristics are given for the effects that the 
composition of the materials and the coolant as well as structure and 
stress have on the corrosive-mechanical properties of construction 
materials. Recommendations are given for the use of anticorrosive 
materials in various units and blocks of a nuclear power plant with a 
dissociating coolant. The book is intended for scientists and engi- 
neers working in nuclear ener BY and may be useful to graduate 
students at higher institutions of learning in the appropriate fields of 
specialization. 38 tables, 30 illustrations, 132 references. 


52725 Procedure and device for the shot processing of the outer 
surface of pin-shaped tubes. Cardon, M.; de Keroulas, F. (to Electri- 
cite de France, 75 - Pariss MATRASUR, 92 - Issy-les-Moulineaux 
(France)). French Patent 2,312,330/A/. 30 May 1975. 16p. (In 
French). 

A procedure and device for the shot peening of the outer 
surface of pin- or U-shaped tubes intended for heat exchangers are 
presented. Said procedure is intended for a uniform processing of the 
rectilinear legs and the curved portion of each tube to be obtained. 


FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 52612 


52726 (CONF-780571—1) Molten fluoride mixtures as possible 
fission reactor fuels. Grimes, W.R. (Oak Ridge National Lab., Tenn. 
(USA)). 1978. Contract W-7405-ENG-26. 46p. 

From 153. meeting of the Electrochemical Society; Seattle, 
WA, USA (21 May 1978). 

Molten mixtures of fluorides with UF, as a component have 
been used as combined fuel and primary heat transfer agent in 
experimental high-temperature reactors and have been proposed for 
use in breeders or converters of **°U from thorium. Such use places 
stringent and diverse demands upon the fluid fuel. A brief review of 
chemical behavior of molten fluorides is given to show some of their 
strengths and weaknesses for such service. 


52727 (JEN—385) Collapse of thin wall tubes with small initial 
ovality. Moreno, A. (Junta de Energia Nuclear, Madrid (Spain)). 
iy 34p. (In Spanish). Dep. NTIS (US Sales On'v), PC A03/MF 
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A simple model of creep collapse of tubes based on the 
bending theory of curved beams is developed. The model is com- 

with more complex models. The main result of this study is 
the definition of a new model of creep collapse of tubes with a 
minimum of limited hypothesis. 


52728 (JEN—396) Dimco. A new system for mechanical analysis 
of nuclear fuel pins. Moreno, A. (Junta de Energia Nuclear, Madrid 
(Spain) 1977. 68p. (In Spanish). Dep. NTIS (US Sales Only), PC 
A04/MF AO1. 


The system developed in J.E.N., for the mechanical analysis 
uni and bidimensional, of nuclear fuels is presented. The mathemat- 
ical and numerical foundations used, are described, as are the models 
developed for effects such as swelling, cracking, clad growth, etc. 
Numerical results for several cases are presented. a) Numerical test 
in one and two dimensions. b) Applicability range. c)Interaction 
effects. d)Influence of the power history. 


52729 (JEN—397) a Re a: of the Uranus 
fuel-rod code. Moreno, A.; Lassmann, K. (Junta de Energia 
Nuclear, Madrid oo ! = 52p. (In English). Dep. NTIS (US 
The LWR ie wo the Uranus code, a digital computer 
programme for the thermal and mechanical analysis of fuel rods, is 
presented. Material properties are discussed and their effect on 
integral fuel rod behaviour elaborated via Uranus results for some 
carefully selected reference experiments. The numerical results do 
not represent post-irradiation analysis of in-pile experiments, they 
illustrate rather typical and diverse Uranus capabilities. The per- 
formance test shows that Uranus is reliable and efficient, thus the 
code is a most valuable tool in fuel fod analysis work. K. Lassmann 
developed the LWR version of the Uranus code, material properties 
were reviewed and supplied by A. Moreno. 


52730 (PNCT—831-76-01, pp 123-127) Water analysis of ATR 
fuel rod by gravimetry. Takahashi, S.; Akiyama, S.; Sugawara, K.; 
Suzuki, T.; Asakura, Y. (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokyo (Japan)). Sep 1976. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul. - Dec. 1975. 

The analysis of water in fuel rods of about 4 m length was 
carried out, and a practical method by water absorption-weighing, 
namely gravimetry, was established. The analysis of water in UO: 
pellets was made by the coulometry, and a water release curve was 
obtained. After having been dried, UO: pellets were kept in a closed 
cell filled with argon gas, that with air, and a desiccator in which 
water had been poured. The water content was measured every 
hour. The results showed no detectable water content, and no 
difference owing to the storing conditions. UO: pellets were exposed 
to hot steam. It is concluded that the UO: pellets hardly absorbed 
water even under extreme condition. A ribbon t heater was 
adopted for heating a fuel rod, and an absorption tube loaded with 
magnesium perchlorate powder was used for the measurement of the 
water content. The water recovery test with EDTA was made by 
the gravimetric method to verify the quantitative analysis. Water in 
the fuel rod for an advanced thermal reactor was determined, and 
the water content showed wide fluctuation. Since it was made clear 
that UO, pellets absorb little water, the analysis of water in zircaloy 
cladding tubes was performed. Most of water in the cladding tubes 
was released at the temperature below 450°C. It was determined by 
the gravimetric method. Though the water content in the cladding 
tubes was found to be small, it is not necessarily adequate to draw 
the conclusion that the water content in cladding tubes is negligible. 
The results showed that the se condition of cladding tubes 
is one of the most important factors for the management of fuel rods. 


§2731 (PNCT—831-76-01, pp 6-16) Sinterability and character- 
ization of some UO, and PuO, powders. Matsumoto, K.; Sakamoto, 
K.; Matsuda, A.; Shishido, T. (Power Reactor and Nuclear Fuel 
Development Corp., Tokyo (Japan)). Sep 1976. 
In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul. - Dec. 1975. 
The sinterability and characteristics of uranium and plutoni- 
um oxide powders were analyzed. For the preparation of uranium- 
plutonium mixed oxide pellets, mechanical blending process has been 
selected. Two different kinds of fabrication lines were established. 
One was the experimental line with a polyethylene jar for ball- 
milling process, and the other was the production line with a rubber- 
lined jar. The batch sizes of the experimental and production lines 
were 500 g and 7 kg of mixed oxide, respectively. The characteristics 
of plutonium and uranium oxide powders were examined by measur- 
ing specific surface area, tapping density, and S.E.M. whe he hy. 
The results of experimental ae are summarized on the follow- 
ae See the shrinkage of pellet diameter due to sintering; the 
on between green pellet density and calcination temperature; 
the milling effect of the rubber-lined jar; the correlation between the 
X-ray homogeneity of mixed oxide and the diameter shrinkage; the 
effects of mechanical and calcination-reduction processes on the 
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powder characteristics; the effect of the difference in the combina- 
tion of calcination and precipitation temperatures on the X-ray 
homogeneity of mixed oxide; the effect of the volume ratio and 
diameter of balls used in the rubber-lined jar on the milling of 
uranium oxide powder. 


52732 (PNCT—831- a pp 17-20) Determination of O/M 
ratio for mixed oxide fuel, (3). Reducing condition for thermogravime- 
gr eng were Yy radon H.; Kano, K.; Miyahara, K.; Itaki, 
T. (Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan). Sep 1976. 
In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul. - Dec. 1975. 
An attempt has been made to produce mixed-oxide fuel 
pellets having low O/M ratio. In the present work, the reducing 
conditions and their effects were studied experimentally. Sintered 
whole pellets and crushed pellets were oxidized for 30 minutes in air 
at 800°C, and then heated and reduced in the atmosphere of 5% 
hydrogen-95% nitrogen. The change in weight and the amount of 
released water were measured. Some other experimental conditions 
are described. The change of the water content in outlet gas when 
the crushed 25% plutonium oxide samples were reduced with dry 
reducing gas at various temperature is plotted as the functions of 
reduction time. Another figure shows the typical change in the O/M 
ratio with time. The results for whole pellets and pellets are 
compared. The O/M ratios attained under various conditions were 
measured by X-ray diffraction method, and the results ave summa- 
rized in two tables. As the results of these experiments, it was found 
that both whole pellets and crushed pellets could attain the stoichio- 
metric composition with the O/M ratio of 2.00 when they were 
reduced for over 3 hours under suitable conditions. 


52733 (TID—28583) Fill gas and fission gas behavior in = 
429. Owen, D.E.; Miller, R.W. (idaho National eering Lab. 
Idaho Falls (USA)). 1978, Contract EY-76-C-07-1570. 16p. Dep. 
NTIS, PC A02/MF AO1. 

The results to date (startup to approximately 23,000 MWd/t) 
of the fill gas absorption and fission release experiment IFA-429 
are reviewed. The influence of fuel density, diametral gap, and UO, 
grain size on the internal pressure of pressurized rods is dis- 
cussed. Postirradiation examination measurements of helium fill gas 
absorption by the fuel, fuel densification, and fission gas release are 
presented. Sources of in situ helium generation are analyzed and 
compared with postirradiation examination measurements to assess 
the significance of the fill gas absorption phenomenon. Fuel rod 
pressure response to induced power transients is discussed. 


52734 Remote automated welding of irradiated Zircaloy fuel 
rods. Stucki, N.D.; Strickholm, V. (Aerojet Nuclear Co., Idaho 
Falls, ID). Conf. Remote Syst. Technol, Proc.; No. 24, 231-239(1976). 

From Proceedings of the 24. conference on remote systems 
technology; Washington, DC, USA (Nov. 1976). 

Procedures for remote assembly and automated welding of 
irradiated test fuel rods for the Power Burst Facility niga | at * the 
Idaho National Engineering Laboratory were developed and quali- 
fied. Fixturing is described and post-weld material cuhatien is 
discussed. Techniques were y pte oe! to remotely accomplish seal 
welding of fuel cladding end ies be ani —_ injection tubes for the 
PBF test series. A series of ex fuel rods fabricated from 
irradiated cladding and back-filled ~d with various gas mixtures was 
produced to study the effects of additional irradiation on cladding 
and fuel behavior. The required gas-tungsten arc welding techniques 
presented significant challenges due to their entirely remote nature. 
Cladding preparation, joint fit-up, fixturing, setting establishment, 
and weld quality evaluation, all required adaption to the limited 
visibility and mechanical limitations of remote handling devices. 


52735 (Y—2121) Fabrication of uranium carbide/beryllium car- 
bide/graphite experimental-fuel-element specimens. Muenzer, W.A. 
(Oak Ridge Y-12 Plant, Tenn. (USA)). 6 Jul 1978. Contract W-7405- 
ENG-26. 25p. Dep. NTIS, PC A02/MF AO1. 

A method has been developed for fabricating uranium car- 
bide/beryllium pont yee” fuel-element specimens for reactor- 
core-meltdown studies. The method iavetves olla: @ milling and bl 


the raw materials and densifying the resulting blend by conventi 
graphite-die hot-pressing techniques. It can be used to fabricate 
specimens with good physical in tegrity and material dispersion, with 


densities of greater than 90% of theoretical density, and with a 

uranium carbide particle size of less than 10 ym. 

52736 Physical basis for accurate dimensional measurements in 

neutron radiography. Harms, A.A.; Heindler, M.H.; Lowe, D.L. 

=~ Univ, Hamilton, Ont). Mater. Eval.; 36: No. 5, 49-56(Apr 
The dominant neutron radiographic and i 

esses are considered and used to develop a methodo! 

dimensional measurements of radiographed objects. A 

algorithm which incorporates neutron conversion and film 
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teristics is developed and used to illustrate the cause and extent of 
pe tn errors associated with regular objects. A mathematically 

rigorous formulation specifically for dimensional measure- 
pane of nuclear fuel pins, incorporating both geometric and burnup 
effects, is established and evaluated. Suggestions for the general use 
of the methodology presented are discussed. 11 refs. 


52737 URANUS - a computer programme for the thermal and 
mechanical analysis of the fuel rods in a nuclear reactor. Lassmann, 
K. (Technical University of Darmstadt, Darmstadt, (Germany, 
F.R.). Institute of Reactor Technology). Nucl. Eng. Des.; 45: No. 2, 
325-342(Feb 1978). 

The URANUS code, a digital computer programme for the 
thermal and mechanical analysis of integral fuel rods, is described. 
With this code the fuel rods found in the majority of power reactors 
can be analyzed. URANUS is built around a quasi two-dimensional 
analysis of fuel and cladding. The mechanical analysis can accommo- 
date seven components of strain: elastic, time-independent plastic, 
creep and thermal strains, as well as strains due to swelling, cracking 
and densification. The heat generation and temperature distribution, 
cladding/fuel gap closure, pellet cracking and crack healing, fission- 
gas release, corrosion, O/M-distribution and plutonium redistribu- 
tion are modelled. Geometric non-linearities (large displacements) 
are included; steady state or transient loading (pressure, temperature) 
is possible. In this paper special attention is paid to a theory for 
determining crack structures. The present status of the URANUS 
computer programme and a critical comparison with other fuel rod 
codes as well as sample analyses are given. 


52738 Structure of turbulent flow through a wall subchannel of a 
rod bundle. Rehme, K. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Neutronenphysik und Reaktortechnik). Nucl. 
Eng. Des.; 45: No. 2, 311-323(Feb 1978). 

An experimental investigation was performed to establish 
reliable information on the transport properties of turbulent flow 
through subchannels of rod bundles. Detailed data were measured of 
the distributions of the time-mean velocity, the turbulence intensities 
in all directions and hence, the kinetic energy of turbulence, of the 
shear stresses in the directions normal and parallel to the wall and of 
the wall shear stresses for a wall subchannel of a rod bundle of four 
parallel rods. The pitch to diameter ratio of the rods equal to the 
wall to diameter ratio was 1.07, the Reynolds number of this 
investigation was Re=8.7x10*. On the basis of the data measured the 
eddy viscosities in the directions normal and parallel to the walls 


were calculated. Thus, detailed data of the eddy viscosities in 
direction parallel to the walls in rod bundles were obtained for the 


first time. The ex 
by the VELA code. 


52739 Flow in an annulus of non-uniform gap. Markatos, N.C.G.; 
Sala, R.; Spalding, D.R. (Conc Heat and Momentum Ltd, Wimble- 
don, London, Engl). Trans. Inst. Chem. Eng. (London); 56: No. 1, 28- 
35(Jan 1978). 

Consideration of the flow in narrow skewed annuli provides 
predictions for the static-pressure and velocity fields in this flow 
situation, together with demonstrations of convergence and grid-size 
effects. The main features of the aaheind analysis and the 
numerical solution of the problem are reported, together with suffi- 
ny information to aid interpretation of the predictions obtained. 6 
refs 


52740 Nuclear fuel element. Nakatsuka, M. (to Tokyo Shibaura 
Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 
1977-98,897/A/. 13 Feb 1976. 4p. (In Japanese). 

A cylindrical vessel is interiorly formed with an annular space 
in which a small cylindrical partitioning body is coaxially arranged, 
and the partitioning body receives therein a pure UO2 powder and a 
= formed externally thereof receives therein a mixture of powder 

mprising a UO2 powder and a silicon carbide fiber. It is then 

ghtly compressed, and thereafter, the partitioning body is removed 
ons the strong compression and sintering are given to obtain a fuel 
pellet formed with a composite layer of a high strength material 
reinforced by silicon carbide on the outer surface. 


tal results were compared with predictions 


CONTROL SYSTEMS 


52741 (JEN—378) Resonance absorption trolled reactor. 
Caro, R. (Junta de Energia Nuclear, Madrid (Spain)). 1977. 89p. 
Dep. NTIS (US Sales Only), PC A05/MF A0O1. 

A new method of reactor control based on the isotopic 
moderator composition variation is studied, taking as a reference a 
D.0/H20 system. With this method spectacular increment in the 
burn-up degree and a sensible reduction of the conventional control 
system is obtained. An important part of this work has been the 
— analysis of the parameters affecting the neutron spectrum in 

jus reactor. 
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52742 Optimization of absorber distribution in reactor volume. 
Sallam, O.H.; Akimov, I.S.; Naguib, K.; Hamouda, I. (Atomic 
Energy Establishment, Cairo (Eg ypt). Reactor and Neutron Physics 
Dept.). Atomkernenergie; 31: No. 2, FF 12-126(1978). 

The problem of determining the absorber distribution in the 
reactor to shape a desired power distribution is considered. The 
problem is formulated in multigroup diffusion approximation for 
one-dimensional reactors. The iteration technique based on joint 
application of Pontryagin’s maximum principle and generalized per- 
turbation theory has been developed. The convergence of this 
technique has been demonstrated in the numerical examples of 
solving the problems with and without restrictions on absorber 
concentration in the reactor volume. This method has been used to 
prepare a code that makes it possible to achieve such an absorber 
distribution which ensures the criticality and either the desired 
power distribution (case without restrictions) or a most close distri- 
bution to the desired one (case with restrictions). 


52743 Water of WWER type reactors with boric acid 
control. Plotnikov, I.M.; Golubchikova, I.G. pp 107-112 of Zkusen- 
osti z provozu Novovoronezske jaderne elektrarny. Prague; Czecho- 
slovak Atomic Energy Commission (1976). (In Czech) 

Units I, II and III of the Novovoronezh nuclear power plant 
use boric acid control. The introduction of this control method 
permitted improving thermal energy distribution produced in the 
core thus creating a necessary reserve of the reactor thermal output. 
Operating experience and stimuli for further improvement are pre- 
sented. In view of the production of a considerable amount of 7Li in 
the primary coolant circuit, investigations appear to be desirable 
permitting in the future, the transition to the ammonium-lithium 
water regime. 


ENVIRONMENTAL ASPECTS 


52744 (PNCT—831-77-01, 1. PP 116-118) apeetated measure- 
ments at PNC Tokai Works. Takematsu, M.; Narita, O.; Kishimoto, 
Y. (Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan)). Apr 1977. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jan. - Jun. 1976. 


SITING 
REFER ALSO TO CITATION(S) 52438, 52439 


52745 Summary of studies on underground nuclear power plant 
siting. Bach, P.J. (Univ of Minn, Minneapolis). Underground Space; 2: 
No. 1, 47-51(Sep 1977). 

Several studies on underground nuclear power plant siting 
have been undertaken throughout the world. While some have been 
completed and their results released, others are still in progress. 
From the studies reported and from the simple fact that underground 
nuclear power plants are operating, it is evident that the technology 
is available to construct nuclear power plants underground. Eco- 
nomic feasibility, however, is dependent upon the individual situa- 
tion, i.e., the individual nuclear reactor, plant design, and location 
being considered. Studies completed so far indicate that conclusions 
regarding economic feasibility of undergrounding nuclear power 
plants vary widely. However, enough of the studies have reported in 
favor of underground nuclear power plants to indicate that under- 
ground siting is a possible alternative which can not be overlooked. 
21 refs. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 53679 


52746 (JAERI-M—7127) Rise of a cold plume. Results of a field 
experiment and comparison with estimation formulas. Kakuta, M. 
(Japan Atomic Ener; BY Research Inst., Tokyo). Jun 1977. 14p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A02/MF AOl. 

The rise of smoke from the stacks of two research reactors in 
normal operation was measured by photogrametric method. The 
temperature of effluent gas is less than 20°C higher than that of the 
ambient air (heat emission of the order 10‘ cal s~'), and the efflux 
velocity divided by the wind speed is between 0.5 and 2.8 in all 16 
smoke runs. The field data obtained within downwind distance of 
150m are compared with those by plume rise formulas presently 
available. Considering the shape of bending-over plume, the Briggs’ 
formula for ‘jet’ gives a reasonable explanation of the observed 
plume rise. 





NOVEMBER 30, 1978 


52747 Planning and validation of environmental surveillance pro- 
grams at operating nuclear power plants. Eichholz, G.G. Nucl. Saf; 
19: No. 4, 486-501(1978). 

The conduct of the operational phase of the environmental 
surveillance programs at nuclear power plants entails a wide variety 
of ecological studies and analyses of low-level radioactive samples. 
Unless a close rein is kept to ensure that samples are representative 
in nature and counting times and activities are commensurate with 
the accuracy sought, much of that work may be meaningless and 
may merely serve to meet regulatory reporting requirements. It is 
recommended that an “action-level” program be adopted whereby 
only the most significant samples are collected and analyzed during 
routine operations, with provisions to step up the frequency of 
sampling and extend sample locations whenever effluent releases 
exceed certain fractions of set limits. 


CHEMICAL AND THERMAL EFFLUENTS 


52748 Analysis of cooling effectiveness and transient long-term 
simulations of a cooling lake. Jirka, G.H.; Brocard, D.N.; Kathleen, 
A.H.; Watanabe, m.; Harleman, D.R.F. (MIT, Cambridge, Mass). 
MIT, Hydrodyn. Lab., Tech. Rep.; No. 232, vp(Dec 1977). 

The North Anna Power Station (4 nuclear units with a total 
capacity of 3784 MWe) is a nuclear power plant located in the State 
of Virginia about 41 miles northwest of Richmond. The condenser 
heat dissipation system is characterized by a complex geometric 
arrangement of a Waste Heat Treatment Facility (WHTF), consist- 
ing of a series of separate ponds with attached dead-end side arms, 
and the North Anna Lake. A comprehensive hydrothermal evalua- 
tion of the cooling system was carried out. An experimental and 
analytical study of the buoyancy-driven circulations in long dead- 
end side arms of cooling lakes is described. The study considered 
length and depth of the side arm, the thickness and temperature of 
the stratified layer at the entrance to the side arm and the surface 
cooling rate. A transient segmented cooling pond model was devel- 
oped which links the mathematical models applicable to the compo- 
nents of the WHTF and the main lake. 36 refs. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 52571, 52590, 52793, 52794, 
52803, 52804, 52805, 52828, 53093, 53101, 53102, 54004 


52749 (ANL—77-87) Summary, analysis, and comparison of data 
from experiments with the EBR-II Mark IIB oscillator rod. Larson, 
H.A.; Dean, E.M. (Argonne National Lab., IL (USA)). Apr 1978. 
Contract W-31-109-ENG-38. 51p. AT. 

The Mark IIB oscillator rod was used in EBR-II runs 48-55. 
Data were collected, digitized, and processed by on-line computer 
analysis, and Fourier analysis was used to obtain frequency-response 
functions. Feedback frequency-response functions are compared 
with those obtained by rod-drop experiments and are qualitatively 
identical. Experimental results are also compared with the EBR-II 
dynamic-simulation computer program, EROS. Through use of 
basic neutronic and heat-transfer principles, this program is shown to 
adequately represent the reactor feedback frequency-response func- 
tion. The experimental data from EBR-II runs 48-55 are presented in 
both tabular and graphic form. 


52750 (CONF-780401—, pp 63-66) Sensitivity studies of the 
NISUS facility. Azimi-Garakani, D. (Tehran Univ.). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

Calculations are made to investigate sensitivities of the central 
NISUS spectrum and reaction-rate ratios to uncertainties in the 
macroscopic configuration and nuclear data file used. In these calcu- 
lations the ANISN one-dimensional transport code is used with a 37 
group data set derived from the UKAEA Nuclear Data Library by 
the GALAXY processing code. The effects of the uncertainties are 
studied in detail and a comparison is made between the NISUS and 
MOL-SIGMA SIGMA standard neutron fields. The results show 
that the NISUS and SIGMA SIGMA central spectra are in agree- 
ment to within +-3% above about 70 keV. The agreement departs 
sharply in the lower tail of the spectrum due to differences in the 
boron carbide density and B-10 abundance which have a great effect 
in this region of the spectrum. The reaction-rate ratios of the 
threshold detectors in SIGMA SIGMA are less than 1.3% smaller 
than those in NISUS. It follows that U-238/U-235 fission ratio in 
SIGMA SIGMA is 1.3% less than that in NISUS, in good agree- 
ment with measurement which gives 0.0564 (+-2.5%) in SIGMA 
SIGMA and 0.0568 (+-2.7%) in NISUS. 
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52751 (CONF-780401—, » PP 67-77) Sensitivity analyses for the 
Advanced Fuels Program carbide benchmark critical assembly. 
McKnight, R.D. (Argonne National Lab., IL). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

The study described generates both nuclear data sensitivity 
coefficients and number density sensitivity coefficients for the princi- 
pal constituents of the Advanced Fuels Program carbide benc k 
critical assembly. This assembly has been designed to have a relative- 
ly simple, uniform composition with a simple geometry for purposes 
of testing carbide-fuel nuclear data and design analysis methods and 
is ideal as a nuclear data-testing benchmark assembly. Nuclear data 
sensitivity coefficients have been calculated as a function of nuclide, 
reaction type, and energy range. Number density sensitivity coeffi- 
cients have been calculated for the principal materials in the core. 
These results are combined with estimated mass uncertainties in the 
ZPR reactor materials to assess the impact that uncertainties in atom 
concentrations of the critical assembly have on calculated integral 
parameters. These material sensitivities have also been combined 
with the number density differences between a 1200 MWe reference 
carbide-fueled reactor design and the “as-built’’ Advanced Fuels 
Program carbide benchmark critical assembly. The impact of differ- 
ences between the power reactor design and the critical mockup 
have been assessed. 


52752 (CONF-780401—, pp 505-515) Purdue University fast 
breeder blanket facility. Ott, K.O.; Clikeman, F.M.; Fulford, P.J.; 
Borg, R.C.; Johnson, R.H.; Gailar, O.H. (Purdue Univ., Lafayette, 
IN). Jun 1978. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

In Advances in reactor physics. 

The Purdue University fast breeder blanket facility has re- 
cently been completed. Neutrons for this subcritical facility are 
provided by a large **Cf source; cylindrical geometry is used. 
Transformer regions surround the source and are designed to match 
the spectrum of neutrons leaking from these regions with the spec- 
trum of neutrons leaking from the core of a commercial fast breeder 
reactor. A radial blanket region surrounds the transformer regions; 
blanket loadings can be varied allowing a number of mock-ups of the 
radial blankets of proposed fast reactors. A variety of reaction rates 
and neutron energy spectra will be measured as a function of 
position in the blanket. These measurements will be compared with 
calculated spectra and reaction rates obtained using the same compu- 
tational methods and cross sections which are currently being used 
to analyze proposed fast reactors. Measurements of gamma-ray 
heating rates in the blanket will be compared with transport calcula- 
tions. Experiments using the Purdue facility will serve as integral 
tests of fast reactor blanket design techniques. 


52753 (DP-MS—78-44) Reactivity and parameter measurements 
in a coaxial uranium fuel—D.O moderated critical lattice. Pellarin, 
D.J.; Ahlfeld, C.E.; Baumann, N.P. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). 1978. Contract EY- 
76-C-09-0001. 26p. (CONF-780546—3). Dep. NTIS, PC A03/MF 
AOl. 

From Seminar on nuclear data problems for thermal reactor 
applications; Upton, NY, USA (22 May 1978). 

Reactivity and reaction rate parameters were measured for a 
7-inch triangular pitch lattice of coaxial uranium fuel in a critical, 
D.O-moderated reactor. The results were compared with RAHABR 
computations using ENDF/B-IV cross sections and with an earlier 
subcritical exponential measurement of the same lattice. Measured 
and calculated reactivity are in good agreement, however, the 
calculated ratio of epicadmium *°*U captures to subcadmium 7°*U 
captures (rho”*ss) was 10% lower than measured. Indirect verifica- 
tion of the rho”* measurement was obtained by measurement of a 
new conversion ratio parameter (C*) defined as the ratio of 7*U 
captures to total fissions. Agreement between measured and calculat- 
ed inner-to-outer fuel activation ratios suggests that the discrepancy 
is caused by underprediction of epicadmium captures in ***U or by 
erroneously high measured values of rho”* and C*. However, any 
adjustment of ***U captures to match the measured rho”® will cause 
the calculated sunetivly to be underpredicted. An unresolved con- 
cern is that the experimental results do not satisfy an internal 
consistency criterion based on the two group neutron balance equa- 
tion even though all known systematic errors have been accounted 
for and well known experimental techniques are used. Reaction rate 
parameters from the critical experiment agree with the exponential 
measurements indicating that the neutron spectra in the measurement 
regions were closely identical. The measured buckling in the critical 
facility is 0.52 m~? lower than in the exponential. Other studies have 
shown systematic differences in reactivity between D.O critical and 
exponential measurements. 


52754 (HEDL-SA—1382-FP) Thermally induced stresses and 
fractures in boron carbide pellets. Seliedben, G.W. (Hanford Engi- 
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ee ge Lab., Richland, Wash. (USA)). 1978. Contract 
EY.76C-14.2170 23p. (CONF- 780545—5). Dep. NTIS (US Sales 
Only), shay Awd AOl. 

Meeting of the American Ceramic Society; Detroit, 
MI, USAC (6 May 1978). 

Neutron absorber materials are used for the control of power 
levels in fast breeder reactors. In these applications, boron carbide 
has emerged as the best overall absorber material. Absorber pins in 
the Fast Test Reactor (FTR) consist of stacks of hot-pressed boron 
carbide pellets encapsulated in stainless steel tubes. The tubes are 
arranged in a triangular array inside a hexagonal duct. Experience 
has dictated the use of stoichiometric boron carbide with a nominal 
density of 92% of theoretical. Due to the internal heating which 
results from neutron captures in the pellets, radial temperature 

ts and their accompanying thermal stress fields are estab- 

ished in the pellets. In evaluating the acceptability of advanced 
— utilizing boron carbide, thermal stress levels in pellets under 
irradiation have been predicted. Laboratory experimentation and 
fracture mechanics analysis have been used to characterize the type 
of fracture behavior to be anticipated. 


52755 (HEDL-SA—1490) FFTF and the ASME Code. Tobin, 
J.C. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 1978. Contract WY-76-C-14-2170. 37p. (CONF-780240—1). 
Dep. NTIS, PC A03/MF AOl1. 

From Meeting of Washington state boiler inspectors; Seattle, 
WA, USA (27 Feb 1978). 

Photographs are presented of the FFTF reactor facility, 
components, and some materials. 


52756 (HEDL-TME—77-34(Vol.1), EGG.42-EGG.48) 
CFRMF flux determination. Millsap, B. A.; Harker, Y.D. (EG 
and G Idaho, Inc., Idaho Falls). May 1978. 

In Interlaboratory Reaction Rate program. 11th Progress 
report, November 1975—October 1976. 

A new transport calculation of CFRMF was completed with 
ENFD/B IV data, and the calculated central neutron spectrum is 
reported. Data testing results using this spectrum, ENDF/B IV 
dosimetry data, and ILRR measured reaction rates are also reported. 
1 figure, 2 tables. 


52757 (HEDL-TME—77-34(Vol.1), pp EGG.68-EGG.76) 
CFRMF neutron flux gradient measurements. Rogers, J.W. (EG and 
G Idaho, Inc., Idaho Falls). May 1978. 

In Interlaboratory Reaction Rate program. 11th Progress 
report, November 1975—October 1976. 

Previously determined CFRMF neutron flux gradient mea- 
surements and neutron spectral information have been given previ- 
ously. Additional flux ient measurements were conducted with a 
bare NBS double fission chamber (7°U and 7°*U) and with the 
chamber covered with cadmium. These results support earlier mea- 
surements in that they indicate that there is no presence of thermal 
neutrons in CFRMF where the ILRR tests are conducted. There are 
some differences between measurements near the ends of the 
CFRMF fast zone filter unit, which are attributable to spectral 
changes and-or perturbation effects. 7 figures. 


52758 (HEDL-TME—77-34(Vol.2), pp NBS.13-NBS.42) _ 
intermediate-energy standard neutron field (ISNF). Eisenhauer, C. 
(National Bureau of Standards, \ Washington, DC); Grundl, J.; Gil- 
liam, D.; Fabry, A. May 1978. 
In Interlaboratory Reaction Rate program. 11th progress 
report, November 1975—October 1976. 
The ISNF arrangement consists in a spherical cavity in the 

a thermal column of the NBS reactor, a thin shell of °B 

lightly supported at the cavity center, and fission source disks of 

Ry placed symmetrically around the periphery of the cavity. The 
onan flux at the center of the a | is about 7 x 10° n/(cm?s). 
The neutron spectrum at the center of the ISNF facility has been 
calculated by the method of discrete ordinates, using cross sections 
based on ENDF/B-III data. The ISNF spectrum can be regarded as 
being produced by a **U fission spectrum incremented by a compo- 
nent of neutrons returned from the surrounding graphite and attenu- 
ated at low energies by ‘°B. The ***U fission neutron component 
dominates the spectrum ‘ioe a few MeV. It has a median ener val 
1.6 MeV, and 90% of the flux lies between 0.2 and 5.1 MeV. 
the component of neutrons returned from the graphite is added, the 
median energy to 0.2 MeV, and 90% of the neutrons lie 
between 6 eV and 3.0 MeV. This configuration, designated ISNF/ 
CV, has a near-1/E spectrum below 10 keV. The ISNF configura- 
tion is achieved by the addition of the '°B shell, which raises the 
median energy to 0.6 MeV, with 90% of the neutron flux between 8 
keV and 3.5 MeV. The sensitivity of the calculated spectrum to 
variations in important parameters of the system was investigated. A 
variation of 4% in the '°B thickness or 3% in the graphite density 
produces about a 1% effect in the total flux. Likewise, removal of all 
the aluminum used in fabrication of the *°B shell produces a change 
of 1% in the total flux. Sensitivity to cross sections, angular distribu- 
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tions of scatter, and energy group structure was also explored. 5 
figures, 12 tables. 


52759 ~ pmpngsy 2), pp oo te -NBS. mee Sat 
sions in the NBS mass scales for 
uranium. Gilliam, D.M. (National Bureau of Suadioie Wuabone, 
DC). May 1978. 

In Interlaboratory Reaction 7 program. 1ith progress 
report, November 1975—October 197 

Although NBS is not quite aoe to report a full reassessment 
of the mass assay of its set of Reference Fissionable Deposits, an 
interim updating of the depleted and normal uranium reference 
deposit masses is given at this time. The masses of reference deposits 
28N-2-2 and 28S-2-2 were adjusted (well) within the previously 
quoted uncertainties) to resolve a disc: y in these redundant 
238U mass scales. The change in 28N-2-2 is 0.4%, while the change 
in 28S-2-2 is 1.2% in the opposite direction. The resulting changes in 
the spectral indices for BIG-10, Sigma Sigma, and Cf-252 chi all turn 
out to be less than 0.6% because these results were based primarily 
on 28N-2-2. The **U/**U index for CFRMF is changed 
by about 1% due to heavier reliance on the 28S-2-2 data. 2 tables. 


52760 (HEDL-TME—77-60) Analysis of mixed oxide fuel irra- 
diated in EBR-II: measured vs. burnup. Scott, L.D.; Dutt, 
D.S.; Wilson, D.R. (Hanford Engineering ree ra Lab., Rich- 
land, Wash. (USA)). May 1978. Contract EY: 6-C-14-2170. 19p. 
Dep. NTIS, PC A02/MF A01. 

The calculation of burnup in mixed-oxide fuel pins irradiated 
in EBR-II is shown to agree with burnup measured by postirradia- 
tion radiochemical analysis. The mean percent deviation is 0.12% 
with a variance of 2.49%. This gives a high level of confidence that 
HIST, which uses 91% of the nominal EBR-II power, provides an 
accurate estimate of burnup. 


52761 (HEDL-TME—77-100) Experience in the analysis of nu- 
clear-grade boron carbide. Stromatt, R.W.; Delvin, W.L. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). Apr 1978. 
Contract EY-76-C-14-2170. 197p. Dep. NTIS (US Sales Only), PC 
A09/MF AOl1. 

A review of the analytical chemistry methods used at the 
Hanford Engineering Development Laboratory (HEDL) for the 
analysis of boron carbide and a summary of results obtained from the 
analysis of the boron carbide during fabrication of control rods for 
the Fast Flux Test Facility (FFTF) are presented. A brief review of 
the qualification and control program that governed the analytical 
chemistry laboratories during production of pellets for use with 
FFTF cores I and II is included. Detailed HEDL analytical chemis- 
try methods are given in the Appendix. 


52762 (HEDL-TME—78-10) FFTF vibration open test assembly 
model calibration program. White, R.G.; Sim- 
(Hanf g Development Lab., Richland, 

Wash. (USA)). Jun 1978. 70p. AT. 

Natural frequencies, mode shapes, and oom values were 
experimentally determined for an engineering the Fast yes 
Test Facility (FFTF) vibration open test assembly (VOTA), and 
optimum accelerometer locations were determined for the VOTA 
plant unit. Testing was conducted at ambient temperature in air and 
quiescent water. The VOTA was installed in a closed-loop in-reactor 
assembly (CLIRA) spoolpiece and a prototypic inlet nozzle recepta- 
ble and liner. During the application of random excitation, dynamic 
response data were acquired for each of a variety of constraints 
applied to the VOTA top load pad and above-core load pad. 


52763 (HEDL-TME—78-28) Opertional experience with a 
modified liquid metal oxygen meter. Chulos, L.E.; Rake, R.R. (Han- 
ford Engineerin hae Lab., Richland, Wash. (USA)). May 
1978. Contract EY-76-C-14-2170. 19p. AT. 

A commercially available air reference electrode liquid metal 
oxygen activity meter was modified for use in a flowing sodium 
system. The unmodified air reference electrode meter requires a 
layer of vapor-deposited platinum on the ceramic electrolyte to 
complete electrical contact. Failure of this meter would release 
platinum to the loop sodium, which would interfere with analysis of 
mass transfer deposits. The modified meter eliminates the platinum 
and exhibits better conductivity for faster response to changes in 
oxygen concentration. It is also more rugged, which contributes to 
longer meter life. 


52764 (HEDL-TME—78-42) Core engineering technical pro- 
gress report, January, February, March 1978. Peterson, R.E. (Han- 
ford Engineering Development Lab., Richland, Wash. (USA)). Jun 
a Contract EY-76-C-14-2170. 116p. Dep. NTIS, PC A06/MF 

Progress in FFTF core development is summarized for the 
following study areas: reactor kinetics, radiation and shield analysis, 
and core design. (DG) 
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52765 (JAERI-M—7246) Operation report on the low tempera- 
ture fissiochemical loop (LTFL), 7. Operations during the period of 
April 1976 to March 1977. Kobayashi, T.; Sato, S.; Ikezoe, Y.; 
Shimizu, S.; Nakajima, H. (Japan Atomic Energy Research Inst., 
Tokyo). Aug 1977. 14p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 

From December 1976 to March 1977, LTFL was operated 
four times, irradiating 19 capsules which contained a total of 57 
samples. Of these, 45 samples were of carbon dioxide added with 
propane, including 33 with fission fragment sources, or U-Pd foil 
pieces. Other 12 were of ethylene for dosimetry. Operations were 
without trouble. A capsule was irradiated 12 hours, which was the 
longest irradiation time with the loop. Maintenance works during 
the one year period ending March 1977, included modification of the 
cooling water piping for descaling and calibration check of the 
instrumentation system. Analysis of the irradiation carbon dioxide 
samples revealed that water and other oxygen containing products 
were formed besides carbon monoxide. E.g., by addition of 1% 


propane and irradiation to 10 - 15 Mrad, GCo)= 5.4, G(H20)=3.5, 
G(i-PrOH)=0.2, and G(Acetone)=0.1. For future dismounting of 
the LTFL, which has been in service since 1965, an estimation was 
made of weight distribution of the nuclides constituting the in-pile 
portion of the loop. The estimation is important in connection with 
radiation protection at the time of the dismounting. 


52766 (LTR—115-28) LOFCON-LOFT condenser program. 
Lemmon, E.C.; MacKay, D.B. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 26 May 1978. Contract EY-76-C-07-1570. 99p. 
Dep. NTIS, PC A05/MF AO0O1. 

LOFCON is a program developed for the LOFT air condens- 
er system contained in the secondary coolant system. Although the 
basic theory described herein is general, the program given is not—it 
is specifically for the LOFT configuration. LOFCON is presented in 
subroutine form so that it may be easily incorporated into a larger 
pro — describing the complete secondary side. Specifically 

OFCON was written to be incorporated into the detailed CSMP 
model of the LOFT secondary coolant system simulation. 


52767 (LTR—115-34(App.C)) Rationale for secondary coolant 
system: pressures, temperatures, and heat removal capacity. Steven- 
son, D.H. (Idaho National Engineering Lab., Idaho Falls (USA)). 9 
May 1978. Contract EY-76-C-07-1570. 4p. Dep. NTIS, PC A02/MF 
AOl. 

The document discusses the rationale used in selecting the 
following Secondary Coolant System design parameters: (1) pres- 
sure, (2) temperature, (3) heat removal, and (4) system flow rates. 


52768 (LTR—115-35(App.A)) Evaluation of alternate LOFT 
secondary heat removal systems. Stevenson, D.H. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 9 May 1978. Contract EY-76- 
C-07-1570. 15p. Dep. NTIS, PC A02/MF A0O1. 
The first system proposed for test in the LOFT facility is a 
—— water reactor system, designed to operate continuously 
or up to 1600 effective full power hours at 50 MWt. Because of the 
experimental nature of the plant and its relatively short life, utiliza- 
tion of the reactor heat fo or power generation is not practical. 
Consequently, it is necessary to provide a secondary heat removal 
system capable of continuously removing up to 170 x 10° Btu/hr (50 
MW+t) from the primary coolant system and dissipating this heat to 
the atmosphere. In the LOFT Conceptual Design, IDO-16833 (Revi- 
sion I), a heat removal system was proposed in which liquid 
“Dowtherm A” is circulated in a closed secondary loop between the 
primary heat exchanger and shell-and-tube secondary heat exchang- 
ers; in the latter the heat is in turn transferred to a tertiary system in 
which treated water is circulated between the secondary heat ex- 
changers and an induced draft cooling tower. In response to a KE 
recommendation that certain alternate heat removal systems might 
result in cost savings or improved operation, the Idaho Operations 
Office, USAEC, authorized an engineering and economic study 
comparing the Dowtherm system described above with a secondary 
system in which steam is generated from demineralized water in the 
shell side of the primary heat exchanger, the steam condensed and 
the condensate recirculated back to the primary heat exchanger in a 
closed loop. This steam generation concept was to be evaluated both 
using a water-cooled condenser (the water circulating to a cooling 
tower as proposed in the Dowtherm system), and using an air-cooled 
condenser, eliminating the tertiary system. The results of this study 
are presented 


52769 (LTR—1119-37) LOFT reactor vessel head instrument 
penetration, flange thermal analysis. Howell, S.K. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 5 May 1978. Contract EY-76- 
C-07-1570. 43p. (RE-A—78-028). Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

A redesign of the LOFT instrument penetration necessitated a 
reanalysis of the thermal conditions existing in the nozzle and flange 
during a Loss of Coolant Experiment (LOCE). The maximum tem- 
perature gradient existing in the instrument flange will be used to 
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determine the thermal stresses and maximum number of allowable 
cycles for the instrument flange. Based upon the specification and 
thermal conditions predicted by RELAP4/MODS, the maximum 
temperature gradient through the flange will not exceed 216°F. The 
thermal conditions predicted by RELAP4/MOD2 for the nozzle 
head penetration assembly were less severe than those used in the 
original thermal-stress analysis, so only the flange was analyzed here. 
If the thermal stresses are marginal with the 216°F AT, a more 
detailed analysis should be done as the heat slab model used in 
RELAP is only one dimensional. Conservative hand calculations 
were performed for a heatup rate of 100°F per hour and it was 
determined that the worst temperature gradient through the flange 
will be less than 81°F. 


52770 (NUREG/CR—0246) LOFT measurement requirements 
document. Burtt, J.D. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jul 1978. Contract EY-76-C-07-1570. 83p. (TREE—1197). 
Dep. NTIS, PC A05/MF AO1. 

The LOFT Measurement Requirements Document (MRD) 
establishes measurement criteria for the experimental measurements 
desired in the Loss-of-Fluid Test (LOFT) facility. The MRD s 
fies (a) the measurements necessary to attain the objectives of the 
LOFT Integral Test Program and (b) the range, accuracy, response, 
and priority requirements for the experimental measurements to 
insure that all LOFT experiment transients can be followed by the 
instrumentation. 


52771 (ORNL/TM—6447) Oak Ridge Research Reactor quar- 
terly report, January, February, and March of 1978. Hurt, S.S. III; 
Lance, E.D. (Oak Ridge National Lab., Tenn. (USA)). Jul 1978. 
Contract W-7405-ENG-26. 55p. Dep. NTIS, PC A04/MF AOI. 
The ORR operated at an average power level of 28.7 MW for 
73.4 percent of the time during January, February, and March of 
1978. Eight new fuel elements were placed in service. The reactor 
was shut down on sixteen occasions, one of which was unscheduled. 
Reactor downtime needed for refueling, maintenance and checks 
was quite low, with the reactor remaining available for operation 
88.9 percent of the time. Maintenance activities, both mechanical and 
instrument were essentially routine in nature. Special tests or mea- 
surements completed during the quarter included: (1) reactivity 
measurement of the Metals and Ceramics Division's ASB and 
experiment in CP-C7; (2) flux mapping for core No. 143-B; and (3 
calibration of all six shim rods on February 12, 1978 (Appendix A), 
and calibration of shim rods Nos. 2 through 6 on February 16, 1978. 


52772 (ORO—5295-1) Benefit-cost analysis for dynamic testing 
in the Fast Flux Test Facility. Huynh, Q.A.; Kerlin, T.W. (Tennessee 
Univ., Knoxville (USA). Dept. of Nuclear Engineering). Jun 1978. 
Contract EN-77-S-05-5295. 341p. Dep. NTIS, PC A15/MF AOl. 

Thesis. 

Dynamic tests for the Fast Flux Test Facility (F.F.T.F.) were 
studied to determine their potential benefits and their costs. This 
required the development of a mathematical model for the plant. 
Models were developed with several different treatments of the heat 
transfer and the reactivity feedback effects to determine the model 
complexity required to represent the system adequately. The model 
was used to assess the benefits of dynamic testing. Specifically, 
sensitivity studies were performed to evaluate the identifiability of 
important performance-related plant parameters (such as reactivity 
feedback coefficients and heat transfer coefficients). Also, a test was 
designed that uses only existing in-plant hardware and instrumenta- 
tion. It was concluded that the potential benefits of dynamic testing 
in the F.F.T.F. are high and the costs are low. 


52773 (QLR-L—1-5) Quick-look report on LOFT nonnuclear 
Experiment L1-5, Prassinos, P.G. (Idaho National Engineering Lab., 
Idaho Falls ape 4 May 1978. Contract EY-76-C-07-1570. 54p. 
Dep. NTIS, MF A0O1 

Portions of document are illegible. 

The report presents a preliminary evaluation and summary of 
the results of LOFT nonnuclear Loss-of-Coolant Experiment 
(LOCE) L1-5, which was conducted on April 25, 1978. LOCE L1-5 
simulated a completed double-ended offset shear of a large pressur- 
ized water reactor inlet pipe. For this experiment the nuclear core 
was installed and held in a shutdown condition. Initial conditions 
and plant configuration for LOCE L1-5 were as close as possible to 
those for a nuclear LOCE. The emergency core cooling system was 
initiated by timer settings, and the plant protection system was fully 
operational. 


52774 (TREE—1116, pp 71-75) Filtered reactor beams for fast 
neutron capture y-ray experiments, Greenwood, R.C.; Chrein, R.E. 
(Brookhaven National Lab., Upton, NY). Apr 1977. 

In Nuclear Technolo y Division annual progress report for 
period ending September 30, 11076. bss 

A flexible filtered neutron beam facility has been installed at 
the High Flux Beam Reactor at Brookhaven. In this facility, filters, 
of which the primary components are iron and scandium, are used to 
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vide external beams of 2- and 24-keV neutrons, respectively, with 
y-ray and thermal-neutron contaminations. The installation of 
these filters in a rotary collimator arrangement external to the 
biological shielding of the reactor allows for rapid interchange 
between filters and also for changes in the individual filter configura- 
tions with the reactor operating at full power. The collimator also 
includes a bismuth single crystal filter for producing a thermal 
neutron beam. Measurements with hydrogen-filled proton recoil 
detectors have been used to optimize the filter — and to 
deduce the neutron energy distributions in the fil 


52775 (UTNL-R—0039) Applications of a lead pile coupled with 
fast reactor core of Yayoi as an intermediate energy neutron standard 
field. Kosako, T.; Nakazawa, M.; Sekiguchi, A.; Wakabayashi, H. 
(Tokyo Univ. Cee. Nuclear Engineering Research Lab.). Oct 
1976. 60p. Dep. S (US Sales Only), PC A04/MF AOI. 

Intermediate neutron column of YAYOI reactor is here eval- 
uated as an intermediate energy neutron standard field which pro- 
vides a base of the measurements of various reaction rates in that 
energy region, including detector calibration and Doppler coeffi- 
cient determination. experiments were performed using 
YAYOI's core as a fast neutron source by coupling with the large 
lead pile, which is a 160 ton’s octagon of 2.5 m high and with a 
thickness of about 2.5 m face to face distance. Spatial variation of the 
neutron flux in the lead pile was estimated by gold activation foils, 
and the neutron spectrum by sandwich foils, a helium-3 proportional 
counter and a proton recoil counter. The calculated results were 
obtained eg KO and two- dimensional discrete ordinate code, 
ANISN and OTRAN II. Through comparison of experiment 
with calculation, it became clear that the neutron field at the central 
block has simple energy spectrum and stable spatial distribution of 
the neutron flux, the absolute of which was 5.0 x 10‘ (n/cm?/sec/ 
Watt) at the representative energy of 1 KeV. The energy spectrum 
of the position and the spatial dependent neutron flux in the lead pile 
are both represented by the semiempirical formula, which must be 
useful both for evaluation of experimental data and for future appli- 
cations. 


52776 Dashpot development test for FFTF cold leg check valve. 
Sharma, D.K.; Henschel, R.; Krawchuk, M. (Foster Wheeler 
Energy Corp, John Blizard Res Cent, Livingston, NJ). Int. J. 
Pressure Vessels Piping; 6: No. 1, 23-29(Jan 1978). 

This paper presents work that was iormed to develop the 
dashpot for the Fast Flux Test Facility Cold Leg Check Valve. The 
portion covered herein involved the water testing of two basic 
dashpot designs and their modifications. The program consisted of 
subjecting each dashpot to a series of tests in water to investigate its 
filling, recocking and damping behavior. The test results discussed 
herein showed the nonannular design to be superior and to meet 
performance requirements in virtually all cases. 6 refs. 


52777 Problems and improvements - emergency power plants at 
CIRUS. Rustagi, S.C.; Sastry, M.S.N.; Verma, R.M.P. (Bhabha 
Atomic Research Centre, Bombay (India). Reactor Operations 
Div.). pp 177-180 of Symposium on operating experience of nuclear 
orn and power plants. Bombay; Dapastinat of Atomic Energy 

From Symposium on — eure of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

Problems connected with the emergency power plants at 
CIRUS, India, where the fuel in the reactor is cooled by gravity 
from the emergency storage reservoir during loss of electrical 
power, are described. The improvements made in the emergency 
power plants at CIRUS which have to cater to : (1) ventilation of 
active areas, (2) power supply for essential lighting and reactor 
controls, (3) process air supply for instrumentation and cooling, (4) 
essential mechanical handling equipment for bringing to a safer state, 
radioactive material that is being handled at the time and (5) effluent 
disposal from sumps, are explained. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS ° 


52778 (UNI—1001) Production reactor : 
100-F site and facilities description. Nemec, J.F. (United Nuclear 
Industries, Inc., Richland, Wash. (USA)). 13 Mar 1978. Contract 
EY-76-C-06-1857. 136p. Dep. NTIS, MF/A01. 

Portions of document are illegible. 

A brief description is presented of the 100-F Area site as well 
as the contaminated and potentially contaminated facilities which 
remain in the area. The facilities described contain varying amounts 
of radioactive materials ranging from the extreme case of the 105-F 
reactor itself to the rather minor contamination found in the 1904-F 
outfall structure. The descriptions are intended to provide personnel 
who are both directly and indirectly interested in the project, with 
sufficient background information regarding the past usage, con- 


ERA VOL. 3, NO. 22 


struction and current status of the facilities to permit them to 
properly evaluate the scope and complexity of the problems which 
may be encountered. 


52779 (UNI—1095) Primary shield displacement and bowing. 
Scott, K.V. (United Nuclear Industries, Inc., Richland, Wash. 
(USA)). 5 Jun 1978. Contract EY-76-C-06-1857. 18p. Dep. NTIS, PC 
A02/MF AOl. 

The reactor primary shield is constructed of high density 
concrete and surrounds the reactor core. The inlet, outlet and side 
primary shields were constructed in-place using 2.54 cm (1 in) thick 
steel plates as the forms. The plates remained as an integral De of 
the shields. The elongation of the pressure tubes due to thermal 
expansion and pressurization is not moving through the inlet nozzle 
hardware as designed but is accommodated by outward displace- 
ment and bowing of the inlet and outlet shields. Excessive distortion 
of the shields may result in gas seal failures, intolerable helium gas 
leaks, increased argon-41 emissions, and shield cooling tube failures. 
The shield surveillance and testing results are presented. 


52780 (UNI-NUSAR—) Installation of keyway extenders, front 
face process tubes: design P-3428, Eirich, A.J. (United Nucle- 
ar Industries, Inc., Richland, Wash. (USA)). 15 Jun 1976. Contract 
EY-76-C-06-1857. 10p. Dep. NTIS, PC A02/MF AO1. 


PROPULSION REACTORS 
REFER ALSO TO CITATION(S) 52620 


52781 (N—78-13890) High-temperature, high-power-density 

energy conversion for space. Morris, J.F. (National Aero- 
nautics and S Administration, Cleveland, Ohio (USA). Lewis 
Research Center). 23 Nov 1977. 17p. (NASA-TM—73844; E—9431). 
NTIS PC A02/MF AOl. 

Theoretic converter outputs and efficiencies indicate the need 
to consider thermionic energy conversion (TEC) with greater power 
densities and higher temperatures within reasonable limits for space 
missions. Converter-output power density, voltage, and efficiency as 
functions of current density were determined for 1400-to-2000 K 
emitters with 725-to-1000 K collectors. The results encourage utili- 
zation of TEC with hotter-than-1650 K emitters and greater-than- 
6W sq cm outputs to attain better efficiencies, greater voltages, and 
higher waste-heat-rejection temperatures for multihundred-kilowatt 
space-power applications. For example, 1800 K, 30 A sq cm TEC 
operation for NEP compared with the 1650 K, 5 A/sq cm case 
should allow much lower radiation weights, substantially fewer and/ 
or smaller emitter heat pipes, significantly reduced reactor and 
shield-related weights, many fewer converters and associated cur- 
rent-collecting bus bars, less power conditioning, and lower trans- 
mission losses. Integration of these effects should yield considerably 
reduced NEP specific weights. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 52612, 53679 


52782 (AI-DOE— 13234) Reactor safety quarterly technical pro- 
gress report, January—March 1978. (Atomics International Div., 
Canoga Park, CA (USA)). 31 May 1978. Contract EY-76-C-03-0824- 
028. 19p. Dep. NTIS, PC A02/MF AO1. 

Progress is summarized in LMFBR safety studies related to 
accident debris behavior. Included are sections on aerosol leakage, 
large scale molten fuel tests, and coordination of LMFBR risk 
analysis and safety studies. (DG) 


52783 (ANL—77-94) Test E3 on high-energy transient meltdown 
of irradiated UO, in a TREAT Mark-II loop. Deitrich, L.W.; Dicker- 
man, C.E.; Willis, F.L. (Argonne National Lab., IL (USA)). Dec 
1977. Contract W-31-109-ENG-38. 53p. Dep. NTIS, PC A04/MF 
AOl. 

Three "gassy” irradiated UO: pins were run past failure in a 
35-ms natural T transient in TREAT loop Test E3 to guide in 
choosing between two modeling assumptions regarding energy con- 
version from sodium vaporization in an irradiated-oxide-fuel/coolant 
interaction (FCI): (1) The trapped fission gas enhances fuel fragmen- 
tation upon failure, accelerates fuel-coolant mixing, and thus pro- 
motes an energetic FCI, or, conversely, (2) the trapped fission gas 
blankets the fuel and reduces the rate of heat transfer to sodium, 
preventing an energetic FCI. The sample pins were run in the 
Materials Testing Reactor (MTR) to burnup levels of 4.8, 4.8, and 
6.3 at. percent. retention of 77 percent was estimated, based on 
sibling-pin data. Each pin consisted of a short fuel stack about 145 
mm (5.7 in.) long, clad with a 4.42-mm (0.174-in.)-OD, annealed 
Type 304 stainless steel jacket, 0.23 mm (0.009 in.) thick. Failure 
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occurred before coolant boiling at a fuel energy input in the highest 
energy location of the hottest pin of 857 kJ/kg within 5 ms of 
inception of melting. Failure was marked by sharp pressure pulses 
and sodium ejection. The maximum growth rate of void volume was 
about 9.5 x 10~* m*/s the largest recorded in a TREAT loop test. 
The initial pressure pulses recorded at inlet and outlet were 5.9 and 
3.3 MPa, respectively. Although the work was the highest for all the 
TREAT loop tests, it was only about 4 kJ/kg, of which about half 
could be accounted for by expansion of fission gas. There was no 
evidence for an energetic FCI of the type that could be calculated 
on the basis of rapid fuel-coolant mixing and heat transfer. 


52784 (ANL—78-49) Light-Water-Reactor Safety Research Pro- 
gram. Quarterly p report, January—March 1978. (Argonne 
National Lab., IL (USA)). May 1978. Contract W-31-109-ENG-38. 
70p. (NUREG/CR—0201). Dep. NTIS, PC A04/MF AO1. 

This progress report summarizes the Argonne National Labo- 
ratory work performed during January, February, and March 1978 
on water-reactor-safety problems. The following research and devel- 
— areas are covered: (1) Loss-of-coolant Accident Research: 

eat Transfer and Fluid Dynamics; (2) Transient Fuel Response and 
Fission-product Release Program; (3) Mechanical Properties of Zir- 
caloy Containing Oxygen; and (4) Steam-explosion Studies. 


52785 (CONF-780622—25) Modeling fission product release 
from ruptured LWR fuel rods. Lorenz, R.A.; Collins, J.L.; Malinaus- 
kas, A.P. (Oak Ridge National Lab., Tenn. (USA)). 1978. Contract 
W-7405-ENG-26. 7p. Dep. NTIS, PC A02/MF AOl1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
). 


1978 
The principal objectives of the fission product release pro- 
are to determine the quantity of radiologically significant 

ion products released from defected LWR fuel rods under acci- 
dent conditions, identify their chemical and physical forms, and 
interpret the results for use as input to computer models of postulat- 
ed transportation and loss-of-coolant accidents. Experimental work 
with flowing steam in the temperature range 500 to 1200°C and with 
dry air at 500°C and 700°C has been completed. One series of tests, 
the Implant Test Series, employed simulated fission products which 
were coated on unirradiated UO2 fuel pellets; a second series, the 

Low Burnup Fuel Test Series, used fuel capsules irradiated to 1000 

MWd/MT at high heat rating (560 to 660 W/cm), and a third series 

of experiments, the High Burnup Test Series, used fuel irradiated to 

30,000 MWd/MT in the H.B. Robinson reactor at low heat rating 

(175 to 320 W/cm). Sufficient analytical results have been obtained 

to permit the formulation of a preliminary empirical model for 

cesium release in steam. The model assumes that cesium release is 
the sum of two components: burst release (that carried out with 
escaping plenum gas when the rod ruptures) and diffusion release 

(that diffusing from the gap space after the plenum gas has vented). 


52786 (CONF-780622—31) Containment accident analysis using 

oT a ne compared with experimental data. Metcalfe, 
roves, D.W.; Wells, R.A. (Idaho National Engineering 

Lab, ids oO Falls (USA)). 1978. Contract EY-76-C-07-1570. 16p. 

Dep. NTIS, PC A02/MF A0O1. 

978) From ANS annual meeting; San Diego, CA, USA (18 Jun 

1978). 

CONTEMPT4/MOD2 is a new computer program devel- 
oped to predict the long-term thermal hydraulic behavior of light- 
water reactor and experimental containment systems during postulat- 
ed loss-of-coolant accident (LOCA) conditions. Improvements over 
previous containment codes include multicompartment capability 
and ice condenser analytical models. A program description and 
comparisons cf calculated results with experimental data are present- 
ed. 


52787 (CONF-780622—36) Thermodynamic prediction of the 
temperature for film boiling destabilization and its relation to vapor 
explosion phenomena. Gunnerson, F.S.; Cronenberg, A.W. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 1978. Contract EY- 
76-C-07-1570. 15p. Dep. NTIS, PC A02/MF AO1. 

$) From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

A point of controversy in nuclear reactor safety is the inter- 
pretation of res=its of simulant fluid experiments (Freon/water; 
Freon/oil) where a rapid increase in pressurization (vapor explosion) 
is observed in a range of contact interface temperatures somewhat 
below the critical point of the working fluid. It is shown that such 
experimental results producing an explosion which have been inter- 
preted in terms of the kinetic theory of nucleation can likewise be 
viewed in terms of vapor film destabilization. 


52788 (CONF-780637—1) Zircaloy cladding deformation in a 

steam environment with transient heating. Chapman, R.H.; Crowley, 

J.L.; Longest, A.W.; Hofmann, G. (Oak Ridge National Lab., Tenn. 

a A 1978. Contract W-7405-ENG-26. 14p. Dep. NTIS, PC A02/ 
AOl. 
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From 4. symposium on zirconium in the nuclear industry; 
Stratford-on-Avon, UK (27 Jun 1978). 

The results of zircaloy cladding deformation tests in which 
the test parameters simulated LWR fuel rods and LOCA conditions 
are presented. 


52789 (EPRI-NP—765) GO _ methodology—overview. Final 
report. Williams, R.L.; Gately, W.V. (Kaman Sciences Corp., Colo- 
rado Springs, CO (USA)). May 1978. 89p. Dep. NTIS, PC A0S/MF 
A0l. 


GO methodology is a computerized system reliability analysis 
technique. The methodology consists of two parts, system reliability 
evaluation and system fault sequence identification. The method 
employs a straightforward inductive logic for constructing system 
models; all possible system response modes, both successes and 
failures, are then determined. A brief overview of the GO method- 
ology is introduced. Simple examples are used to demonstrate the 
GO method concept; a list of engineering applications is also pro- 
vided to show the versatility and utility of the methodology. De- 
tailed technical and application aspects of the GO reliability and the 
fault finder procedures are discussed in two companion reports. 


52790 ee cone ne )) Tornado missile risk analysis. Ap- 
pendixes: anaytical models and data bases. Final report. Twisdale, 
L.A.; Dunn, W.L.; Lew, S.T.; Davis, T.L.; Hsu, J.C.; Lee, S.T. 
(Carolina Power and Light Co., Raleigh, N.C. (USA)). May 1978. 
264p. Dep. NTIS, PC A12/MF AO. 

Mathematical models of the contributing events to the torna- 
do missile hazard at nuclear power plants have been developed in 
which the major sources of uncertainty have been considered in a 
probablistic framework. These models have been structured into a 
sequential event formalism which permits the treatment of both 
single and multiple missile generation events. A simulation computer 
code utilizing these models has been developed to obtain estimates of 
tornado missile event likelihoods. Two case studies have been ana- 
lyzed: a single unit plant using the current NRC set of missiles and a 
two unit arrangement using an expanded missile set. Preliminary 
results suggest that the likelihood of missile strike and that of 
subsequent plant damage may be acceptably small. 


52791 (GEAP-NUREG—21304-8) BWR Blowdown/Emergency 
Core Cooling. Eighth quarterly progress report, October 1—December 
31, 1977. Kienzle, H.F. (General Electric Co., San Jose, CA (USA). 
Nuclear Energy Engineering Div.). Jan 1978. 36p. NTIS $4.00. 

Preliminary and conceptual designs for BD/ECC1B and a 
partitioned bundle, modification of the Two Loop Test Apparatus 
(TLTA) into the TLTA-4 configuration and pretest predictions for 8 
x 8 BDHT Test 6, highlight the work completed. 


52792 Se ee BWR Blowdown/Emergency 
Core Cooling Program: 64-rod bundle core spray interaction (BD/ 
ECC1A) test plan. Wood, J.C.; Morrison, A.F. (General Electric 
Co., San Jose, CA (USA). Nuclear Energy Engineering Div.). Feb 
1978. 48p. NTIS $4.00. 

A test plan for the BD/ECCIA phase of the BD/ECC Test 
Program is presented. The test program will investigate system-core 
spray interaction under LOCA conditions in a scaled 218 BWR/6 
test apparatus. Test parameters and ranges are selected; individual 
tests are defined and arranged in a test matrix; and measurement and 
data utilization plans are proposed. 


52793 (HEDL-SA—1299-S) Cladding breaches in mixed oxide 
fuel pins. Weber, J.W.; Almassy, M.Y. (Hanford Engineering Devel- 
opment Lab., Richland, Wash. (USA)). May 1977. Contract EY-76- 
C-14-2170. 6p. (CONF-771109—104). Dep. NTIS, PC A02/MF 
AOl. 


From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Breaches of the cladding have occurred on eleven fuel pins 
from the HEDL mixed oxide (75 w/o UO: - 25 w/o PuOz) irradia- 
tion tests in EBR-II. These pins were in 19 or 37 pin subassemblies 
being irradiated as part of the HEDL Steady State and Run-to- 
Cladding Breach activities for the FFTF Reference Fuel Program. 
The linear powers and temperatures of these tests were within the 
FFTF Steady State design envelopes. Cladding materials included 
solution-annealed type 304 and 20 percent or 30 percent cold- 
worked type 316 stainless steel. All pins were fabricated to the 
reference specifications current at the time for the FFTF driver fuel, 
except for those with the 30 percent cold-worked cladding. The 
objectives of the studies and examinations of the breached pins are 
to: (1) establish the burnup capability for reference fuel, (2) identify 
cladding breach mechanisms, (3) determine the effects of cladding 
breach on neighboring fuel pins, (4) evaluate the effects of short term 
postbreach residence in reactor on fuel-coolant interaction, and (5) 
provide data for failure criteria. Examination and characterization 
have been completed on nine of the eleven breached pins, with two 
pins currently being examined. In addition, 46 neighbors to the 
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breached pins have been evaluated for possible effects as a conse- 
quence of the breach. 


52794 (HEDL-TI—75002-21) FFTF FSAR, Amendment 21. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
8 Mar 1978. Contract EY-76-C-14-2170. 33p. AT. 

Miscellaneous revisions to the FFTF Final Safety Analysis 
Report are presented. 


52795 (HEDL-TME—78-35) Comparison of containment sys- 
tems for large sodium-cooled breeder reactors. Seeman, S.E.; Arm- 

. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Apr 1978. Contract EY-76-C-14-2170. 199p. Dep. 
NTIS, PC A09/MF AO1. 

Three types of containment configurations for large breeder 
reactors (1000 MWe/2500 MWt) were compared to determine char- 
acteristic responses of each type to selected hypothetical accident 
conditions. The three types of system configurations were the single, 
double and containment-confinement designs. Two types of postulat- 
ed hypothetical accidents were applied as a basis for evaluation—the 
energetic core disassambly accident and the whole core melt- 
through accident. More than 20 separate cases were analyzed in 
which design and accident assumptions were varied. Based on this 
study the containment-confinement configuration is shown to be the 
most promising for limiting off-site radiation doses for large sodium- 
cooled breeder reactors given the specific assumptions on the initial 
accident conditions. 


52796 (INIS-mf—4052, pp 73-78) Availability and reliability 
analysis by Markov models. Ilberg, D. (Israel Atomic Energy Com- 
mission, Tel Aviv. Licensing Div.). 1977. 

From Meeting of the Israel Nuclear Societies Technion; 
Haifa, Israel (4 Dec 1977). 

In Transactions of the Nuclear Societies of Israel. Vol. 5. 

A Markov Reliability Model is convenient for the analysis of 
time dependent reliability (or availability) of safety systems, when 
subsystems rather than a large number of components are involved. 
A Markov Model treats easily repair rates, failure to start upon 
demand, changes with time of the system functional configuration, 
and common mode failure transitions between states of the system. 
The preparation of the Markov Analysis Model for a particular 
system is described and is being demonstrated on an example of 
Shutdown Heat Removal System. A computer program was pre- 


pared to solve the set of equations for any system. The program 
utilizes a standard routine for the integration of simultaneous linear 
differential equations. The work on this model is being extended to 
combine several Markov Models of subsystems to provide the reli- 
ability (availability) of an entire system in a single run. 


52797 (JAERI-M—7183) Quasi steady state multi-dimensional 
tt kinetic code EUREKA-SPACE. Inabe, T.; Ohnishi, 

N. (Japan Atomic Energy Research Inst., Tokyo). Aug 1977. 77p. 
(In Japanese). Dep. NTIS (US Sales Only), PC AO5/MF AOI. 
A quasi steady state, multi-dimensional, space-dependent, ki- 

netic code EUREKA-SPACE which is coupled with multi-region 
thermal-hydraulic model has been developed to analyze a water 
cooled, power reactor during a reactivity accident. The code in- 
cludes the following features: (1) Multi-dimensional power and flux 
distributions are calculated for several fuel enthalpy increments, and 
the transient reactor power behavior is determined by use of point 
kinetics equation. The power and flux distributions of the core are 
calculated with multi-group multi-dimensional diffusion equations, 
using temperature dependent cross section data. (2) Thermal-hydrau- 
lic calculation for up to maximum of five regions is performed to 
rovide the details for feedback reactivity. (3) Feedback reactivity 

rom doppler effect, moderator effect, void formation and cladding 
thermal expansion effects is taken into account. The code is written 
in FORTRAN IV language for FACOM-230/75 and CDC-6600. 
This report presents detailed descriptions of the code, including 
basic equations, lists of input and output and test calculation results. 


52798 (JAERI-M—7247) Behavior of zircaloy cladding under a 
loss-of-coolant accident condition. A report of the working 
group on review of the behavior of fuel cladding under a loss-of-coolant 
accident. (Japan Atomic Energy Research Inst., Tokyo). Aug 1977. 
101p. (In Japanese). Dep. NTIS (US Sales Only), PC A06/MF AOI. 
This report is a review of studies on the behavior of zircaloy 
cladding under a postulated loss-of-coolant accident condition. Ex- 
perimental data of zircaloy-steam reaction rate, embrittlement of a 
steam-oxidized zircaloy and cladding deformation are summarized. 
Sensitivity studies of various parameters on LOCA analysis by a 
computer code are presented. 


52799 (Juel— 1445) Seismic calculations for underground reactor 
buildings. Altes, J.; Koschmieder, D. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare Sicherheitsfors- 
chung). Aug 1977. 42p. (In German). Dep. NTIS (US Sales Only), 
PC A03/MF AO1. 
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Embedding the buildings in soil changes their seismic re- 
sponse behaviour as compared to surface buildings, i.e. higher stiff- 
ness and increased radiation damping is attained. Finite element 
models are best suited for determinig the effects of embedment and 
of layered subsoil. The code used was the LUSH2-programme, 
which is applicable to 2-dimensional problems and provides an 
approximate treatment for non-linear dynamic soil behaviour. For 
embedded buildings there is a good agreement between 2- and 3- 
dimensional models of the response for points below the soil surface. 
It is therefore permissible to use the less costly 2-dimensional pro- 

ammes. To simulate earthquake, three different acceleration-time 

istories, derived from actual measurements and from artificial syn- 
thesis, with differing response spectra weze fed in. The soil charac- 
teristics assumed are applicable to a representative site in Germany. 
Three different types of models were examined, using analytical 
models with only a few elements for parametric studies and with up 
to 716 elements for more precise calculations. A comparison was 
made between the semi-embedment, the total embedment, and instal- 
lation of the reactor building above-ground. 


52800 (KFK—2487) Theoretical investigation of pressure pulsa- 
tions occuring during steam condensation in the BWR-pressure sup- 
pression system. Computer code KONDAS. Class, G. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktor- 
entwicklung; Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Projekt Nukleare Sicherheit). Oct 1977. 152p. (In German). Dep. 
NTIS (US Sales Only), PC A08/MF AO1. 

During condensation of steam in the BWR pressure suppres- 
sion system pressure pulsations are generated. Model approaches are 
established and discussed which permit a theoretical description of 
the principal processes. It appears that some of the basic phenomena 
have still to be treated by relatively coarse assumptions and simplifi- 
cations. This holds in particular for the behavior of liquid surface 
and of steam bubbles, and the heat and mass transfer on free surface 
of fluids. In the recently established KONDAS (= Kondensation im 
Druckabbausystem) computer program correction parameters are 
used for uncertain assumptions. It is shown how the computer 
program could be adapted and verified. The dependencies of the 
pressure pulsations on various influences are indicated. Finally, 
statements are made relating to the synchronization behavior of the 
multi-pipe system. Global synchronization of the process of conden- 
sation in the vent pipes will occur. The occurrence of high pressure 
pulses will be prevented, because processes in the water phase lead 
to scattering of the individual pressure phenomena over so-called 
‘time-windows’ of up to 300 ms duration. 


52801 (KFK—2496) SSYST-1. A computer code system to ana- 
lyse the fuel rod behaviour during a loss of coolant accident. Gulden, 
W. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Projekt 
Nukleare Sicherheit; Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Inst. fuer Reaktorentwicklung; Stuttgart Univ. (TH) (Ger- 
many, F.R.). Inst. fuer Kernenergetik und Energiesysteme). Aug 
1977. 214p. (In German). (IKE-Ber.—2-32). Dep. NTIS (US Sales 
Only), PC A10/MF AOl1. 

The modules of the SSYST program system allow the de- 
tailed analysis of an LWR fuel rod in the course of a postulated loss- 
of-coolant accident. They provide a tool for considering the interac- 
tion between the heat conduction in the fuel rod, heat transfer in the 
gap, fuel and et tube deformation, pressure in the coolant, as 
well as thermal and fluid dynamics in the cooling channel and for 
calculating the time and location of ballooning and rod failure, 
respectively. They can be used both to precalculate the behaviour of 
fuel rods during LWR accidents and in support of the design of 
experiments. Depending on the problem to be solved, the individual 
modules can be easily combined. 


52802 (LA—7279-MS(Vol.1)) TRAC-P1: an advanced best esti- 
mate computer program for PWR LOCA analysis. I. Methods, models, 
user information, and p g details. (Los Alamos Scientific 
Lab., N.Mex. (USA)). May 1978. Contract W-7405-ENG-36. 402p. 
(NUREG/CR—0063). Dep. NTIS, PC A18/MF AO1. 

The Transient Reactor Analysis Code (TRAC) is being devel- 
oped at the Los Alamos Scientific Laboratory (LASL) to provide an 
advanced "best estimate” predictive capability for the analysis of 
postulated accidents in light water reactors (LWRs). TRAC-P1 
provides this analysis capability for pressurized water reactors 
(PWRs) and for a wide variety of thermal-hydravlic experimental 
facilities. It features a three-dimensional treatment of the pressure 
vessel and associated internals; two-phase nonequilibrium hydrodyn- 
amics models; flow-regime-dependent constitutive equation treat- 
ment; reflood tracking capability for both bottom flood and falling 
film quench fronts; and consistent treatment of entire accident se- 
quences including the generation of consistent initial conditions. The 
TRAC-PI User's Manual is composed of two separate volumes. 
Volume I gives a description of the thermal-hydraulic models and 
numerical solution methods used in the code. Detailed programming 
and user information is also provided. Volume II presents the results 
of the developmental verification calculations. 
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52803 (LTR—10-31(Suppl.1)) LOFT fire protection evaluation. 
Plum, J.L. (Idaho National Engineering Lab., Idaho Falls (USA)). 2 
May 1978. Contract EY-76-C-07-1570. 20p. ‘Dep. NTIS, PC A02/ 
MF AOl. 

A survey and evaluation of fire protection at the LOFT 
facility was conducted by the EG and G Safety Division in 1976. 
Results were first issued as a letter report and later as the basic LTR. 
These recommended specific additions and modifications would 
reduce the risk of common mode failure of the PPS subsystem. 
During the interim various actions have been taken on the recom- 
mendations. The supplement reports the results of a recent review. 
For recommendations that are unresolved, the supplement provides 
background information, states the current resolution(s), and pro- 
vides the justification for the resolution(s). The responsibility for 
implementing a resolution is assigned to a specific organization. 


52804 (LTR—129-13) Fission product inventory, release frac- 
tions, and radiation levels from fission products released to the test 
chamber. Maringas, N. (Idaho National Engineering Lab., Idaho 
Falls (USA)). 12 May 1978. Contract EY-76-C-07-1570. 29p. Dep. 
NTIS, MF A0O1. 

Portions of document are illegible. 

The fission product inventory, fission product release frac- 
tions, and radiation levels following a blowdown into the test 
chamber are presented. Operating sequences discussed are based on 
present knowledge and are used for the purpose of calculating 
radiation levels at different times. 


52805 (LTR—1310-23) Seismic stress analysis of feeder lines to 
LOFT primary coolant pump motors. Kuehster, C.J. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 24 Mar 1978. Contract EY- 
76-C-07-1570. 19p. (RE-A—77-153). Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

The conduit system in the LOFT Support Building was 
analyzed for seismic loading. The conduit itself plus its various 
supports were subjected to both horizontal and vertical forces. The 
results show the system loads or stresses to be within allowables. 


52806 (NEDC—23702) Mark I containment seismic slosh evalu- 
ation: Mark I Containment Program, Task 5.4, Arain, S.M. (General 
Electric Co., San Jose, CA (USA). Nuclear Energy Engineering 
Div.). Mar 1978. 75p. General Electric Co., San Jose, CA. 

An analytical study and '/30 scale model tests of the Mark I 
torus were conducted to determine seismically induced slosh ampli- 
tudes and slosh pressures. Twenty-one seismic tests were performed 
to investigate the sensitivity of the pool response to the various 
earthquake acceleration intensities along horizontal and vertical axes. 
The tests enveloped the range of Mark I Final Safety Analysis 
Report (FSAR) seismic criteria. An analytical model, calibrated 
with the test results, was developed for calculating these Mark I 
seismic slosh responses. The results show that the downcomers of 
the Mark I plants will remain submerged if a slosh is generated by a 
Safe Shutdown Earthquake (SSE). The calculated slosh pressures on 
torus walls of the Mark I plants were found to be insignificant. 


52807 (NUREG/CR—0084) Aerosol measurements and model- 
ing for fast reactor safety. Quarterly progress report, October 1— 
December 31, 1977. Gieseke, J.A.; Jordan, H.; Lee, K.W.; Schmidt, 
E.W.; Vaishnavi, B.; Reed, L.D. (Battelle Columbus Labs., Ohio 
(USA)). May 1978. 44p. (BMI—1999). NTIS $4.50. 

Technical progress during the quarter was made in areas of 
HAARM-3 computer code improvements, comparisons of the code 
with the experimental data, BAM code evaluation, reference code 
development, and agglomerate characteristics measurements includ- 
ing calibration of the spiral duct centrifuge. Details of efforts direct- 
ed toward the major technical areas are presented. 


52808 (ORNL/NUREG/CSD/TM—3) OXREPT: ORINC and 
experimental data to RELAP plot tape interface. Cliff, S.B. (Oak 
Ridge National Lab., Tenn. (USA)). May 1978. Contract W-7405- 
ENG-26. 45p. Dep. NTIS, PC A03/MF AO1. 

A computer program which transforms THTF experimental 
data and ORINC output data into the RELAP4/MODS plot/restart 
tape format is described. Input requirements and program character- 
istics are discussed. 


52809 (ORNL/NUREG/NSIC— 146) Reports distributed under 
the NRC Light-Water Reactor Safety Research Foreign Technical 
Exchange Program. Volume IV, July—December 1977. Sharp, D.S.; 
Cottrell. W.B. (Oak Ridge National Lab., Tenn. (USA)). 21 Apr 
1978. Contract W-7405-ENG-26. 54p. Dep. NTIS, PC A04/MF 
AOl. 


Lists of documents exchanged during the second half of 1977 


under agreements between the U.S. Nuclear Regulatory 
Commission's Office of Nuclear Regulatory Research and the gov- 
ernments of France, Federal Republic of Germany, Japan, and the 
United Kingdom are presented. During this period, the NRC re- 
ceived 1 report from France, 40 from the Federal Republic of 
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Germany, and 11 from Japan, and in return sent 112 U.S. reports to 
each of these three countries and 23 reports to the United Kingdom. 


52810 (ORNL/NUREG/TM—193) Breeder Reactor Aerosol 
Release and Transport . Quarterly progress report for Octo- 
ber—December 1977. Kress, T. s. (Oak Ridge National Lab., Tenn. 
(USA)). 25 Apr 1978. Contract W-7405-ENG-48. 36p. (NUREG/ 
CR—0090). Dep. NTIS, PC A03/MF AO1. 

This report summarizes progress for the Aerosol Release and 
Transport Program, sponsored by the Division of Reactor Safety 
Research of the Nuclear Regulatory Commission, for the period 
October--December 1977. The program is designed to investigate 
radionuclide release and transport from breeder reactors for reactor 
events of severity up to and including hypothetical core-disruptive 
accidents (HCDAs). Experimental program topics discussed include 
(1) fuel aerosol characterization studies in the CRI-II facility; (2) 
design and development of a mixed sodium oxide-uranium oxide 
generating system; (3) the first uranium oxide experiment in the 
Nuclear Safety Pilot Plant; (4) Fuel Aerosol Simulation Test Facility 
installation progress; and (5) progress in the relocation of the CRI- 
III facility. From the analytical program, calculations of the fuel 
vapor quality and bubble diameter resulting from expansion of 
saturated liquid fuel to a lower pressure and simultaneous evapora- 
tion of varying amounts of sodium are reported 


52811 (ORNL/NUREG/TM—205) Quarterly progress report 
on Blowdown Heat Transfer Separate-Effects Program for January— 
March 1978, Thomas, D.G.; Bohanan, R.E.; Clark, D.L. (Oak Ridge 
National Lab., Tenn. (USA)). 30 Jun 1978. Contract W-7405-ENG- 
26. 35p. Dep. NTIS, PC A03/MF AO1. 

The Thermal-Hydraulic Test Facility (THTF) has completed 
24 powered rod blowdowns through Mar. 9, 1978. Of these blow- 
downs, 5 were completed with all 49 rods powered, 2 were complet- 
ed with 2 inactive rods, and 13 were completed with 4 inactive rods. 
Initial system pressure was approximately 15.5 MPa (approximately 
2250 psi), test section inlet temperature was approximately 559°K 
(approximately 547°F), and break area was equivalent to a 200 
percent break with the total area usually split between inlet and 
outlet in the ratio 0.40 : 0.60. Heater rod power was 80, 100, or 122 
kW/rod, and the test section outlet temperature was 607°K (632°F), 
598°K (617°F), or 589°K (600°F). Mean time to CHF varied from 
0.7 to 1.4 sec, with delayed CHF of approximately 2.5 sec occurring 
in the upper half of the bundle in some tests. 


52812 (ORNL/NUREG/TM—208) Quarterly progress report 
on fission product behavior in LWRs for the period January—March 
1978. Malinauskas, A.P.; Lorenz, R.A.; Collins, J.L.; Osborne, M.F.; 
Whatley, S.K.; Towns, R.L. (Oak Ridge National Lab., Tenn. 
(USA)). Apr 1978. Contract W-7405-ENG-26. 28p. (NUREG/CR— 
0116). Dep. NTIS, PC A03/MF AO1. 

Models for cesium and iodine release from light-water reactor 
(LWR) fuel rods defected in a steam atmosphere have been formu- 
lated using the experimental release data obtained in this program. 
Two additional tests in the High Burnup Fuel Test Series were 
completed. The High Burnup Fuel Test 11 (HBU-11) utilized an 
irradiated fuel rod segment which was ruptured previously at 900°C 
in test HBU-7. (Test HBU-7 was performed to measure burst release 
of these same fission products which occurs during rod rupture.) 
Approximately 0.031% of the total cesium inventory in the rod was 
released by diffusion into steam at 1200°C over a 27-min period, 
whereas 0.048% of the iodine inventory and 0.043% of the total 
antimony content of the rod segment were released under the same 
conditions. When these quantities are added to the amounts released 
upon rupture, as determined during test HBU-7, the resultant values 
agree well with corresponding results obtained from test HBU-10, in 
which a fuel rod had been ruptured at 900°C in steam and the 
temperature immediately raised to 1200°C and maintained for a 10- 
min period. The agreement lends credence to an assumption made in 
the release models concerning the additivity of burst and diffusional 
release. The second test, HBU-12, was an attempt to determine the 
total amounts of fission products which can be readily released from 
a defected fuel rod over the temperature range 700-1200°C. A 
preliminary evaluation of the cesium data indicates that about 0.45% 
of the total inventory was released in the test. The Fission Product 
Review Group recommended that the conceptual design of the 
proposed Fission Product Transport Test Facility be redesigned to 
provide verification of computational models for fission product 
release during meltdown accidents. 


52813 (ORNL/NUREG/TM—220) PWR _ Blowdown Heat 
Transfer Separate-Effects Program. Thermal-Hydraulic test Facility 
experimental data report for Test 168R. Clemons, V.D.; Hedrick, 
R.A.; White, M.D. (Oak Ridge National Lab., Tenn. (USA)). 11 Jul 
1978. Contract W-7405-ENG-26. 52p. (NUREG/CR—0178). Dep. 
NTIS, E03/MF A0O1. 

Reduced instrument responses are presented for Thermal- 
Hydraulic Test Facility (THTF) test 168R, which is part of the 
ORNL Pressurized-Water Reactor (PWR) Blowdown Heat Transfer 
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Separate-Effects Program. The objective of the program is to inves- 
tigate the thermal-hydraulic phenomenon governing the energy 
transfer and transport processes that occur during a eatooeint 
accident in a PWR fa Test 168R was conducted to obtain 
thermal-hydraulic and CHF information in the THTF bundle 1 to 
compare with tests having intact + Ae and 167R). The primary 
purpose of this report is to make reduced instrument responses 
during test 168R available. The responses are presented in — 
form in engineering units and have been analyzed only to extent 
necessary to assure reasonableness and consistency. 


52814 (ORNL/NUREG/TM—221) High-Temperature Gas- 
Cooled Reactor safety studies for the Division of Reactor Safety 
Research. Quarterly progress report, January 1—March 31, 1978. 
tOnk S.J.; Cleveland, J.C.; Conklin, J.C.; Hatta, M.; Sanders, J.P. 

aan National Lab., Tenn. (USA)). 23 Jun 1978. Contract W- 
m4 ENG26. 20p. (NUREG/CR—0179). Dep. NTIS, PC A02/MF 


Further development work was done on the digital computer 
simulator for the Fort St. Vrain reactor nuclear steam supply system. 
Optimized parameter adjustments in the ORECA code yielded ex- 
cellent agreement between the code predictions and plant data for a 
28% power scram test. 


52815 (PB—276209) Failed tendon inspection via Monte Carlo. 
Grzesik, J.A.; Okrent, D. (California Univ., Los Angeles (USA). 
Dept. of Energy and Kinetics). Jan 1977. 280p. (UCLA-ENG— 
7709). NTIS PC A13/MF AO1. 

The reliability of tendons in containments of commercial 
nuclear power plants is examined. This research attempts to develop 
a method of examining the interrelationship between inspection 
frequency, tendon reliability, and containment availability, and to 
quantify the influence that the required (or alternate) inservice 
inspection practice has on availability, if tendon failure rate is taken 
as a parameter. The approach is to develop the Monte Carlo code 
that permits the user to input differing tendon failure rates, the 
criterion for containment unavailability, and differing inspection 
modes, including changes in inspection based on the findings of 
previous inspections. This report, drawn directly from a Ph.D. 
dissertation includes: (1) a description of the formulation of the 
— Carlo Computer code; (2) the results of some numerical 

— and (3) the detailed time-history of a Monte Carlo run in 
wild failures are discovered and repair is instituted. 


52816 (PB—276360) Iodine behavior in a PWR cooling system 
following a postulated steam generator tube rupture accident. Postma, 

A.K.; Tam, P.S. (Benton City bay ne Wash. (USA)). Jan 1978. 
Contract AT(49-24)-1086. 67p. (BCT—102). NTIS PC A04/MF 


Iodine transport in the coolant systems of a PWR following a 
postulated tube rupture accident was studied. The objective was to 
determine what fraction of iodine would be present in the several 
reco physicochemical forms and to what extent these forms 
would be retained by primary and secondary water. It was found 
that iodine in the primary coolant would be mainly (>99.9%) 
inorganic in form. In the secondary system, a small fraction (< 1%) 
of iodine would be converted to methyl iodide. Calculations indicat- 
ed that leaked primary coolant could be atomized into fine drops, an 
appreciable fraction of which could escape from the system with 
steam vented through safety relief valves. Thus it was concluded 
that atomized coolant would be the dominant form of iodine released 
to the atmosphere under the transient conditions of a postulated tube 
rupture accident. 


52817 (PNL—2494) Data report for the NRC/PNL Halden as- 
sembly IFA-431. Hann, C.R.; Bradley, E.R.; Cunningham, M.E.; 
Lanning, D.D.; Marshall, R-K.; Wi iford, RE. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Apr 1978. Contract EY- 
76-C-06- 1830. 125p. Dep. NTIS, PC A06/MF A0O1. 

The report presents the in-reactor data collected from the 
NRC/PNL iden Assembly IFA-431 as a part of the program 
entitled “Experimental Verification of Steady State Fuel Codes,” 
— msored by the Fuel Behavior Research Branch of the USNRC. 

ae of ad ge ey is to reduce the uncertainties of 
ting the the stored energy in an operating nuclear fuel 
The report presents fuel centerline thermocouple readings, 
cladding elongation monitor readings, rod internal pressure ant Fag 
and neutron detector readings. The neutron detector readings were 
corrected to represent rod local powers at the thermocouple loca- 
tions. These data are presented in the form of plots of the variables 
versus time during the irradiation period from June 1975 to February 
1976. Also included are descriptions of the test rationale, assembly 
= rod designs, test — Ne pe array and calibration, and 
ta processing methods. Topi rts discussing specific aspects 
and results 7 data analysis cestinmens a 


52818 (PNL—2581) Stored energy calculation: the state of the 
art. Cunningham, M.E.; Lanning, D.D.; Olsen, A.R.; Williford, R.E.; 
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Hann, C.R. Pacific Northwest Labs., Richland, Wash. 
(USA)). May 1978. Contract EY-76-C-06-1830. 145p. Dep. NTIS, 
PC A07/MF AOl1. 

The report is the result of an investigation to determine the 
current state of the art of fuel temperature, gap conductance, and 
stored energy calculations. Major emphasis was placed on the propa- 
gation of input and model uncertainties. To support this study a 
comparison was made to the observed variability of experimental 
data for fuel centerline temperature and gap conductance values. 
The uncertainty analysis was iormed by identifying major ther- 
mal models and collecting into an abstract of a thermal 
performance code. Uncertainties in the calculations were determined 

the method of propagation of uncertainties with a first order 
Taylor series approximation to the nonlinear functions. Output un- 
certainty results are presented for the begi of fuel life, the end 
of life, and throughout a typical power history. Also presented is an 
influence and importance analysis for the input parameters. It is 
concluded that the relative uncertainty in stored energy is approxi- 
mately +-20 percent at beginning of fuel life, and increases to +-25 
to 40 percent contact. The foregoing are 3 sigma (99.9 percent) 
confidence intervals. The most important contributors to stored 
energy uncertainty are linear heat rating and fuel thermal conductiv- 
ity. 


52819 Se ee safeguards system assessment 
and olume I. Varnado, G.B.; eS D.M. Jr.; Daniel, 
S.L.; . H.A.; Hulme, B.L. (Sandia Labs. : Albuquerque, 
N.Mex. (USA)). Jun 1978. Contract EY-76-C-04-0789. 87p. Dep. 
NTIS, PC gene AO0l. 

or describes the development and application of a 
methodology for evaluating the effectiveness of nuclear power reac- 
tor safeguards systems. Analytic techniques are used to identify the 
sabotage acts which could lead to release of radioactive material 
from a nuclear power plant, to determine the areas of a plant which 
must be protected to assure that significant release does not occur, to 
model — plant layout, and to evaluate the effectiveness of 
various safeguards systems. The methodology was used to identify 
those aspects of reactor safeguards systems which have the greatest 
effect on overall system formance and which, therefore, should 
vee. eae With further refinements, the 
methodology can be used by licensing reviewer to aid in assess- 
ing proposed or existing safeguards systems. 


52820 (SAND—77-0924C) Evaluation of computational tech- 
niques for LMFBR safety analysis. Herrmann, W.; Gross, M. (Sandia 
Labs., Albuquerque, N.Mex. (USA); Science Applications, Inc., 
Oakland, CA SA)). 1977. Contract EY-76-C-04-0789, 40p. 
(CONF-780803—1). Dep. NTIS, PC A03/MF AO1. 

From 4. conference on structural mechanics in reactor tech- 
nology; San Francisco, CA, USA (15 Aug 1978). 

Analysis of Primary Containment Transients (APRICOT) is 
an ERDA sponsored project in which a variety of reactor safety 
analysis groups around the world have been invited to participate by 

calculations to verify capabilities of large — 
codes used to analyze postulated core disputive accidents of 
metal fast breeder reactors. Nine groups have performed A 
of the first three problems which were set, using ten computer 
codes. Two problems were simple test problems for which analytical 
solutions exist, namely an ideal gas shock tube, and a suddenly 
pressurized spherical cavity in an infinite elastic medium. The third 
problem concerns an explosion in a partially water-filled overstrong 
cylindrical containment vessel for which experimental data exist. A 
critique of the results of these calculations is given in the paper. 


52821 (SAND—77-1344) Value- 
containment Carlso 


impact 
nm, D.D.; Hickman, J.W. Gandia Labs., 


concepts. 
tap (NUR N.Mex. (USA)). Jun 1978. Contract EY-76-C-04-0789. 


42p. /CR—0165). Dep. NTIS, PC A03/MF AOI. 

A value-impact assessment is made of alternate containment 
concepts for commercial light water reactor power plants. Several 
alternate containment concepts are evaluated and compared consid- 
ering their potential for reducing public risk and their construction 
cost. The results and methodology of the Reactor Safety Study 
(WASH-1400) are used as a basis for determining potential risk 
reductions that could be realized by alternate containment designs. 
Among the alternatives considered, filtered atmospheric venting 
appears to offer the greatest potential for reducing public risk for the 
least impact. 


52822 ala eg burst energetics experiments 
uranium carbide series. Reil, K.O.; Young, M.F.; Plitz, H. (Sandia 
Labs., Albuquerque, N.Mex. (USA); Gesellschaft fuer Kernfors- 
chung m.b.H., Karlsruhe (Germany, F.R.)). 1978. Contract EY-76- 
C-04-0789. 14p. (CONF-780622—21). Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 


1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 
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A series of three prompt burst energetics (PBE) experiments 
utilizing fresh uranium carbide fuel and stagnant sodium coolant 
were performed in Sandia Laboratories Annular Core Pulse Reactor 
(ACPR). These experiments (PBE-SG1, -SG2, and -SG3) were 
collaborative efforts between the Breeder Reactor Project, GfK, 
Karlsruhe, West Germany, and Sandia Laboratories. PBE experi- 
ments are designed to study the energetic response of various reactor 
fuel-clad-coolant systems under superprompt critical conditions. The 
direct aim is to identify and characterize the phenomena resulting in 
pressure generation and the conversion of thermal energy to work. 


52823 (SAND—78-0257C) Close-in sampling of aerosols from 
fission vaporized UO, fuel. Elrick, R.M. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 3p. (CONF- 
780622—9). Dep. NTIS, PC A02/MF AO1. 

‘. From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

In order to assess the threat to public safety in the hypoth- 
esized event of a breach of containment following a core disruptive 
accident, it is n to know precisely the state and transport 
characteristics of the aerosols produced in the hypothesized acci- 
dent. Data on the initial characteristics of these aerosols produced 
from neutronically heated fuel do not presently exist. The purpose of 
the Sandia in-pile aerosol experimental program is to study the 
generation and transport of fuel debris produced from fission heating 
of reactor fuels as the debris interacts and is modified by structure 
and coolant. The paper covers the initial phase of the program in 
which a bare pin of fresh UO2 was heated into the two phase liquid- 
vapor state by a 2380 kJ/kg 5 ms FWHM pulse. Close-in time- 
resolved sampling of the fuel particles established an aerosol source 
term for the fuel. 


52824 (SAND—78-0266C) First visual in-pile fuel disruption 
experiments. Cano, G.L. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1978. Contract EY-76-C-04-0789. 10p. (CONF-780622—11). 
Dep. NTIS, PC A02/MF AO0O1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

A number of in-pile and out-of-pile experiments as well as 
analytical studies have addressed LMFBR fuel disruption: several 
disruption models have been discussed in the literature. Hypotheses 
have included, among others, that the fuel could: (1) breakup rapidly 
in a “dust-cloud”; (2) swell in the solid or liquid state to a “froth” 
with fission gas forming the discontinuous phase; or (3) melt and 
slump with release of fission gas. Sandia Fuel Disruption Experi- 
ments are described which have been designed to study this phenom- 
enology and to clarify this issue. 


52825 (SAND—78-0267C) Method of Streeter and Wylie for 
yr emery 7 wave propagation. Cole, R.K. Jr. (Sandia Labs., 
(CONF. Thos: N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 4p. 

-780622—12). Dep. NTIS, PC A02/MF AO1. 

-_ From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

Reactor accident analyses involving two- or three-dimension- 
al fluid dynamics or wave propagation are sometimes performed 
using one-dimensional computer codes. Reference may be made to 
the method of Streeter and Wylie to justify this procedure. In this 
method, the fluid sheet or volume is represented by an “equivalent” 
network or lattice of fluid-filled pipes having finite flow-area, but 
assumed to intersect at ideal points. The one-dimensional equations 
are then solved for each pipe (or “leg’’), subject to continuity of 
—— and to conservation of mass at each junction (or node”). 

any workers with a background in conventional multi-dimensional 
fluid flow codes have been skeptical of this procedure. However, if 
an appropriate scaled” sonic velocity is used in the pipe equation, it 
may be demonstrated to yield acceptable agreement with other 
methods in many cases. This suggests that the method does in some 
sense define an appropriate multidimensional algorithm. 


52826 (SGAE—2725) RSPLOT, A program group for evaluation 
of the data past temperatures and stress values of the ‘Prestressed 
Concrete Pressure Vessel-High Temperature Helium Test Rig” 
Beierl, W.; Jakubczyk, G.M. (Oesterreichische ee ts Mw Fe 
fuer Atomenergic G.m.b.H., Vienna). Mar 1977. 45p. (In German). 
(MA—32/77; RS—110/77). Dep. NTIS (US Sales Only), PC A03/ 
MF AOl. 

From the Austrian Project ‘Prestressed Concrete Pressure 
Vessel-High Temperature Helium Test Rig” the measured data are 
oo on an Industry Compatible Magnetic-Tape using a PDP8 as 

uisition facility. The described programs facilitate the read- 
rs of ¢ tape into the IBM-System sorting the data past tempera- 
tures and stress values. They are stored on disk from where a further 
evaluation and calculation takes place and graphs via the BENSON- 
Plotter are produced. 


52827 (TID—28575) Results of the first nuclear blowdown tests 
on single fuel rods (LOC-11 series in the PBF). MacDonald, P.E.; 
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Spore, J.W.; Broughton, J.M. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 1978. Contract EY-76-C-07-1570. 16p. Dep. 
NTIS, PC A02/MF AO1. 

The first PBF-LOCA program nuclear blowdown experi- 
ment, LOC-11 consisted of three sequential tests conducted with 
four separately shrouded PWR 15 x 15 design fuel rods. The first 
test, LOC-11A, was a facility checkout test during which no pro- 
grammatic information was obtained. The peak test rod powers prior 
to blowdown were 46 kW/m during the LOC-11B test and 67 kW/ 
m during the LOC-11C test. Maximum measured peak cladding 
surface temperatures were 880 K for LOC-11B and 1030 K for 
LOC-11C. Posttest calculations of coolant behavior generally a 
well with the measured coolant behavior, but the calculated clad- 
ding surface temperatures were about 100 K greater than measured. 
Two of the fuel rods were essentially unpressurized and the other 
two fuel rods were prepressurized at ambient temperature to about 
2.42 and 4.81 MPa. The cladding of the unpressurized rods collapsed 
slightly over a centrally located axial span of about 0.4 m. The 
cladding of the pressurized rods ballooned slightly, over a distance 
of about 0.18 m, at an axial location slightly above the peak power 
location. The maximum swelling of the two pressurized rods was 
0.15 and 0.28 mm, respectively. 


52828 (TREE-NUREG—1166) LOFT steady state critical heat 
flux tests (6.9 to 13.8 MPa). Gottula, R.C. (Idaho National Engineer- 
ing Lab., Idaho Falls (USA)). Jun 1978. Contract EY-76-C-07-1570. 
127p. (NUREG/CR—0237). Dep. NTIS, MF A01. 

Portions of document are illegible. 

Steady state critical heat flux (CHF) tests have been per- 
formed on electrically heated rod bundles simulating the central 
region of the Loss-of-Fluid Test (LOFT) nuclear reactor core. 
Previously reported steady state CHF tests have shown that clad- 
ding surface thermocouples on LOFT fuel rods reduce the critical 
heat flux over the pressure range of 13.8 to 16.5 MPa. Reported are 
additional steady state CHF tests which have been performed to 
determine the effects of rod external thermocouples on CHF over 
the ranges of pressure (about 11 MPa) and quality (30 to 40 percent) 
where CHF is predicted to occur in LOFT during blowdown 
operation and to determine if sufficient data could be obtained to 
develop a CHF correlation to predict critical heat fluxes in the 
LOFT core for blowdown operation. 


52829 Experimental study of the molten glass/water thermal 
interaction under free and forced conditions. Arakeri, V.H.; Catton, 
I.; Kastenberg, W.E. (Univ. of California, Los Angeles). Nucl. Sci. 
Eng.; 66: No. 2, 153-166(May 1978). 

Molten glass interacts explosively with water under certain 
contact mode conditions. The contact mode found explosive is as 
follows: Molten glass enters the water bath in the film boiling regime 
(as predicted by Dhir’s correlation), and soon after entry the vapor 
film is perturbed sufficiently by an external pressure pulse. The 
ensuing reaction proceeds basically along the same lines as energetic 
tin/water interactions observed by several investigators. In the ab- 
sence of this pressure pulse, the event is nonenergetic. The present 
findings are for a combination in which the hot material has a very 
low thermal diffusivity and the calculated interface temperature is 
significantly (approximately 180 K) below its melting temperature. 
This is similar to the characteristics of the UO2/sodium or UO:/ 
water combinations. The observed explosive glass/water interactions 
show growth times on the order of a few milliseconds. The icu- 
late size distribution from the present tests was coarser than the 
particulate size distribution from some in-pile and out-of-pile UO2/ 
sodium interaction tests. 


52830 Nuclear power in the public eye. Hill, J. (UKAEA). Atom 
(London); No. 257, 46-55(Mar 1978). 

This lecture by the Chairmam of the United Kingdom 
Atomic Energy Authority attempts to appraise the changes in public 
attitudes to nuclear power that have occurred in recent years, 
starting from the atomic bombs dropped on Japan in 1945, through 
the detonation of the first UK nuclear test weapon at Montebello in 
1952, and the triumph of Calder Hall, the first UK nuclear power 
station, in 1956. The question is discussed as to why in the early days 
scientists and technologists could apparently do no wrong, but now- 
a-days they are subject to much criticism and apparently can do little 
right. Public pressures have done much to bring difficulties to the 
attention of politicians and authorities. Amongst matter discussed are 
the relative safety of nuclear power, the design standards of nuclear 
power stations, and radioactive waste and reprocessing plants. 


52831 Risks of nuclear power - study and evaluation. Report on 
the Ist GRS expert discussion in Munich. Koeberlein, K. (Gesells- 
chaft fuer Reaktorsicherheit m.b.H. og Garching/Muenchen 
(Germany, F.R.)). Atomwirtsch., Atomtech.; 23: No. 3, 136-137(Mar 
1978). (In German). 

From GRS-experts’ talk on nuclear energy and risk; Muen- 
chen, Germany, F.R. (3 - 4 Nov 1977). 
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The investigations and the results achieved so far from the 
German risk study which is being carried out on behalf of the 
BMFT form the main core of the lectures and discussions of the Ist 
GRS experts’ meeting. In this context it has to be pointed out that 
investigations of such courses of accidents were carried out, which 
as far as one can judge are out of the question. Results of such 
investigations often lead therefore to statements which in the nuclear 
controversy are interpreted not as danger potential, but as actual 
danger, whereby it is disregarded that, according to stipulations 
made, construction and safety in nuclear power plants are aimed at 
accidents, the probability of whose occurence is extremely slim. 


52832 Thermal interaction for molten tin dropped into water. 
Arakeri, V.H.; Catton, I.; Kastenberg, W.E.; Plesset, M.S. (Califor- 
nia Univ., Los Angeles (USA). Dept. of Energy and Kinetics). Int. J. 
Heat Mass Transfer; 21: No. 3, 325-333(Mar 1978). 

Multiflash photography with extremely short duration expo- 
sure times per flash has been used to observe the interaction of 
molten tin dropped into a water bath. Detailed photographic evi- 
dence is presented which demonstrates that transition, or nucleate 
boiling, is a possible triggering mechanism for vapour explosions. It 
was also found that the thermal constraints required to produce 
vapour explosions could be relaxed by introducing a stable thermal 
stratification within the coolant. In the present work, the threshold 
value of the initial tin temperature required for vapour explosion was 
reduced from about 500 to 343°C. 


52833 Experience of the CEGB with public consultation concern- 
ing the operation of nuclear power stations. Matthews, R.R. (Central 
Electricity Generating Board, London (UK). Nuclear Health and 
Safety Dept.). VGB Kraftwerkstech.; 58: No. 2, 100-103(Feb 1978). 
(In German) 


The paper deals with the experiences of the CEGB over 20 
years of communication with the public on the planning, construc- 
tion and operation of nuclear power stations. During the planning 
stage the local population and local authorities are given full infor- 
mation about the proposals for a new power station. From the very 
beginning of construction great efforts are made to arouse the 
interest of the local community in the progress of the works and 
later a local liaison committee is established, this acts as a forum for 
the regular exchange of information with the local authorities and 
local council members and remains in existence for the entire lifetime 
of the power station. The paper describes how the public is kept 
informed about nuclear energy and how public opinion has devel- 
oped. Up to 1973 there was only slight opposition, but in the 
meantime various active antinuclear groups have emerged. The 
more interesting events are briefly described, including the official 
Public Inquiry currently being held into the proposal to extend the 
Windscale reprocessing plant, in which the CEGB is keenly interest- 
ed. 


52834 Role of fission products in whole-core accidents in fast 
reactors. Baker, A.R. (UKAEA Fast Reactor Development Direc- 
torate, Risley); Teague, H.J. (UKAEA Safety and Reliability Direc- 
torate, Culcheth). Nucl. Energy; 17: No. 1, 31-40(Jan 1978). 

Revised version of paper presented at IAEA Specialists’ 
Meeting at Harwell, June 1977. Also available as ND-R--4(R). 

The review of the role of fission products in whole-core 
accidents falls into two parts. Firstly, there is a discussion of the 
hypothetical accidents usually considered in the UK, and of how 
they are dealt with. Secondly, individual topics, where fission prod- 
ucts are known to be important or might be so, are discussed. There 
is a brief discussion of the UK work on the establishment of an 
equation of state for unirradiated fuel and on how this might be 
extended to incorporate fission product effects. An important issue is 
the contribution of fission products to the effective vapour pressure 
and the experimental programme on the pulsed reactor VIPER 
investigates this. Fission products may influence the probability of 
occurrence and the severity of interactions between molten fuel and 
coolant. Finally, the fission product effects in the pre-disassembly, 
disassembly, and recriticality stages of an accident are discussed. 


52835 French safety studies pressurized-water reactors. 
Ringot, C. Nucl. Saf.; 19: No. 4, 411-439(1978). 

Since the French nuclear program is based mainly on pressur- 
ized-water reactors (PWRs), with 25,000 MWe) under construction, 
most of the nuclear research and development in France is devoted 
to the specific safety problems of PWRs. The article is a brief review 
of that program, which is currently funded at about $35 million (in 
U.S. dollars) per year. The principal areas of research discussed 
include fuel-element behavior, the primary system, probability stud- 
ies, and radiological safety studies. 


oe on es SC eteatnns wh tented DOR Sof sats 

under power-cooling-mismatch conditions. MacDonald, P.E.; 

Gua WI ; Mehner, A.S.; Martinson, Z.R.; McCardell, R.K. Nucl. 
No. 4, 440-467(1978). 
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The report summarizes the results from the single-rod power- 
cooling-mismatch (PCM) and irradiation effects (IE) tests conducted 
to date in the Power Burst Facility (PBF) at the U.S. Department of 
Energy's Idaho National Engineering Laboratory. This work was 
performed for the U.S. Nuclear Regulatory Commission under con- 
tract to the ent of Energy. These tests are part of the 
Nuclear Regulatory Commission's Fuel Behavior Program, which is 
designed to provide data for the development and verification of 
analytical fuel behavior models that are used to predict fuel response 
to abnormal or postulated accident conditions in commercial light- 
water reactors (LWRs). The mechanical, chemical, and thermal 
response of both previously unirradiated and previously irradiated 
LWR-type fuel rods tested under power-cooling-mismatch condi- 
tions is discussed. A brief description of the test designs is presented. 
The results of the PCM thermal-hydraulic studies are s 
Primary emphasis is placed on the behavior of the fuel and cladding 
during and after stable film boiling. 


52837 Recent advances in alternate ECCS studies for pressur- 
ized-water reactors. Chon, W.Y. Nucl. Saf; 19: No. 4, 473-485(1978). 

Research and development work on alternate methods is 
currently under way to improve the | agency of existing emer- 
gency core-cooling systems (ECCs) for pressurized-water reactors 
(PWRs). Recent advances in this area in the United States and 
abroad are reviewed. 


52838 Simulating breakdown conditions of operation of a 440 mw 
PWR unit, due to pipe rupture, when designing devices. 
Arshakyan, D.T.; Egiazaryan, M.V. (Minenergo SSSR, USSR). Te- 
ploenergetika (Moscow); No. 12, 39-43(Dec 1977). (In Russian). 
An investigation of emergency modes of operation following 
te of the main circulation pipe D/sub c/=500 mm at the first 
of a PWR nuclear power plant is carried out. The calculation is 
wale on a Minsk-32 computer. A method of presentation of the 
results obtained in a form convenient for simulation of the transient 
processes of operation of a power unit in application to training 
devices is worked out. 


52839 Inventories of radioactive fission products in the core of 
thermal nuclear reactor. Marinkovicj, N. (Institut za Nuklearne 
Nauke Boris Kidric, Belgrade (Yugoslavia)). pp 31-36 of Proceed- 
ings of the 21. conference on electronics, telecommunications, auto- 
mation, and nuclear engineering. Vol. 4. Beograd; ETAN (1977). (In 
Serbian) 

From Conference on electronics, telecommunications, auto- 
mation and nuclear engineering; Banja Luka, Yugoslavia (10 Jun 
1977). 

As a part of the analysis concerning radiological conse- 
quences of a major LWR accident, inventories of the most signifi- 
cant radioactive nuclides and stable fission = in the core of a 
PWR type reactor have been calculated. culations were per- 
formed by the DELFIN code using nuclide data and neutron flux 
data earlier obtained by the METHUSELAH code. Comparison 
with simplified calculation method show that it is quite rough for 
certain nuclides but the accuracy may be sufficient for safety analysis 

purposes recalling the inaccuracies in the later parts of fission 
product transport process. 


52840 Katastrophenschutzpraxis. Abschnitt 1-5. Zivilschutz, Ka- 
tastrophenschutz, Rettungswesen, Sicherheit und Ordnung, Zivilvertei- 
digung. (Disaster control practice. Section 1-5. Civil protection, disas- 
ter control, Rescue service, safety and order, civil defence). Kolb, 
P.W. (ed.) (Bundesamt fuer Zivilschutz, Bonn-Bad Godesberg (Ger- 
many, F.R.)). Regensburg, Germany, F.R.; Walhalla und Praetoria 
Verl. (1977). vp. (In German). 

The compilation contains the codified standards on civil 
danger defence in the widest sense, arranged according to Bundes- 
laender, which are valid at the moment within the scope of the Basic 
Law. 


52841 Saekerhetsstudie Forsmark 3. (Safety study Forsmark 3). 
Tiren, I. (ASEA-ATOM AB, Vaesteraas (Sweden)). Stockholm, 
Sweden; Allmaenna Foerlaget, Stockholm (1977). 429p. (In Swed- 
is 

This report presents estimations of the probabilities for major 
reactor accidents leading to core meltdown at the planned Forsmark 
3 BWR reactor. The same methodology has been used as in the 
Rasmussen report, WASH-1400. Comparisons are made to the prob- 
abilities obtained in WASH-1400 for the Peach Bottom II reactor. 
No estimate is made of the consequences of a core meltdown. 


52842 Earthquake response analysis and aseismic design data of 
building structures by considering structure-foundation interaction 
system. Hisatoku, T.; Matano, H. (Takenaka Komuten Co, Ltd, 
Hommachi, Osaka, Jpn). Takenaka Gijutsu Kenkyu Hokoku; No. 18, 
133-147(1977). (In Japanese). 

In this response analysis, the building structure is idealized on 
seven discrete masses connected by springs and dashpots, and the 
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foundation is replaced by two springs and corresponding dashpots. 
One of the springs is for swaying and the other for rocking. The 
as of this model are the fundamental natural period, distri- 

utions of mass and stiffness for the building structure, mass and 
width of the base, and shear wave velocities of ground. In addition, 
five typical earthquake records are used in this response analysis. 
The natural period of the interaction system is longer than that of 
the building structure according to the natural period of the building 
structure and dynamic characteristics of the foundation; optimum 
values of the shear coefficient for the design of a building structure 
are principally affected by the period of the building structure and 
the characteristics of its foundation medium; optimum distributions 
of the shear coefficient for the design of a building structure are 
principally determined by the period of the building structure and 
are not affected very noticeably by the distribution of properties of 
the building structure, the pattern of earthquake waves and the 
characteristic of its foundation medium. Refs. 


52843 Increasing the efficiency of the systems for pressure reduc- 

tion in the WWER type reactor containment during a loss-of-coolant 

accident. Golubev, L.I.; Dobrynin, V.D.; Klochkov, V.I. pp 130-132 

of Zkusenosti z provozu Novovoronezske jaderne elektrarny. 

ines Czechoslovak Atomic Energy Commission (1976). (In 
ZeC. 

A pressure reduction in the steam-water mixture during the 
loss of coolant may be obtained by condensing the water vapour 
leaking from the coolant circuit by absorption or dissipation of 
thermal energy released in the accident. Certain alkali metal nitrates, 

ially KNO, whose decomposition temperature is 400°C and 
which in dissolving absorbs 283 kJ per 1 kg dry matter at 18°C, are 
capable of absorbing a great amount of heat. The application of this 
pressure reduction method allows the alleviation of the accident 
effects of pressure and temperature on the current containment 
construction, thus reducing the requirements for the strength of 
projected containments and the cost of their construction. 


52844 Nuclear risk and its comparison with the risks of other 
human activities. Hubert, E.H. (Union des Exploitants Electriques en 
a Brussels). Rev. Soc. R. Belge Ing. Ind.; No. 1, 25-33(1976). 
(In French). 

After some definitions concerning the concept of risk, the 
acceptable risk, the risk level and the social and individual aversion, 
the article analysis the nuclear prejudice and its probability, by 
emphasizing all the difficulties to establish a scientific opinion in the 
nuclear field as well as the lack of statistics of nuclear accidents. 
Some examples of different reactor accidents of high likelihood are 
presented and compared with other types of risks of the same 
probability. Identical analyses are executed for the mean and low 
probability accidents of the pacific applications of the nuclear indus- 


ENERGY STORAGE 


MAGNETIC 


REFER ALSO TO CITATION(S) 54146 


PUMPED HYDRO 
REFER ALSO TO CITATION(S) 53543 


52845 Investigations of the flow through a bifurcation pipe in a 
model test. Strohmer, F.; Nichtawitz, A. (Voeest-Alp, Linz, Austria). 
Oecesterr. Z. Elektrizitaetswirtsch.; 31: No. 2, 63-67(Feb 1978). (In 
German). 

The optimum hydraulic shape of bifurcation pipes, respective- 
ly the optimum adaption to the operating conditions at pump turbine 
plants are effectively determined by means of geometrically similar 
models in an air test. Furthermore such tests furnish the proof that 
the design strictly meets the requirements of the specification. The 
paper deals with the determination of the pressure loss coefficients of 
a bifurcation model that has been tested and optimized with regard 
to separation (turbine operation) as well as to confluence of flow 
(pump operation). 


FLYWHEELS 


storage device. Knight, C.E. Jr.; Kelly, 


Inertial energy 
, R.E. (to Dept. of Energy). US Patent Application 
833,118. 14 Sep 1977. 10p. 


52846 
J.J.; Pollard, 
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The inertial energy — device described comprises a 
composite ring formed of circumferentially wound resin-impregnat- 
ed filament material, a flanged hollow metal hub concentrically 
disposed in the ring, and a plurality of discrete filament bandsets 
coupling the hub to the ring. Each bandset is formed of a pair of 
parallel bands affixed to the hub in a spaced apart relationship with 
the axis of rotation of the hub being disposed between the bands and 
with each band being in the configuration of a hoop extending about 
the ring along a chordal plane. The bandsets are disposed in an 
angular relationship with one another so as to encircle the ring at 
spaced-apart circumferential locations while being disposed in an 
overlapping relationship on the flanges of the hub. The energy 
storage device of the present invention has the capability of substan- 
tial energy storage due to the relationship of the filament bands to 
the ring and the flanged hub. The invention described relates gener- 
ally to inertial energy storage devices, and more particularly to a 
fiber composite flywheel utilizing filamentary material in a resin 
matrix. 


THERMAL 
REFER ALSO TO CITATION(S) 52272, 52322, 53045 


52847 (BNL—50827) Encapsulation of phase change materials in 
concrete masonry construction. Progress report No. 1, August 1977— 
February 1978. Sansone, M.J. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1978. Contract EY-76-C-02-0016. 30p. Dep. NTIS, PC 
A03/MF AOl1. 

The improvement of thermal energy storage capacity of 
potential building materials by incorporation of phase change materi- 
als (PCM’s) is being explored. Both inorganic salt hydrates and 
organic systems are potentially useful PCM’s for encapsulation in 
concrete, polymer concrete, and/or polymer-impregnated concrete 
matrices. It is felt at this time that most PCM’s melting at or above 
40°C can be encapsulated in large quantities in polymer concrete. 
Methods relating to the encapsulation of lower meating materials in 
various matrices are currently being studied. 


52848 (DOE/NASA/1034—78/2) Thermal energy storage for 
industrial waste heat recovery. Hoffman, H.W.; Kedl, R.J.; Duscha, 
R.A. (Oak Ridge National Lab., Tenn. (USA); National Aeronautics 
and Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center). 1978. Contract EC-77-A-31-1034. 10p. (CONF-780801—25; 
NASA-TM—78953). Dep. NTIS, PC A02/MF AO1. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

The United States Department of Energy—Division of 
Energy Storage Systems—has contracted with several industrial 
teams to examine the potential for waste heat recovery and reuse 
through thermal energy ag in five specific industrial categories: 
primary aluminum, cement, food processing, paper and pulp, and 
iron and steel. Preliminary results from Phase 1 feasibility studies 
suggest energy savings through fossil fuel displacement approaching 
0.1 quad/yr in the 1985 period. Early implementation of recovery 
technologies with minimal development appears likely in the food 
processing and paper and pulp industries; development of the other 
three categories, though equally desirable, will probably require a 
greater investment in time and dollars. 


52849 (PB—276111) Materials for thermal energy storage at 
near ambient temperatures. King, A.P. (Electricity Council Research 
Centre, Capenhurst (UK)). Feb 1976. 48p. (ECRC/M—893). NTIS 
PC A03/MF AOl1. 

An investigation of materials potentially suitable for thermal 
energy storage at near-ambient temperatures is described. These 
materials were intended for incorporating in dry lining panels for the 
walls and ceilings of buildings. An oe salt hydrate or hydrate 
mix that was really suitable was not found. Normal paraffins are 
suggested as useful thermal storage media but are not suitable for this 
application. (Portions of this document are not fully legible) 


52850 Furnace with heat storage elements. Rohr, E. (to Ed. 
Rohr AG). US Patent 4,094,302. 13 Jun 1978. Priority date 29 Jul 
1975, Switzerland. 6p. 

A furnace, for example of the home-heating type, has heat 
storage elements located in a combustion gas chamber of the fur- 
nace, the heat storage elements being placed in a path of flow of 
combustion gases to increase flow resistance to the combustion 
gases. The heat storage elements are of such size that they can be 
inserted into the combustion gas chamber and removed therefrom 
through door openings normally available in the furnace, for exam- 
ple to change the furnace from liquid to solid fuels, for cleaning or 
the like. The storage elements preferably are metal-jacketed bodies 
of refractory material, for example clay. If the furnace has a water 
jacket for heating water, the clay bodies are placed against the water 
jacket surface, with the metal jacket of the clay bodies perforated at 
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the side facing the water jacket. A group of such heat storage 
— may be commonly supported on a carrier for removal as an 
y- 


BATTERIES 
REFER ALSO TO CITATION(S) 51696 


52851 Can storage batteries save petroleum fuels; and tall batter- 
ies with higher outputs. Barak, M. "Blows. Rey. (London); 199: No. 12, 
16-17, a Sep 1976). 


The Western world meets 45% of its energy demand by 
burning gas and oil; one-third of this is used in internal combustion 
engines. The author reviews the latest developments in storage 
battery research which were presented at the 10th International 
Power Sources Symposium in Brighton. Amongst those described 
were the Swedish AGA Innovation Centre's nickel oxide—zinc 
alkaline traction battery, the ge National Laboratory’s lith- 
ium—aluminium/iron sulphide cell, and the sodium/sulphur battery. 


DESIGN AND DEVELOPMENT 
52852 Gas phase free liquid chlorine electrochemical systems. 
Development Associates). US Patent 


Hart, T.G. (to Kony! 
4,086,393. 25 Apr 1978. Filed date 24 Nov 1976. 12p. 
A gas phase-free, liquid chlorine electrochemical system and 
pene os it are described in which the an g the 
is filled with sufficient electrolyte so that the pressure 
therein is sufficient to liquefy the chlorine as it is generated. 


PERFORMANCE AND TESTING 


52853 ee oe Computer program for the thermal 
analysis of lead—acid cells for load-lev applications. Choi, K.W.; 
Yao, N.P. ( ENE 38 National Lab., IL (USA)). iy A ie Contract 
W-31- rye -38. 32p. Dep. NTIS, PC A03/MF A\ 

thematical model has been formulated ms the study of 
the ed. distribution in lead—acid cells designed for load- 
leveling applications. The By report discusses the computer 
program derived to obtain the numerical solutions for this model. A 
discussion of modifications in the computer program to account for 
different cell conditions, such as forced water cooling at a cell 
terminal, is also presenteg. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 52994 


52854 es Development of a bypass con- 
trol system for aerospace batteries. Frank, H.A. (Jet ulsion Lab., 
Pasadena, CA (USA)). 1 Nov 1977. Contract NAS7-100. 66p. 
(NASA-CR—155271; JPL-PUB—77-65). NTIS PC A04/MF AOl. 
A breadboard b control system was developed to con- 
trol a battery comp of 26 JPL-developed negative limited Ni- 
Cd cells. The system was designed to remove from the circuit 
automatically when their voltages exceeded a fixed limit on charge 
and fell jew a fixed limit on discharge. Major components of 
system consisted of a cell voltage monitor, a multiplexing circuit, 
and individual electromec relays for each cell. The system 
was found to function well in controlling the battery during a 
A fligh —_ simulated low- 
mission. it version oO} bypass system 
me EEE weight of 
1.63 kg Bape the system shows promise for 
isproving life and relisbals ility of spacecraft batteries. 


52855 Circuit for 


overdischarge of a battery. Ibsen, 
O.N.; Anderson, T.E. (to General Electric Co.). US Patent 25 Apr 
1978. 25 Apr 1978. Filed date 28 Dec 1976. 8p. 

A circuit for preventing overdischarge of a rechargeable 


lead—acid Se ee The circuit is comprised of 
means for mean for sensing the rate of discharge of the battery, means for 

a safe discharge voltage which varies inversely with 
the senecdl rate of discharge of the bettery, means for producing a 
triggering signal when the generated safe final discharge a is 
equal to or greater than the actual voltage of the battery, and means 
= to the trigger signal for disconnecting the battery from a 


52856 Electrochemical cell and cathode for same. Goebel, F.; 
ic, N. (to GTE Laboratories Inc.). US Patent 4,086,397. 25 

pr 1978. Filed date 31 Jan 1977. 8p. 
ee te Seaties wel which comprises an 
: Of discrete, porous, semi-rigid carbon tes 
hich are impressed from both sides onto a screen-like su te for 
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physical support. The substrate additionally functions as a current 
collector by uniformly and electrically contacting the interior of the 
soulilinn structure. Electrolyte-conducting channels formed between 
— conglomerates of the thick, porous cathode structure serve 
maximize the cell rate capability and cell discharge capacity. 


52857 Charging system and method for multicell storage batter- 
ies. Cox, J.A. (to Dept. of Energy). US Patent 4,079,303. 14 Mar 
1978. Filed date 28 Jul 1976. 10p. 

PAT-APPL-709,352. 

A battery-charging system includes a first charging circuit 
connected in series with a a. of battery cells for controlled- 
current charging. A second charging circuit applies a controlled 
voltage across each individual cell for equalization of the cells to the 
fully charged condition. This controlled voltage is determined at a 
level above the fully charged open-circuit voltage but at a sufficient- 
ly low level to prevent corrosion of cell components by electro- 
chemical reaction. In this second circuit for cell equalization, a 
transformer primary receives closely regulated, —— voltage 
which is coupled to a plurality of Re yn secondary coil windin, 
ae ee Coes © ee in parallel to each cell o' a 
series-connected pair of cells through half-wave rectifiers and a 
shared, intermediate conductor. 


52858 Wick-and-pool electrodes for electrochemical 
M.F.; Faist, S.M.; Eberhart, J.G.; Ross, L.E. (to Ener, 
and Development Administration). US Patent 4,065, 
1977. Filed 24 Mar 1977. 6p. 

PAT-APPL-780,722. 

An electrode system includes a reservoir of liquid-metal reac- 
tant and a wick extending from a submersed location whthin the 
reservoir into the molten electrolyte of an electrochemical cell 
structure. The wick is flooded with the liquid metal and thereby 
serves as one electrode within the cell. This electrode system has 
application in high-temperature batteries employing molten alkali 
metals or their alloys as active material within an electrode sub- 
mersed within a molten salt electrolyte. It also can be used in 
electrochemical cells where the purification, separation, or 
electrowinning of liquid metals is accomplished. 


52859 Cathode for molten salt batteries. Mamantov, G.; Marassi, 
R. (to Ener, + A Research and Development Administration). US 
Patent 4,063, 13 Dec 1977. Filed date 22 Oct 1976. 6p. 

PAT-APPL-734, 836. 

A molten salt electrochemical system for battery applications 
comprises tetravalent sulfur as the active cathode material with a 
molten chloroaluminate solvent comprising a mixture of AlCls and 
a 7 a molar ratio of AIC MCI from greater than 50.0/50.0 
to . 


cell. Roche, 
Research 
. 27 Dec 


APPLICATIONS 
REFER ALSO TO CITATION(S) 52420 


ENERGY MANAGEMENT ANI POLICY 


REFER ALSO TO CITATION(S) 53020 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 52870, 52949, 52970, 52974, 
52975, 52976 


52860 (BNL—50768) Estimation of sectoral prices in the BNL 
energy input—output model. Tessmer, R.G. Jr.; Groncki, P.; Boyce, 
G.W. Jr. (Brookhaven National Lab., Upton, N.Y. (USA). Dec 
1977. Contract EY-76-C-02-0016. 32p. Dep. NTIS, PC A03/MF 


AOl. 

Value-added coefficients have been incorporated into 
Brookhaven’s Energy Input-Output Model so that one can calculate 
the implicit price at which each sector sells its output to interin- 
dustry and final-demand purchasers. Certain adjustments to histori- 
cal 1967 data are required because of the unique structure of the 
model. Procedures are also described for projecting energy-sector 
coefficients in future years that are consistent with exogenously 
specified energy prices. 


52861 (BNL—50822) Energy Systems Studies Program annual 
report, Fiscal Year 1977. Beller, M. (ed.). (Brookhaven National 
Lab., Upton, N.Y. (USA)). Jan 1978. Contract EY-76-C-02-0016. 
100p. Dep. NTIS, PC A05/MF AO1. 

This report summarizes the Energy Systems Studies Program 
carried out for the Department of Energy (DOE) in FY 1977. It 
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includes the work done by the Energy Modeling and Data Group, 
Penson 5 Assessment Group, and Economic Analysis Division in 
support of DOE programs, and briefly describes the scope of work 
planned for FY 1978. 


52862 (EPRI-EA—626(Vol.2)) Stanford PILOT energy/eco- 
nomic model. Dantzig, G.B.; Connolly, T.J.; Paarikh, S.C. (Stanford 
Univ., CA (USA). Dept. of Operations Research). May 1978. 233p. 
Dep. NTIS, PC A10/MF AOi. 

This report, Vol. 2, contains Vol. 1 and eleven appendices, 
the latter accounting for over 78% of the total pages. The appendi- 
ces —o authors are: (A) An Experimental Social Utility Function, by 
S.C. Parikh; (B) Submodel for Extraction of Exhaustible Resources 
of Oil, Gas, and Natural Uranium, by S.C. Parikh; (C) Submodel 
Describing Environmental, Transportation, and Water-Related Con- 
siderations in Coal Extraction, by T.J. Connolly; (D) Energy Proc- 
ess Submodel, by T.J. Connolly and S.C. Parikh; (E) The Import/ 
Export Functions, by J. Goldstein and M. Avriel; (F) Consumption 
Functions, by M. Auriel; (G) Modeling Interfuel and Capital Fuel 
Substitution by Consumers, by J.P. Weyant, N. Buras, and G.B. 
Dantizig; (H) Analysis Over Longer Planning Horizon, by N. Buras 
and G.B Dantzig; (I) Test Pilot 1: A One-Period Example of the 
Pilot Physical Flow Model, by P. Jackson and J.B. Dantzig (J) Test 
Pilot 1.F: A One-Period Example of the Pilot Financial Flow Model, 
by P. Jackson and G.B. Dantzig; and (K) An Approach to Environ- 
mental Modeling in Pilot, by P.J. Jansen. 


52863 (PB—276067) Review of energy models, No. 3. Methods 
and models for optimization of energy systems development: Soviet 
experience. Research report. Belyaev, L.S.; Kononov, Yu.D.; Ma- 
karov, A.A. (International Inst. for Applied Systems Analysis, Lax- 
enburg (Austria); Siberian Energy Inst., Irkutsk (USSR)). Dec 1976. 
36p. —76-18). NTIS PC A03/MF AO1. 

The role of a system of models for optimization of the energy 
supply system as a whole, and that of more detailed branch models 
(oil, gas, coal, electricity production systems) are discussed. For 
optimal energy strategy evaluation, the most important models are 
those used on the highest levels of the energy systems hierarchy, i.e., 
the general (aggregate) energy systems of the country and of eco- 
nomic regions, and branch energy systems. Only these models are 
described. 


52864 (PB—276069) Systems approach to development Fame 
of the fuel power industry of a planned-economy country. R 

report. Belyaev, L.S. (International Inst. for Applied Systems oe 
sis, Laxenburg (Austria)). Mar 1976. 24p. ARR 765) NTIS PC 
A02/MF AOl1. 

This report characterizes the main principles of a systems 
approach to a planning of the fuel power industry of a 
country with planned economy. The report is based on the experi- 
ence of the USSR; in particular, it reflects results of researches of the 
Siberian Power Institute of the Academy of Sciences of the USSR. 


52865 Thermodynamics and its value as an energy policy tool. 
Rotty, R.M.; Van Artsdalen, E.R. (Oak Ridge Assoc Univ, Tenn). 
Energy (Oxford); 3: No. 2, 111-117(Apr 1978). 

Of all the fundamental physical considerations that enter into 
the determination of personal and collective energy policy, only one 
can be addressed quaticibede through thermodynamics: this is the 
minimal use of energy resources to achieve conservation of scarce 
energy supplies. Thermal efficiency (redefined in this work as effec- 
tiveness coefficient) has been widely used in evaluating energy 
—— e this Sa ure gives no consideration to quality of 
energy bein ermodynamics indicates that different energy 
quantities hype can have different energy quality and efficient use of 
energy requires a matching of the energy quality supplied to that 
required for the given task. Thermodynamic efficiency as a “figure 
of merit” in cman | energy — has the advantage of 
considering energy quality. It does not, however, give information 
to assist in the trade-offs between energy resources and the other 
considerations that must be made in the formulation of an energy 
policy. 6 refs. 


52866 Energy returns in agriculture, with specific reference to 
developing countries. Pathak, B.S.; Singh, D. (Punjab Agric Univ, 
Ludhiana, India). Energy (Oxford); 3: No. 2, 119-126(Apr 1978). 

Quantitative data are presented for energy inputs and outputs 
for selected crops in India using either bullock-operated or tractor- 
operated farms. It is shown that large ratios are obtained for the 
energy outputs divided by the ar inputs. Preferred allocation of 
energy resources to the agricult sector is recommended. 16 refs. 


52867 Role of energy modeling in policy formulation. Ulph, A.; 
Folie, M. (Australian National Univ., Canberra). Energy Syst. Policy: 
2: No. 3, 311- 340(1978). 

It is argued that the design of an energy model should be 
clearly related to specific policy issues; the argument is illustrated by 
detailing a number of well-known modeling exercises used in the 


ENERGY MANAGEMENT AND POLICY 5249 


resolution of certain policy problems. After outlining some reasons 
why governments may need an energy policy, five broad types of 
energy models are discussed, emphasizing the differences in method- 
ology employed by economists and physical scientists. The remain- 
ing sections of the paper discuss policy questions that arise in the 
short, medium, and long run respectively, and the kinds of models 
that may be used to examine each of these sets of issues. The models 
are assessed in terms of both their ability to provide pertinent policy 
guidance and the problems of estimating and operating them, as well 
as the ease of interpretation of the results they generate. 48 refer- 
ences. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 51888, 52860, 52861, 52862, 
52890, 52892, 52897, 52899, 52936, 52938, 52945, 52980, 53052, 
53053, 53781, 53790 


52868 (FEA/G—76/464) Summary of ype ye ol —- 
on financial aspects of socioeconomic 
development held August 3—5, 1976, in Dillon, y Hee (Federal 
Energy Administration, Washington, DC (USA). Office “AE Ener, ergy 
Resource Development). 1976. . Dep. NTIS, PC A03/MF AO1 
In order to explore what avenues are open to provide timely 
financing and effective planning for communities impacted by 
sudden large-scale energy development, participants met for a series 
of workshops. This report describes the major aspects of the impacts 
problems and analyzes their practical elements as identified at the 
workshops. Then alternative state, local, and Federal actions that 
might solve the problems are described. The actual effect of reso- 
nance development on communities will vary depending on the 
character of the community prior to development, the specific 
energy industry being developed, and the policies adapted by state 
and local governments. Viewpoints of the parties affected by the 
development are summarized--industry, state, community, and pri- 
vate developer. (MCW) 


52869 (ORAU/IEA—78-10(M)) Three modes of energy cost 
analysis: then-current dollars, base-year dollars, and perpetual-con- 
stant dollars. Harnett, R.M.; Phung, D.L. (Institute for Energy 
Analysis, Oak Ridge, Tenn. (USA)). Jun 1978. Contract EY-76-C-05- 
0033. 22p. Dep. S, PC A02/MF A011. 

The cost analysis of energy supplied by a facility over its life 
cycle is complicated by inflation and by discount rates. Neglect of 
inflation and — use of discount rates have often rendered 
elaborate cost calculations meaningless and have added to the great 
confusion as to the merits of competing technologies. It is shown in 
this paper that three modes of energy-cost calculations can be clearly 
distinguished by the manner in which inflation is treated. Each mode 
has a well-defined discount rate and is used in conjunction with a 
well-defined set of input data. The then-current dollar mode of 
analysis has inflation internalized and yields a cost result measured in 
the sliding dollar, similar in nature to the home mortgage payment. 
The base-year dollar mode of analysis attempts to project the then- 
current dollar results to the year of decision (base year). The 
perpetual-constant dollar mode of analysis subtracts the inflation 
component from the market cost of money and from prices, such 
that all calculations can be performed without the influence of 
inflation. By invoking the principle of financial equivalence in cash- 
flow analysis, the three modes of calculation are shown to be the 
same with the exception of some small aberration introduced by 
taxation and depreciation practices. The proper use of each mode 
consistently results in a unique ranking of priorities when several 
energy alternatives are to be compared. For simplicity, only the 
most significant component of cost--the depreciable ital cost 
component--was selected to compare the three made of etlente 
tions. A numerical example is provided for the cost comparison of 
several alternatives for supplying synthetic fuels. 


52870 (ORNL/TM—6326) Econometric analysis of the demand 
for gasoline at the state level. Greene, D.L. (Oak Ridge National 
Lab., Tenn. (USA)). a 1978. Contract W-7405-ENG-26. 123p. Dep. 
NTIS, PC A06/MF AO1 

An investigation into factors influencin — of highway 
gasoline use per household and vehicle at state level shows 
use per vehicle ranged from 588.7 gal in Pennsylvania to 900.0 gal in 
Arkansas in 1975. Household use in the same year was lowest in 
New York (864.5 gal) and highest in Wyoming (2222.0 a Deter- 
minants of the demand for highway gasoline were identified based 
on economic theory of the demand for travel. Exploratory theoreti- 
cal analyses led to the conclusion that important state-specific influ- 
ences were not being adequately accounted for by the available time 
series (1966 to 1975) of cross-sectional (state) variables. These state 
effects appeared to be strongly correlated with income. Two time- 
series cross-sectional (TSCS) regression techniques were employed, 
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producing reasonable and consistent models. Elasticity estimates 
were slightly higher than estimates using earlier data. In order to 
analyze the determinants of differences in state gasoline use rates, a 
two-phase modeling approach was used which first estimates a 
demand equation utilizing key socio-economic variables. The TSCS 
technique used to estimate the equation produces quantitative esti- 
mates of state-specific deviations from predicted consumption levels. 
In the second stage these state-specific effects are regressed against a 
set of explanatory variables describing such state characteristics as 
spatial structure, climate, and employment in agriculture. State 
household gasoline-use rates were found to be negatively related to 
population density, percent of population living in metropolitan 
areas, agricultural employment, severe winter weather, and small car 
share of the vehicle fleet. They were positively related to the 
percentage of the population of working age and to the level of 
tourist activity. A companion report (ORNL-5391, “An Investiga- 
tion of the Variability of Gasoline ages among States,” D. 
L. Greene) summarizes the major findings of this study. 


52871 (PB—275656) Colder - darker: the energy crisis and low- 
income Americans; an analysis of impact and options. Grier, E.S. 
(Washington Center for Metropolitan Studies, DC (USA)). Jun 1977. 
Contract CSA-B6B-5522. 88p. NTIS PC A05/MF A0O1. 

This report on the energy crisis and its impact on low-income 
households is based on two national surveys by the Washington 
Center for Metropolitan Studies. One was made in May 1973 (pre- 
embargo) and the second in 1975 (post-embargo). Both surveys 
merge personal interviews of a representative sample of U.S. house- 
holds with data on consumption and costs obtained directly from 
their utility suppliers. The report provides an analysis of the informa- 
tion from both surveys, and includes an assessment of the impact of 
the energy situation on the lives of poor and near-poor Americans, 
an analysis of how the impact has changed since 1973, and recom- 
mendations concerning policy alternatives for the nation’s lower 
income citizens and their use of energy. 


52872 Steering in crowded water. Blumenthal, W.M. (Secretary 
of the Treasury, Washington, DC). Foreign Aff; 56: No. 4, 728- 
739(Jul 1978). 

Basic principles of international economics are reviewed and 
attention drawn to some commonalities among all countries regard- 
less of political orientation or stage of development. The worldwide 
economic slowdown has forced all countries to face the problem of 
shrinking of resources and expanding public demands for services at 
home and, at the same time, increased linkages abroad. The special 
relationship of the U.S. president and Congress complicates U.S. 
nen interaction. The author discusses the gold standard, Interna- 
tional Monetary Fund, international trade agreements, and foreign 
direct investment in terms of the need to adapt political institutions 
to the changing world economic picture. 


52873 OPEC and the dollar dilemma. Amuzegar, J. Foreign Aff; 
56: No. 4, 740-750(Jul 1978). 

New instability in the international monetary system has 
developed since the dollar's depreciation began raising concerns that 
the Organization of Petroleum Exporting Countries (OPEC) will 
turn to a currency with a better exchange value. OPEC losses 
between December 1976 and April 1978 are calculated for trade 
depreciation and loss of buying power. The options available to 
OPEC to counteract this situation are examined, and remedies are 
suggested for enhancing confidence in the U.S. dollar through free 
trade activities and intervention policies. The major industrial coun- 
tries are advised to coordinate their policies to allow noninflationary 
growth in a free market and to form an accommodative agreement 
with OPEC that will protect both oil revenues and the dollar. 


Life-cycle costing, government policies, and the diffusion 

energy-conserving technology. Stern, M.O. (International Research 

and Technology Corp., McLean, VA). Energy (Oxford); 3: No. 2, 
173-202(Apr 1978). 

Energy conservation has become a major goal of State and 
Federal policy. Governments are called on to play an active role in 
identifying promising energy-conserving technologies, and in en- 
couraging their timely and widespread adoption. For their role to be 
effective, governments must have available--and be willing to use-- 
some economic tools that permit estimation of the costs and benefits 
of their actions. The main purpose of this paper is to show what 
special economic tools are required in this evaluation, to develop 
some of them, and to demonstrate their application. Specifically, the 
aim is to explain and illustrate the usefulness to public policy-makers 
of the techniques of life-cycle costing and of market-acceptance 
estimation. In order to highlight the basic principles without exces- 
sive algebraic details, certain simplifications are introduced (and 
clearly stated) in the course of the paper. Although the tools are 
general, the development is made concrete by focusing the discus- 
sion on consumer durables that use and/or deliver energy in the 
performance of their service, and that are ready for application 
without further R and D effort. 23 refs. 
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52875 and technology dependence in the Andean 
Group. Mytelka, L.K. (Carleton Univ., Ottawa). World Dev.; 6: No. 
4, 447-459(Apr 1978). 

This paper explores the extent to which licensing promotes 
technology transfer and future technological self-reliance in 47 met- 
alworking and 43 chemical firms located in Peru, Ecuador, and 
Colombia. The analysis proceeds in three steps. First, a set of factors 
which, it has been suggested, influence the choice of licensing as 
opposed to other means of acquiring technology are examined. 
Second, the relationship between licensing and future “technology 
dependency” is explored statistically. Finally, an effort is made to 
explain these findings in terms of a “technological dependence 
syndrome” in which opportunities for “learning by doing” are 
consistently missed. 22 references. 


52876 Coping with poverty in international assistance policy: an 
evaluation of spatially integrated investment Rondinelli, 
D.A. (Syracuse Univ., NY); Ruddle, K. World Dev.; 6: No. 4, 479- 
497(Apr 1978). 

International assistance agencies have turned increasingly to 
integrated rural development policies in an attempt to ameliorate the 
inequitable distribution of economic growth plaguing Third World 
nations since World War II. This paper reviews the functionally and 
spatially —— investment strategies of the World Bank, US 
Agency for International Development, and the United Nations, 
outlines their objectives, perceptions of the problem, basic assump- 
tions and programs, and evaluates them in terms of potential difficul- 
ties for implementation. Those factors crucial to making integrated 
development policies operational--knowledge of human ecosystems 
in rural areas, analytical ability, operational procedures, arrange- 
ments for local participation, subsistence systems indicators and 
administrative capacity of local and national governments--are dis- 
cussed and assessed. 


52877 Employment and income distribution objectives in the 
Kuwait Fund development assistance. Al-Hamad, A.Y. World Dev.; 6: 
No. 2, 127-129(Feb 1978). 

On 31 December 1976 the Kuwait Fund completed its fif- 
teenth year of operation. On its establishment, it was the first 
development assistance agency to be founded by a developing coun- 
try, an early example of what is now called “collective self-reliance.” 
It was originally established to provide concessionary loans and 
technical assistance grants to other Arab countries; but since 1974 a 
change in its Charter, whereby its capital was increased from KD 
200 to KD 1,000 million (3.4 billion), allowed it to widen its field of 
operations to cover all developing countries. Since its establishment 
in 1961, the Kuwait Fund has extended over 100 loans amounting to 
more than $1.4 billion (mostly at 4 percent interest) to about 40 
developing countries. They cover seven major sectors, namely: 
transport and communications (28 loans), agriculture (24), power 
(21), industry (20), mining (4), storage (2) and tourism (2). 


52878 Project appraisal and income distribution: Kuwait Fund for 
Arab Economic Development. Amin, G.A. World Dev.; 6: No. 2, 139- 
152(Feb 1978). 

In spite of much lip service being paid to the equity and 
employment objectives, these objectives continue to be sacrificed to 
the objective of es aggregate income. The first part of this 
paper criticizes three of the most commonly accepted justifications 
of the neglect of income distribution. The second part discusses the 
more recent attempt of incorporating income distribution weights in 
social cost benefit analysis. It is argued that the result of this attempt 
has been satisfying neither to science nor to conscience. Blame is laid 
on the persistent tendency to aggregate costs and benefits accruing 
to highly heterogeneous social groups, as well as the tendency to 
replace unquantifiable phenomena by quantifiable ones. 20 refer- 
ences. 


52879 Optimal capital policy with bounded investment plans. 
= E.; Harris, R.G. Int. Econ. Rev.; 19: No. 1, 103-114(Feb 


A modified model of irreversible investment is designed to 


determine if the bounded investment plans imposed by certain capi- 
tal market imperfections will create a systematic bias of the capital 
accumulation process. Results indicate two situations (when con- 
straints bind as an optimal policy is started and when they bind after 
it is started) when this is the case and the firm’s effort to invest are 
constrained. These findings differ from the neoclassical theory 
which assumes a firm is unbounded from either above or below. The 
appearance of capital deficiencies, upon analysis, can turn out to be 
capital excesses. 7 references. 


52880 Resource mobilization in developing countries: financial 
institutions and policies. Bhatt, V.V.; Meerman, J. World Dev.; 6: No. 
1, 45-64(Jan 1978). 

Discussion in this paper of the areas and scope for domestic 
policy action aimed at improving the process of domestic resource 
mobilization, allocation, and use is developed in several stages. First, 
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the authors assess the progress made by LDCs in raising their rates 
of saving and investment over the past 25 years. Next, government 
weep overnment tax expenditure and pricing policies, in particu- 

--and their effect on public savings are discussed. This is followed 
by treatment of the issues of private saving performance and alloca- 
tion, i.e., how to stimulate and make better use of household savings. 
Institutional and policy measures are suggested as means of promot- 
ing a more active role of the banking system. Brief reference is made 
to the role of development banks in project preparation and in 
tapping the capital market. 


52881 Multinational corporations and dependency: a dialogue for 
tistas and non-dependentistas. Moran, T.H. (Dept. of State, 
n, DC). Int. Organ.; 32: No. 1, 79-100(Win 1978). 
ee assertions about relations between multinational corpo- 
rations and host countries in the Third World frequently appear in 
the dependencia literature: (1) that the host countries receive too few 
benefits; (2) that foreign investment causes distortions in the local 
economies; and (3) that foreign investment distorts host countries’ 
political processes. These propositions can be reformulated as test- 
able hypotheses, to which non-dependency studies of oligopolistic 
competition, bureaucratic politics, and transnational relations are 
relevant. Identifying critical areas of disagreement between depen- 
dency and nondependency approaches may help scholars to design 
their research in such a way as to enrich the dialogue between 
dependentistas and non-dependentistas. 


52882 Diffusion of technological innovation among nonprofit 
firms: a case study of radioisotopes in U.S. Hospitals. Rapoport, J. 
(Mount Holyoke Coll., South Hadley, MA). J. Econ. Bus.; 30: No. 2, 
108-118(Win 1978). 

A case study of radioisotopes in U.S. hospitals is used to 
explore how technological innovations are diffused among nonprofit 
organizations and the impact of high technology on a hospital's 
economic behavior. The diffusion process has been described and 
modeled in various ways to consider the public demand for high- 
quality service and the motivations for specific hospitals to adopt 
innovations. A regression analysis using cross-section data by states 
indicates the S-shaped curve of earlier studies is not appropriate for 
nuclear medicine. The reasons for a faster diffusion of nuclear 
technology could include hospital competition, the availability of 
doctors, and the inclination of teaching hospitals to be more innova- 
tive. A slower diffusion rate was indicated for hospitals affiliated 
with a medical school, although there is no clear explanation for this. 
10 references. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 51765, 51979, 52919, 52944, 
53405, 53408, 53454, 53455, 53457, 53536, 53634, 53677, 53720, 
53746, 53748, 53777, 53780, 53806 


52883 (BNL—50841) Endangered Species Act and energy facili- 
ty planning: compliance and conflict. Shreeve, D.; Calef, C.; Nagy, J. 
(Brookhaven National Lab., Upton, N.Y. (USA)). May 1978. Con- 
tract EY-76-C-02-0016. 55p. Dep. NTIS, PC A04/MF AO1. 

New energy facilities such as coal mines, gasification plants, 
refineries, and power plants—because of their severe environmental 
impacts—may, if sited haphazardly, jeopardize endangered species. 
By law, conflicts between energy-facility siting and endangered 
species occurrence must be minimized. To assess the likelihood of 
such conflicts arising, the authors used data from the Fish and 
Wildlife Service, Endangered Species Office, that describe the spe- 
cies’ ranges by county. This data set was matched with county-level 
occurrences of imminent energy developments to find counties of 
overlap and hence potential conflict. An index was developed to 
measure the likelihood of actual conflict occurring in such counties. 
Factors determining the index are: numbers of endangered species 
inhabiting the county, number of energy-related developments, and 
to what degree the county remains in a wild or undeveloped state. 
Maps were prepared showing (1) geographic ranges of endangered 
— by taxonomic groups (mammals, fish, etc.) and (2) counties of 
conflict. 


52884 (CONF-770478—P1, pp 247-256) Present status of remote 
sensing in the United Nations (April 8, 1977). Galloway, E. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

Eleven legal and institutional problems created by global 
remote sensing are identified with textual excerpts from U.N. at- 
tempts at their resolution. Scientists and engineers are urged to 
continue dialog with lawyers, economists, and politicians in formu- 
lating both national and international controls for technology ad- 
vancement. (PCS) 
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52885 Carbon dioxide, climate, and society. Williams, J. Options 
(IIASA); 1-2(Spr 1978). 

Questions raised at a recent workshop on the effects of carbon 
dioxide produced by burning fossil fuels reflect concerns for its 
impact on climate and society as atmospheric concentrations of COz 
increase. Three groups were formed to apply systems analysis to 
these problems. The first group, studying the mechanics and predic- 
tion of CO. concentration levels, concluded that 20 to 30-year 
forecasts are possible with present models and that a significant new 
source of CO: is caused by tropical deforestation projects. The 
second group examined the use of models to study the effects on 
climate and environment. Their conclusions call for shifting patterns 
of rainfall and an overall increase in rainfall. The implications of 
these conclusions were examined by the third group, which recom- 
mended a 5 to 10-year research and planning program and outlined 
five policy statements on the use of fossil fuels. Their recommenda- 
tions emphasize the assessment of energy strategies on the basis of 
their environmental and socio-economic impacts. 


52886 Probabilistic methodology for estimating air-pollution 
health effects from coal-fired power plants. Morgan, M.G.; Morris, 
S.C.; Meier, A.K.; Shenk, D.L. (Carnegie-Mellon Univ., Pittsburgh). 
Energy Syst. Policy; 2: No. 3, 287-310(1978). 

Published estimates of the local health impact from sulfur air 
pollutants released by large coal-fired power plants vary widely, 
and, as a consequence, provide rather limited guidance for policy- 
makers. Uncertainties are introduced into such estimates through the 
meteorological and epidemiological models used and through incom- 
plete knowledge of the critical model parameters. Subjective prob- 
ability distributions reflecting present knowledge of the value of 
each parameter were used with a model that assumes Gaussian 
plume dispersion, linear chemistry, and a linear functional relation- 
ship between air pollution levels and health damage. A stochastic 
simulation was employed to generate the probability density func- 
tions for excess mortalities and person-years lost per year of plant 
operation. Example simulations were based on a 1000-MW¢(e) plant, 
Pittsburgh meteorology, and population distributions around four 
plant locations in the Pittsburgh area. All previously published 
estimates of local health effects lay within the 80 percent confidence 
interval of our estimates for plants in the vicinity of urban areas. The 
greatest uncertainty in this problem is contributed by uncertainty in 
the health-damage function. The next largest contribution is from the 
oxidation-rate coefficient. The methodology demonstrated in this 
paper should contribute to the policy analysis of energy and environ- 
mental problems. It is hoped that the primary impact of this work 
will be to promote growing attention to the problem of explicitly 
characterizing and dealing with uncertainty in the analysis of public 
policy. 48 references. 


52887 Examining energy/environment policy using decision anal- 
ysis. Buehring, W.A.; Foell, W.K.; Keeney, R.L. (Argonne National 
Lab., IL). Energy Syst. Policy; 2: No. 3 341. 367(1978). 

A convenient framework based on multi-attribute decision 
analysis is presented to help a decision maker evaluate energy/ 
environment alternatives. The resulting composite model, which 
indicates the degree to which each of a set of objectives is met by 
any specific alternatives, links a preference model with a descriptive 
environmental impact model. The preference model allows one to 
evaluate alternative strategies by formally incorporating the decision 
maker's utilities (i.e., preferences) with the quantified environmental 
impacts (supplied by the descriptive impact model), the unquantified 
effects, and the conventional costs. Utility assessments were per- 
formed for two individuals familiar with energy planning in the state 
of Wisconsin. The benefits of the process and suggestions for imple- 
mentation are discussed. 22 references. 


52888 Energy emergencies. Washington, DC; Defense Civil Pre- 
paredness Agency (1977). vp. 

The mission of the Defense Civil Preparedness Agency is to 
provide Federal assistance and direction, coordination, and guidance 
to State and local government in establishing and main’ civil 
preparedness for an enemy attack on the United States, specifically, 
for nuclear attack. It is recognized, however, that increased attack 
preparations can also improve State and local capability for dealing 
with other emergencies, such as natural disasters. It is therefore an 
accepted concept that Federally assisted personnel employed under 
the civil defense program may, while in the process of developing an 
attack readiness capability, give attention to the adaptation and use 
of locally available operational systems and services for other-than- 
enemy-caused disasters, including threats to life and health that 
might be caused by an oil embargo. Some measures are presented for 
coping with energy emergencies. Specifically, measures are detailed 
for fast-developing health and safety hazards (stoppages of iron 
lungs, etc.); heating problems; electric power outages; natural gas 
shortages; coping with rationing and conservation programs. 
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52889 User's look at coatings alternatives. Miranda, T.J. (Whirl- 
pool Res and Eng Cent, Benton Harbor, Mich). Tech. Rep. Syst., Am. 
Soc. Met.; No. 76-04, vp(1976). 

The paper reviews coatings from a user’s viewpoint and takes 
into account a number of factors which have had a dramatic impact 
on the coating industry in recent times and illustrates some solutions 
to current problems. Energy and environmental considerations are 
included, with tables showing potential pollution reduction methods 
and a comparison of energy requirements for coating systems. 6 refs. 


ENERGY RESOURCES 
REFER ALSO TO CITATION(S) 51837, 52924, 52983 


52890 (BM-IC—8772) Projects to expand energy sources in the 
western states: an update of Information Circular 8719. Rich, C.H. Jr. 
(Bureau of Mines, Denver, CO (USA)). 1977. 199p. GPO. 

This report is an expansion and update of BM-IC-8719 and 
comprises maps and tables listing the name, location, and other 
pertinent data concerning certain fuel-related projects. The maps 
show the locations of the planned or proposed facilities. The tables 
include information on projects involving the proposed or planned 
development of fuel resources, as well as the development of stor- 
age, transportation, and conversion facilities. The report covers the 
24 states west of the Mississippi River including Alaska and Hawaii. 
Of the 808 projects for which information is provided, 219 concern 
coal mines, 246 concern electric generating plants, and 115 concern 
uranium mines; Energy Supply and Environmental Coordination 
Act coal conversion notices are also included. Because of the dy- 
namic nature of ihe energy industry, many uncertainties exist and 
some of the listed projects may never become realities. Also, no 
attempt has been made to determine the degree of certainty or 
viability of each project. 


52891 (BNL—24368) Some measures of regional-industrial inter- 
fuel substitution potentials. Goettle, EJ. IV. (Brookhaven National 
Lab., Upton, N.Y. (USA)). May 1978. Contract EY-76-C-02-0016. 
43p. (CONF-780651—1). Dep. NTIS, PC A03/MF AO1. 

From 53. conference of the Western Economic Association; 
Honolulu and Kona, HI, USA (20 Jun 1978). 

One of the more important issues in the current energy 
dilemma concerns the potential for the substitution of coal for oil 
and gas in the manufacturing sector. Among the parameters required 
for such an assessment are the degrees to which various energy 
forms (oil, coal, gas, and electricity) substitute for one another in 
response to changes in their relative prices. The partial and prelimi- 
nary results are presented of a research effort designed to compara- 
tively examine substitution and demand elasticities within the manu- 
facturing sectors of several important regions of the United States. 
Demand functions for the alternative energy inputs are derived from 
a more general model of producer behavior. Data for the manufac- 
turing sectors of thirty-three states for the years 1971, 1974, 1975 are 
pooled into three regional groupings. Two statistical specifications 
are then estimated. The first is predicated on the assumption that the 
response parameters are completely heterogeneous across the three 
regions. The second has regional equality imposed on the parameter 
estimates and is identical to the complete pooling of the observa- 
tions. From the above, the regional interfuel substitution and demand 
elasticities are determined and comparatively examined. Several 
notes of caution are introduced regarding the use of these (or other 
representative) elasticities as an aid in the policy formulation and 
evaluation process. The extreme care which must be taken in both 
interpreting and ag ayeee | alternative elasticity estimates from 
energy-only models is emphasized. In addition, potentially serious 
misinformation is shown to occur when completely led cross- 
regional and time series data are used to estimate national (or sub- 
national) average response parameters. 


52892 (BNL—50800) Analytical framework for the assessment 
of energy resource and technology options for developing countries. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Feb 1978. Con- 
tract EY-76-C-02-0016. 23p. Dep. NTIS, PC A02/MF AO1. 

The purpose of this analysis is to evaluate the potential of 
various energy resource and technology options in meeting national 
economic and social development goals for developing countries. 
The kinds of resource options of interest are the development of 
various indigenous conventional resources such as oil, oil shale, 
natural gas, coal, uranium, hydropower, or geothermal energy. 
Technology options would include, for example, advanced coal- 
combustion technologies, solar energy for water heating or crop 
drying, wind-driven irrigation pumps, and energy-efficient industrial 
processes. In general, there are two categories of options to be 
considered: those that correspond to the accelerated implementation 
of existing elements of the energy system (such as oil-fired electricity 
generation) and those that correspond to the introduction of a new 
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technology (such as solar electricity). The various resource and 
technology options are analyzed with respect to a number of param- 
eters of concern, or objective functions, or “payoff functions.” 
Among the most prominent of these are the following: total fuel 
demand and fuel mix; oil imports and exports; national social goals; 
total energy costs; balance of payments; labor and capital require- 
ments; and environmental quality. The basic approach is described. 


52893 (NP—23270) Pennsylvania energy abstract. Villwock, K.; 
Shawley, G.A.; Waterman, R.; Wisch, A.J.; Barry, P. (Pennsylvania 
Governor's Energy Council, a (USA)). Win 1978. 64p. 
Pennsylvania Governor's Energy Council, Harrisburgh. 

The Abstract is a compilation of the most requested data-- 
production, distribution, and consumption of Pennsylvania's energy 
resources. Detailed data on coal, natural gas, petroleum, and electric 
power are tabulated. Additionally, information is included on esti- 
mated 1975 energy consumption, by sector and type of fuel; residen- 
tial heating, by type of fuel and county; energy purchases and unit 
costs for manufacturers, by type of fuel and industry group; energy 
purchases and unit costs for manufacturers, by type of fuel and 
uniform region; annual heating degree day normals; map--estimated 
average yearly heating degree day variations; and Btu conversion 
factors for various fuels and petroleum products. (MCW) 


52894 (PB—275938) Simulation model for resource policy evalu- 
ation (revised version). Cornell tural economics staff paper. 
Tyner, W.E.; Kalter, R.J. (Cornell Univ., Ithaca, N.Y. (USA). 
Agricultural Experiment Station). Sep 1977. 52p. NTIS PC A04/MF 
AOl. 


This report provides the detailed specification and description 
of a model which can be used to evaluate certain policy questions 
pertaining to various resources located on the public domain. The 
generalized leasing model (GEN2) described incorporates many 
factors important for public policy decisions into a framework of 
private market behavior. It is designed to determine the impacts of 
many alternative Federal policies aimed at reducing risk for private 
resource development. A wide range of leasing policy alternatives is 
also incorporated into the model so that it may be used to analyze 
the effects of alternate leasing strategies. The generalized model can 
be applied to any resource. 


52895 (PB—275996) Annotated bibliography of natural resource 
information: Powder River Basin, Northeastern Wyoming/Southeast- 
ern Montana. Final report. Joseph, T.W. (Ecology Consultants, Inc., 
Fort Collins, CO (USA)). Sep 1977. Contract DI-14-16-0008-2156. 
250p. NTIS PC Al1/MF AO1. 

The bibliography covers the flora, fauna and selected physical 
characteristics of the Powder River Basin (Montana and Wyoming) 
Ecological Test Areas being studied in depth by the Western Energy 
and Land Use Team. This test area covers known coal deposit sites 
in the state. Published and unpublished documents located by April 
1977 and pertinent to the Test Area are listed. Subject, author, 
geographic and species indexes are included. 


52896 (PB—275997) Annotated bibliography of natural resource 
information: Northwestern Colorado. Final report. Joseph, T.W. 
(Ecology Consultants, Inc., Fort Collins, CO (USA)). 

Contract DI-14-16-0008-2156. 195p. NTIS PC A09/MF AO1. 

This cena od covers the flora, fauna and selected physi- 
cal characteristics of the Northwestern Colorado ‘Ecological Test 
Area’ being studied in depth by the Western Energy and Land Use 
Team. This Test Area covers known coal deposit sites in the state. 
Published and unpublished documents located by April 1977 and 
pertinent to the Test Area are listed. Subject, author, geographic and 
species indexes are included. 


52897 Protection and resource alJocation in a Walrasian trade 
model. de Melo, J.A.P. Int. Econ. Rev.; 19: No. 1, 25-43(Feb 1978). 

A Walrasian general equilibrium trade model is used to esti- 
mate the effects of resource allocation strategies and is compared 
with the estimates that might result from a partial equilibrium 
analysis. Results from the general equilibrium model indicate that 
price distortions do not always reflect changes in the tariff structures 
that have led to resource and consumption responses. Tariff changes 
leading to variations in factor price and adjustments in relative price 
for non-traded goods are seen to result in changes in output. Where 
effective rates of protection (ERPs) and output elasticities are used 
as a basis for predicting output response to tariff changes, the general 
equilibrium model is shown to give more accurate information than 
partial equilibrium estimates. 24 references. 


52898 Of oil and ice: interview with Prince Mohammed Al- 
Faisal. Challenge; 21: No. 3, 25-31(1978). 

Prince Mohammed A\l-Faisal, son of the late King Faisal of 
Saudi Arabia, answered queries on his proposal to tow icebergs from 
the South Pole to enhance water supplies. He says the project is 
more economically lucrative than their oil industry. Oil is a diminish- 
ing resource, but with ample water supplies (of which they are now 





NOVEMBER 30, 1978 


short) additional food may be produced and may be utilized in 
industry. The prince was then questioned on the country’s econom- 
ics, industrial concerns, the workforce in Saudi Arabia, education, 
and traditional changes in the country. (MCW) 


RESEARCH AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 52861, 52882, 52892, 52949 


52899 (CONF-770478—P1, pp 333-338) Technical assistance 
and the transfer of remote sensing technology. Chipman, R. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The transfer of technology from industrialized countries to 
the third world is a very complicated process and one that requires a 
great deal of research and development. The political and social 
obstacles to this transfer are generally greater than the technical 
obstacles, but technical assistance programs have neither the compe- 
tence nor the inclination to deal with these factors adequately. 
Funding for technical assistance in remote sensing is now expanding 
rapidly, and there is a growing need for institutions to study and 
promote the effective use of this technology for economic develop- 
ment. The United Nations, the Food and Agriculture Organization, 
the World Bank, the United States Agency for International Devel- 
opment and the Canadian technical assistance agencies take different 
approaches to the problem and deal with the political pressures in 
different ways. 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 52121, 52135, 52136, 52454, 
52624, 52882 


52900 What to the nuclear program in 1977. Olds, F.C. 
Power Eng.; 82: No. 4, 62-65(Apr 1978). 

Starting in 1974, announcements of setbaks in nuclear plant 
schedules began in earnest. Most of the apparent delays, however, 
reflected the fact that most plants at that time carried unrealistic 
completion dates and had no chance of meeting them. This has 
continued through 1976-77, but with an additional feature. Real lead 
time has continued to increase at about one year per year; hence, the 
published schedules are still running behind. Plant costs now are 
time-dominated and increase as fast as lead time. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 52948 


52901 National energy transportation. Volume III. Issues and 
—. Ninety-Fifth Congress, Second Session, United States 

March 1978, Publication No. 95-15. Washington, DC; Com- 
mittees on Energy and Natural Resources and Commerce, Science, 
and Transportation (1978). 572p. GPO. 

This is the third volume of a study of the movement of energy 
in the United States under the general title, ‘National Energy 
Transportation”; Vol. I was published in June, 1977, entitled ‘’Cur- 
rent Systems and Movements”; Vol. II, “Federal Interests and 
Responsibilities,” is still in preparation. This volume presents de- 
scriptions and assessments of more than forty issues and problems 
that concern transportation and energy; it is divided into four parts, 
presenting the issues related to each of four general areas from 
which energy is or will be transported. The first section describes 
issues related to current energy movements within the U.S. and 
potential issues related to current areas of domestic energy supply. 
The second section focuses on Alaskan energy resources as a major 
new source of energy supply. Currently, only oil is reaching the 
contiguous states from Alaska, but natural gas and perhaps coal will 
follow; significant transportation-related problems are discussed. The 
third section deals with transportation issues concerning imported 
energy. Oil imports are already huge, but promise to grow further. 
Imports of natural gas, both in pipelines and LNG tankers, and LPG 
present additional issues. The final area, that of western coal re- 
sources, is a major new supply area for U.S. energy, perhaps the 
only one available in the contiguous 48 states over the next few 
years; numerous issues related to transportation of this coal are 
described. 


ENERGY MANAGEMENT AND POLICY 


WASTE HEAT UTILIZATION 


52902 (CONF-780652—1) Economic sensitivity analyses of and 
the effects of urban growth on district heating system implementation. 
Pine, G.D. (Oak Ridge National Lab., Tenn. (USA)). 1978. Contract 
W-7405-ENG-26. 28p. Dep. NTIS, PC A03/MF A0O1. 

From Meeting of the District Heating Association; Hot 
Springs, VA, USA (19 Jun 1978). 

Thesis. Submitted to Massachusetts Inst. of Tech., Cam- 
bridge. 

A detziled analysis of district heating is undertaken to clarify 
its economics. Base-case urban models, economic assumptions, and 
distribution networks are defined and a computer program is devel- 
oped to select optimum pipe sizes for the networks and to calculate 
ife-cycle costs. Cost optimization is carried out by considering 
thermal-energy-production costs as well as thermal-conveyance 
costs. Because of the large number of variables entering into the cost 
determination, sensitivity analyses are performed to examine the 
effects of variations from base-case assumptions. Variations in the 
installed pipe cost, interest rate, maintenance costs, and degree of 
market penetration are shown to have the greatest effect on energy 
cost. Pumping power and heat loss are found to be relatively 
insignificant cost items. Proper phasing of system implementation 
with urban growth is shown to be very important. Initial use of 
temporary heat sources located near the loads coupled with imple- 
mentation of only local piping networks is advantageous for present 
gas and oil prices if the urban growth occurs over a period of 15 to 
30 years. There is shown to be an economically optimum time for 
conversion to a large centralized thermal energy source. 


52903 (COO—4531-2) Progress of research on waste energy 
management for electric power plants. IIT Waste 

Project progress report No. 2. Porter, R.W. (ed.). (Illinois Inst. of 
Tech., Chicago (USA)). Feb 1978. Contract EC-77-S-02-4531. 82p. 
Dep. NTIS, PC A05/MF A011. 

This report consists of two parts. Part 1 deals with the final 
technical report of a study entitled “Open Circulating-Water Cool- 
ing Systems for Large Electric Power Plants”. Emphasis was on 
thermal performance and environmental effects of atmospheric-spray 
cooling systems. Theoretical, laboratory, and field experimental 
studies were directed toward characterizing the controlling-fluidme- 
chanic phenomena governing heat and mass transfer. Specifically, 
the following aspects are analyzed: flow of the atmospheric bound- 
ary layer over confining banks; local wet-bulb temperature interfer- 
ence; performance of spray modules as heat exchangers; and envi- 
ronmental effects of heat and moisture release. Part 2 concerns initial 
progress on "Utilization of Rejected Heat from Electric Power 
Plants”. The particular methods of interest are such that the power 
cycle is not expected to be adversely affected by the beneficial use of 
waste heat, and a degree of independence of operation is anticipated. 
Considered are integrated wastewater treatment systems, and dis- 
charge into municipal water supplies, and spray irrigation systems. 
The research is directed towards a systems analysis for each applica- 
tion with supporting fluid mechanic studies. The wastewater and 
spray-irrigation studies include, in part, the use of atmospheric 
sprays, and the supporting fluidmechanic studies represent a continu- 
ation of Part 1. 


52904 (NP—23272) District heating: a state of the art review, 
1977. Robinson, P.J. (New Zealand Electricity Dept., Wellington). 
Jan 1978. 7ip. Dep. NTIS (US Sales Only), PC A04/MF AOI. 

This report reviews the state of the art of district heating 
practice throughout the world. It describes the expected future 
developments in the field of district heating and the future role of 
district heating in the energy economy of the nations of the world. 
Then the important economic, adminstrative, and technical aspects 
of district heating are highlighted. This is to ensure that any feasibil- 
ity studies carried out on district heating in New Zealand are based 
on a sound and adequate knowledge of the technical problems to be 
faced in district heating schemes and include an understanding of 
their organization and practice throughout the world so that mean- 
ingful and accurate conclusions can be drawn. The report is based on 
the results of an extensive literature survey undertaken by the author 
and on observations made and information supplied to the author 
during visits to several district heating schemes in France, West 
Germany, Denmark, and Sweden during September and October 
1976. 238 references. 


52905 Electricity and space heating supply systems. Maerzen- 
dorfer, H. (Steirischen Wasserkr und Elektr, Graz, Austria). Oesterr. 
Z. Elektrizitaetswirtsch.; 31: No. 1, 16-28(Jan 1978). (In German). 

As the fuel shortage is increasing, electricity production and 
heat requirements are merging into a single problem. This study is 
concerned with the minimization of fuel consumption on the various 
supply systems under Central European conditions, where the elec- 
tricity requirements range between 10 and 20 percent of the total 
energy requirements (both electricity and low-temperature heat). 
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The cost problem is deliberately left out of consideration. Arranging 
the different energy systems in order of minimum fuel consumption 
on the basis of the results of this study is possible to a limited extent 
only, as the considerable variety of marginal conditions gives greatly 
scattered results. Nevertheless, the potential for economizing with 
energy is large enough to justify the input of substantial funds and 
means for a further development of the technical components, so 
that provisions for large-scale use of heat should be made even in the 
design of new facilities in the field of energy production and heat 
consumption. 11 refs. 


CONSERVATION 


REFER ALSO TO CITATION(S) 52928, 52935, 52941, 52978, 
52979, 53046, 53047, 53048 


52906 (BNL—24328) Energy demand and conservation analysis. 
Carhart, S.C. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1978. Contract EY-76-C-02-0016. 20p. (CONF-780358—1). Dep. 
NTIS, PC A02/MF AOl1. 

From Conference on energy, economy, and environment; 
Palermo, Italy (28 Mar 1978). 

The author reviews some results of: (1) the Energy Policy 
Project of the Ford Foundation, first major effort to systematically 
examine the energy growth/economic growth relationship; and (2) 
international studies of the Workshop on Alternative Energy Strate- 
gies convened by Professor Carroll Wilson of M.I.T., in which the 
relationship between energy and the economy was covered in detail 
for 69 sectors under varying assumptions. He then turns to studies 
being done at Brookhaven, especially four policies examined to 
estimate the effects of higher energy prices on demand and GNP. He 
concludes that the main lesson drawn from all of these studies is that, 
in the long term, there is a wide latitude for reducing energy 
consumption in industrial economics without major reductions in 
economic growth. However, sudden and unanticipated shortages 
make it impossible in the short term to implement any major im- 
provements in energy efficiency. Thus, he concludes, government 
policy and corporate planning need to have two tracks: a short-term 
program for shortages of limited duration and a long-term program 
of new investment and improvements of existing facilities to adjust 
to energy prices that are rising more rapidly than inflation generally. 
(MCW) 


52907 (HCP/M5017—01/1) Planning program to accelerate 
energy conservation in municipalities. Interim report. (Public Tech- 
nology, Inc., Washington, DC (USA)). Jul 1978. Contract EC-77-C- 
01-5017. 80p. Dep. NTIS, PC A05/MF AO1. 

The fundamental objective of the work described in this 
interim report is to accelerate the use of energy technologies in local 
government. To achieve this objective, the energy needs of repre- 
sentative jurisdictions are identified. A User Requirements Commit- 
tee was formed for the purpose of assisting the program in the 
selection of these energy needs and identifying the most appropriate 
solution that matches the energy need. One energy technology was 
selected for immediate implementation (i.e., The Energy Conserva- 
tion Retrofit Manual for Existing Public Institutional Facilities) and 
an agenda of other energy technologies was developed for future 
implementations in urban communities. The discussion of each of the 
above topics is presented in detail in this interim report. The results 
of three Urban Technology System demonstration sites will show 
the best method to accelerate energy conservation in buildings using 
the manual. This information will be made available to those urban 
communities that are implementing building energy-conservation 
programs or are conducting a building energy-conservation planning 
program. Several conclusions can be identified after the first pro- 
gram year. First, a significant number of local government officials 
are eager and willing to participate in energy-conservation programs 
that can provide direct benefit to local governments in general. 
Second, an existing technology delivery system (the Urban Technol- 
ogy System) is successfully being used to implement energy technol- 
ogies in local governments. (MCW) 


52908 (HCP/W1227—01)  Utility-sponsored home-insulation 
programs. (Booz, Allen and Hamilton, Inc., Washington, DC 
(USA)). Jun 1978. Contract EY-76-C-03-1227-015. 463p. Dep. NTIS, 
PC A20/MF AOl. 


The need for an analysis to describe important factors that 
must be considered in designing and implementing home-insulation 
programs sponsored by utilities led to this report. Chapter I reviews 
a sample o = Federal and state legislation and provides an 


overview of national association and state regulatory activities. 
Chapter II discusses major programmatic issues related to utility 
involvement in home-insulation retrofit programs. Chapter III con- 
tains 12 case studies of utility insulation programs. Appendix A 
presents methodology and a discussion guide used to prepare the 12 
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case studies. Appendix B contains capsule descriptions of 24 addi- 
tional utility-sponsored programs. Appendix C gives examples of 
forms and contracts used by utilities studied in their insulation 
programs. Appendix D contains electric and gas utility residential 
sales data for utilities likely to be affected by national legislation. The 
12 case studies were chosen after considering such variables as 
regional location, type and ownership arrangement of utility, etc. 
The twelve utilities are located in California, Iowa, Missouri, New 
York, Oregon, Texas, Virginia, Washington, and Wisconsin. (MCW) 


52909 (PB—276006) U.S. energy conservation could benefit from 
experiences of other countries. (General Accounting Office, Wash- 
ington, DC (USA). International Div.). 10 Jan 1978. 41p. (ID—78-4). 
NTIS PC A03/MF AO1. 

Energy conservation policies and practices of four European 
countries are discussed. Information on those effective measures 
which seemed to be applicable to U.S. efforts are noted. 


52910 (TID—28608) Report to Congress: implementation of 
energy conservation programs with the Federal government pursuant 
to the Energy Policy and Conservation Act. (Executive Office of the 
President, Washington, DC (USA). Energy Policy and Planning). 
Jul 1977. 103p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

The report details the activities of the executive branch 
toward implementing the Federal energy conservation measures of 
the Energy Policy and Conservation Act during the first year since 
enactment. It also covers more because (1) EPCA provisions add to 
conservation measures that were in place prior to its becoming law, 
and (2) planning and administration of energy conservation efforts 
are not limited to EPCA provisions although these do form a 
substantial portion of the total effort. Excerpts from EPCA are first 
presented, then EPCA actions are reviewed. The Federal Energy 
Management Program actions are reviewed. Information is provided 
in three appendices: Vanpooling in the Private Sector; Temporary 
Regulation 6-28, Federal Property Management Regulations; and 
Federal Energy Use—FY 1976. (MCW) 


52911 Optimum industrial utilization of gaseous fuels. Winter, 
E.F. (Shell International Gas Ltd, London, Engl). J. Inst. Fuel; 51: 
No. 406, 46-58(Mar 1978). 

The author examines in detail how gaseous fuels can contrib- 
ute to energy conservation in specific situations during the process- 
ing of materials. Examples of favorable applications of gas are 
evaluated within the following types of industrial process: industrial 
drying; process water heating; metals reheating; ceramics firing; lime 
burning. It is suggested that the adoption of improved technology 
based on gas should be encouraged in order to improve energy 
=— and to reduce wastage of both gaseous and all other fuels. 
14 refs. 


52912 Advisory Council on Energy Conservation. Paper 8. 
Energy for transport: long-term possibilities. London; Her Majesty's 
Stationery Office (1978). 24p. £ 1.25 net. 

The pattern of transport consequent upon the choice of fuels, 
vehicles, and modes in the UK cannot change markedly in the short 
term of a few years because of the inertia in manufacturing and in 
infrastructure. Moreover, with the advent of North Sea oil, there is 
little incentive to contemplate large changes during the next two 
decades. With continuing growth of GNP, it is likely that the total 
absolute energy use for transport will increase despite all thrift 
encouragement—and present transport policies contemplate a grow- 
ing transport demand for both passengers and freight. That very 
inertia which makes rapid change impracticable is the reason for 
giving serious thought now to the means of supplying transport 
energy inputs in the 1990s and the next century. The scope of this 
paper is restricted to the means by which a pattern of transport 
demand, broadly similar in amount and type to the current one, 
could be met. Adaptations that could actually reduce transport 
demand are cited. Surveys on alternative fuels from non-fossil 
sources (methanol synthesis, hydrogen, biochemical sources of fuel) 
and fossil sources (syncrude from coal, fuel cells) are made. Electri- 
cal energy from power stations is forecast. Comparisons between use 
of electrical energy and fuels in vehicles are made for energy for 
road and tracked vehicles, effect of option choice on total national 
energy demand, differences in capital investment, post-oil period and 
post-fossil-fuel era choices. The transition to electric vehicles is 
discussed. (MCW) 


52913 Researches on total energy systems. 2. Role of conserva- 
tion in energy systems. Wakamatsu, S.; Koyama, S. Denki Shikensho 
Tho; 41: No. 5, 386-400(1977). 

Energy conservation is considered to be one of the most 
important means to overcome the unbalance of energy supply and 
demand in the future. It has, however, diverse areas which lead to 
difficulties to be analyzed systematically. The areas of energy con- 
servation are surveyed and classified in this paper. An approach to 
the implementation of energy conservation is proposed. 30 refs. 





NOVEMBER 30, 1978 


52914 Advisory Council on Energy Conservation. Paper 2. Pas- 
senger transport: short- and medium-term considerations. London; 
Her Majesty's Stationery Office (1976). 19p. 90p. 

The Transport Working Group of the Advisory Council on 
Energy Conservation prepared this Discussion Paper, which includ- 
ed the following subjects: the present situation; energy savings in 
passenger transport; policies for energy conservation in transport 
(short- and medium-term); private use of business cars; and relevant 
recommendations in Report of Advisory Council on Energy Conser- 
vation (and petrol pricing). 


52915 Energy conservation (Scotland). London; Her Majesty's 
Stationery Office (1976). 22p. 

The purpose of this Circular, which has been prepared in 
conjunction with the Scottish Office, is to assist local authorities in 
controlling and reducing their energy costs at a time when fuel 
prices have risen enormously. Local authorities account for about 
4% of UK energy consumption, with a further 8% being consumed 
in public sector housing. Valuable savings have already been 
achieved in these areas but there is certainly scope for further action. 
The Circular describes practical measures that may be taken and also 
seeks to establish a continuing relationship between local authorities 
and the Department of Energy. The scope of the Circular is limited 
for the most part to energy-saving measures that can be implemented 
in the short to medium term and that do not involve major capital 
expenditure. 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 51702, 52135, 52862, 52871, 
52890, 52906, 52935, 52937, 52971, 52977 


52916 (CONF-771160—) State planning for winter energy emer- 
gencies: workshop materials. (Department of Energy, Washington, 
DC (USA). Economic Regulatory Administration). Apr 1978. 234p. 
Dep. NTIS, MF A01. 

From Regional workshop pertaining to state planning for 
winter emergencies; Seattle, WA, USA (28 Nov 1977). 

Workshops were conducted in 5 cities to improve communi- 
cations between the states and the Federal government so that both 
might be better prepared to avoid or mitigate the impacts of energy 
emergencies during the winter; to provide a forum for the exchange 
of technical information regarding selected energy demand restraint 
measures which could be implemented by individual states or re- 
gions in an energy emergency; and to promote the concept of pre- 
crisis contingency planning and strategy development, with particu- 
liar emphasis on the need for interstate coordination of emergency 
plans. The major topics addressed by the discussion guide involved 
net energy use impact, implementation procedures and problems, 
and social and economic effects. The Task Force performed exten- 
sive research into the technical considerations and prior experience 
in implementing each of the demand restraint measures selected for 
discussion. Results and conclusions are summarized for reduction of 
thermostat setting for space conditioning and water heating; reduc- 
tion in hours of operation and lighting in commercial establishments; 
reduction in hours of operation in school, and industrial fuel substitu- 
tion. (MCW) 


52917 (NP—23268) International energy trends. (Organization 
for Economic Co-Operation and Development, 75 - Paris (France)). 
17 May 1978. Sip. Dep. NTIS (US Sales Only), PC A04/MF AO1. 

Preliminary estimates suggest that in 1977 primary energy 
requirements of the OECD rose by 0.9 against an increase in GDP of 
3.5% as compared with 1976. This ratio of economic growth to 
economic development held true in each of the three main areas of 
the OECD. On the basis of these preliminary estimates for 1977, the 
elasticity of energy requirements to GDP growth is 0.52 for the 1972 
to 1977 period, against the 1.05 which applied during the 1960 to 
1972 period. In this first section of this report, the 1977 energy 
supply by source, net oil imports and stocks, early 1978 data, and 
energy price changes 1977/76 are discussed. Section II, energy 
requirements and economic activity 1960 to 1972 and 1972 to 1977 in 
major industrialized countries of the OECD tabulates extensive data 
on the relationships. Consumption data, crude oil and petroleum 
import and export data, and economic data are included in additional 
graphs and tables. (MCW) 


52918 (PB—276281) Tasmanian energy statistics. Finney, A.J.T. 
(Tasmania Univ., Sandy Bay (Australia)). 1976. 29p. NTIS PC A03/ 
MF AOl. 

This report brings together the statistics relating to the supply 
of energy in the form of combustible fuels and electrical power 
within the State of Tasmania for the decade bounded by the fiscal 
years 1964-65 and 1974-75. 
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52919 (PB—276410) Energy supply and environmental impacts: 
conventional energy sources. Study module (final). McFadden, J. 
(Northwest Energy Policy Project, Portland, Ore; ye. Energy, 
Inc., Idaho Falls, ID (USA)). 1977. 349p. NTIS A15/MF AOl. 

The study examines in detail the future supplies and prices of 
all forms of energy consumed in the Pacific Northwest (electricity, 
natural gas, petroleum, and coal) through the year 2000. Sets o 
alternative assumptions on the availability, price, and use of these 
forms of energy are used to develop scenarios leading to low, 
moderate, and high rates of growth in supply and demand. Quanti- 
fied estimates of the environmental impacts likely to occur at each 
rate of growth are given. 


52920 United States energy outlook. Stelzer, I.M. Aware; No. 94, 
6-9(Jul 1978). 

From Midyear international financial and economic outlook 
conference; Geneva, Switzerland (31 May 1978). 

The author reviews the "energy crisis” in the U.S. and 
discusses U.S. energy outlook in terms of reactions to the fear of 
embargo, the cartel-level prices, and the fear of long-term physical 
shortages. In sum, the author concludes that there is no chance of 
achieving the Administration's goal of reducing imports to 7 million 
barrels per day in 1985 (from 8.7 million in 1977)--absent quotas, 
long-run demand elasticity far higher than any studies now suggest, 
or further sharp increases in the real price of oil. Second, the United 
States energy outlook has actually worsened in recent years. In 1974 
oil imports averaged 6.1 million barrels per day; by 1978 they had 
risen by 40%. In 1974 United States electric utilities planned to have 
178,000 megawatts of nuclear capacity in operation in 1984; they 
now plan 136,000 megawatts for that year. So, too, with coal: p 
made in 1974 called for 324,000 megawatts of coal-fired generation 
by 1984; current plans call for only 293,000 megawatts of such 
capacity. These reductions in planned nuclear and coal capacity are 
approximately the equivalent of a decision to burn 2,000,000 barrels 
a day more oil (or gas equivalent) in utility boilers than would 
otherwise have been used. This is a giant step backward on the road 
to “Independence,” and an enormous retreat in the “War” on the 
energy problem. Third, the likelihood of shortages of electrical 
energy has increased. This does not mean impending blackouts; 
rather, it will be reflected in higher costs and reduced reliability. 
Perhaps it will also mean playing catch-up in the 1980's--construct- 
ing short lead-time oil-burning facilities to fill the gap. (MCW) 


52921 Monthly energy review. Mon. Energy Rev.; 1-91(Jun 
1978). 

Statistics on domestic energy production of fossil fuels and 
electric power, imports of fossil fuels, energy consumption, resource 
development, and prices for petroleum products are compiled in 
tables and graphs. The information compiled shows monthly produc- 
tion and consumption, the year’s cumulative figures, and historical 
values for comparison with previous years. (JSR) 


52922 Monthly energy review. Mon. Energy Rev.; 1-97(Feb 
1978). 

Statistics on domestic energy production of fossil fuels and 
electric power, imports of fossil fuels, energy consumption, resource 
development, and prices for petroleum products are compiled in 
tables and graphs. The information compiled shows monthly produc- 
tion and consumption, the year’s cumulative figures, and historical 
values for comparison with previous years. (JSR 


52923 Energy systems in the context of medium and long-term 
prospects. Hoafele, W. Glueckauf; 114: No. 1, 31-37(5 Jan 1978). (In 
German). 

This paper constructs, on an analytical basis starting from the 
present, a number of scenarios of sources of energy supply in the 
years 2000, 2030, and 2050 and examines these in relation to one 
another. Up to the year 2000 present trends in the pattern of fuel use 
may persist, but after 2030 the new long term situation will have 
started developing (permanent supply from breeder reactors and 
solar energy); the intervening years of transition require strategic 
planning. Particular emphasis is placed on price trends, which are 
estimated, methanol production and capital for stable energy supply. 
Finally the consequences for Germany are studied. 


52924 Outlook: can past experience throw light on the future. 
Ferrari, A. (Commis a l'Energie At, Fr). Rev. Energ.; 29: No. 300, 
13-19(Jan 1978). (In French with English abstract). 

The degree of precision of past energy forecasts is examined. 
The forecasts of the 1952 Paley Commission's report, the 1953 
Palmer Putnam report, and the 1957 Armand report are com 
with the actual energy and primary materials consumption in 1975 in 
the United States and the non-Communist world. It is shown that all 
the forecasts of the GNP by Paley and Armand were too low. Paley 
forecast energy consumption in the United States very exactly. His 
skepticism with regard to nonconventional sources has proved itself. 
Forecasts with respect to particular resources are analyzed. The 
development of resources and consumption in the Third World has 
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been grossly underestimated. The usefulness and limitations of fore- 
casts are weighed. 


52925 Monthly energy review. Mon. Energy Rev.; 1-96(Jan 1978). 

Statistics on domestic energy production of fossil fuels and 
electric power, imports of fossil fuels, energy consumption, resource 
development, and prices for petroleum products are compiled in 
tables and graphs. The information compiled shows monthly produc- 
tion and consumption, the year’s cumulative figures, and historical 
values for comparison with previous years. (JSR) 


52926 Energy situation in the Community: situation 1977, out- 
look 1978. Luxembourg; Commission of the European Communities 
(1978). 16p. $0.65. 

This report analyzes the energy situation in the Community in 
1977 and comments on the outlook for 1978. Demand for energy, 
which it is estimated increased by only 1.1% in 1977, was mainly a 
result of low economic growth—with GDP rising by about 2%— 
and to some extent a reflection of a continuing energy conservation 
effort. The comparison between the estimates for 1977 and those for 
the previous year (1976: energy + 6%; GDP + 4.8%) seems to 
indicate a more marked reaction of energy demand to the slowing 
down or the growth in economic activity. In 1977 oil demand 
dropped by 2% and the consumption of coal declined by about 3%. 
On the other hand, natural gas consumption rose by 6% and electric- 
ity demand increased by 3.4%. The economic outlook for 1978 is of 
growth in GDP of around 3%—still below the 4.5 to 5% annual 
target for the Community in the medium-term. Energy demand is 
likely to grow by about 3%, with the demand for oil rising by 2% 
and natural by 9.9% (reflecting increased availability). The 
demand for electricity is expected to rise by about 3.9%. However 
the demand for coal is expected to increase only marginally owing to 
the difficult market situation. Some 3300 MWe of nuclear capacity 
were added to the Community network in 1977, the total nuclear 
capacity of the Community thus reaching 22,400 MWe. In 1978 the 
total nuclear park is expected to exceed 27,000 MWe. The nuclear 
contribution to total electricity production, which reached 10% in 
1977, could rise to about 12% of total electricity production in 1978. 


52927 Studies of United States primary energy supply: a review. 
Epple, D. 7 *——ce, Univ., Pittsburgh). Energy Syst. Policy; 
2: No. 3, 245-265(1978). 

This paper contains a review of studies of the supply of 
primary energy resources in the United States. Studies of oil, natural 
gas, and coal supply receive particular emphasis. Methodology used 
in both technical and econometric studies is described and critiqued, 
and quantitative results are summarized. The intent of the paper is to 
provide an assessment of the potential usefulness of various methods 
of forecasting future energy supplies. 28 references. 


52928 Demand and conservation of end-use and primary energy 
in the residential and commercial sectors. Chern, W.S. (Oak Ridge 
National Lab., TN). Energy Syst. Policy; 2: No. 3, 267-285(1978). 

This paper presents an integrated energy-demand model for 
the combined residential and commercial sector. The model consists 
of two parts: the first determines aggregate demand for energy and 
the second estimates market shares for electricity, natural gas, and 
petroleum apg Demand elasticities for aggregate as well as 
individual fuels are analytically derivable. The study concludes that 
pricing strategies can be effective in stimulating the conservation of 
energy. Furthermore, raising prices of petroleum products and natu- 
ral gas have greater potential for conservation of end-use energy 
than raising electricity prices. However, when the primary sources 
of energy are considered, the results show that raising the prices of 
electricity is far more effective for energy conservation than raising 
the prices of natural gas and petroleum products. This practice is 
more effective because the overall efficiency of fuel use is lower 
when electricity is employed as the end-use energy form. 11 refer- 
ences. 


a Monthly energy review. Mon. Energy Rev.; 1-94(Dec 

Statistics on domestic energy production of fossil fuels and 
electric power, imports of fossil fuels, energy consumption, resource 
development, and _— for petroleum products are compiled in 
tables and graphs. The information compiled shows monthly produc- 
tion and consumption, the year’s cumulative figures, and historical 
values for comparison with previous years. (JSR) 


52930 European coal requirements to the year 2000. Ind. Miner. 
(London); 59: No. 11, 525-528(Nov 1977). 

This article analyses the world’s energy requirements up to 
the year 2000. Discusses the energy position of EEC: needs and 
production, role of fossil fuels; coal production in 1975 and outlets; 
part played by EEC’s coal faced by increasing demand; and the 
reserves and production capacity of various countries and in particu- 
lar of F Germany and the UK. CEPCEO think that a target of 
300 Mt should be aimed at for the end of the century. This would 
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call for an early definition of Community power policy, creation of 
modern coal burning power plants and harmonization of import and 
production policies. 


at Monthly energy review. Mon. Energy Rev.; 1-97(Nov 
1977). 

Statistics on domestic energy production of fossil fuels and 
electric power, imports of fossil fuels, energy consumption, resource 
development, and prices for petroleum products are compiled in 
tables and graphs. The information compiled shows monthly produc- 
tion and consumption, the year’s cumulative figures, and historical 
values for comparison with previous years. (JSR 


52932 Monthly energy review. Mon. Energy Rev.; 1-96(Oct 
1977). 

Statistics on domestic energy production of fossil fuels and 
electric power, imports of fossil fuels, energy consumption, resource 
development, and prices for petroleum products are compiled in 
tables and graphs. The information compiled shows monthly produc- 
tion and consumption, the year’s cumulative figures, and historical 
values for comparison with previous years. (JSR 


52933 Development of energy consumption in the Federal Repub- 
lic of Germany. Oe/; 15: No. 6, 150-152(Jun 1977). (In German). 

On the basis of the overall economic development, the prima- 
ry energy consumption in the FRG according to energy sources and 
sectors is estimated until 1990. Two estimates on the electricity 
demand indicate that there will be a shortage of supply in electricity 
from 1985 onwards, if against the targets of the present energy 
policies a lower nuclear power plant capacity is assumed. Concludes 
with a survey of possible developments in the consumption of 
petroleum until 1990. 


52934 Arizona energy: a framework for decision. Tucson, AZ; 
Univ. of Arizona (1976). 154p. $5.00. 

From 28. Arizona Town Hall research report; Phoenix, AZ, 
USA (Apr 1976). 

Technical and planning-related information on Arizona's 
energy needs and resources are presented, with some —_ atten- 
tion to the potentials of hydropower and to water use for extraction 
and conversion of energy minerals and for cooling in thermal power 
generation. Material is presented on the state’s energy economy 
oe discussion of supply sources and consumption patterns, 
techni explanations of energy conversion and use, potential 
energy sources and their availability, and decision making issues and 
prospects. Although coal is abundant, large quantities of water are 
needed to process it, as well as for gasification. Hydropower cannot 
compete in output with the coal-fired Navajo Generating Station at 
Page, Arizona, because of a lack of enough suitably placed river 
water. Pumped storage for secondary hydroelectric generation is an 
economical way of providing required peaking power. Water needs 
for processing and cooling are outlined. The Navajo station, for 
instance, used 13.5 acre-feet of water per year for each magawatt 
produced. Sources include surface, ground, and waste water. 
Groundwater is most versatile and abundant, but overdraft is becom- 
ing widespread and supplies are limited. Waste water discharge and 
reuse potentials are also described. Legal questions concerning Colo- 
rado River water use and thermal pollution problems are discussed. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 51980, 52233, 52439, 52867, 
52906, 52910, 52920, 52923, 52924, 52930, 52947, 52980, 53454 


52935 (BNL—50686) Whither energy: future shock or greening. 
Hoffman, K.C. (Brookhaven National Lab., Upton, N.Y. (USA)). 30 
4 1977. Contract EY-76-C-02-0016. 17p. Dep. NTIS, PC A02/MF 
AOl. 

Brookhaven Lecture Series Number 145. 

The U.S. stands on the threshold of new energy policies that 
will determine the future course of energy supply and demand. 
Society must accommodate itself over the next 30 years to reduced 
supplies of oil and gas and to higher energy costs. Dr. Hoffman 
states that analysis of the energy system and its relationship to the 
economy and environment has led to several findings that give 
promise for the future. Given some lead time, he feels that our 
economy can accommodate to increased energy scarcity while deli- 
vering the goods and services that we desire for ourselves and for 
our descendants. Technology will play an extremely important role 
in our efforts to produce continued innovation, with perhaps more 
emphasis placed on the effective use of energy and resources in 
serving society—conservation. There are still several difficult prob- 
lems to be overcome during this transition period with regard to the 
distribution of energy use among various income groups in the U.S. 
and among the developed, developing, and less-developed countries 
of the world. The management of this transition to new energy 
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sources and a more-efficient economy will require close coordination 
of energy policy with other domestic policies and with foreign 

licy to ensure that social strains and international tensions result- 
ing from energy supply and trade problems do not get out of control. 
The lecture addresses these policy relationships and includes some 
projections of our energy future on regional, national, and interna- 
tional levels. 


52936 (DOE/ERA—0009(Draft)) Proposed standby gasoline ra- 
tioning plan. Economic and regulatory analysis draft. (Department of 
Energy, Washington, DC (USA). Office of Regulations and Emer- 
gency Planning). Jun 1978. 293p. Dep. NTIS, PC A13/MF AOI. 
This economic and regulatory analysis meets the requirements 
of the ee Policy and Conservation Act, which calls for an 
evaluation of the potential economic impacts of the gasoline ration- 
ing contingency plan. In addition, this analysis is intended to satisfy 
the requirements of the President's Executive Order No. 12044 of 
March 23, 1978, regarding government regulations, and provides an 
inflationary impact statement for the proposed rationing plan. To 
perform the analysis of rationing program impacts on the total 
national economy, three separate projections were required. First, a 
projection is made of the “normal” U.S. economy for a future 
period--the last quarter of 1980 through the third quarter of 1981 in 
this analysis. Second, a projection is made of the impacts which a 
petroleum supply interruption would have on the U.S. economy 
during this future period, assuming that DOE's standby allocation 
and price control regulations were implemented for crude oil and 
roducts. Third, and most significant, an estimate is made of the 
incremental impacts of the gasoline rationing program on this al- 
ready-perturbed future U.S. economy. 


(NP—23292) Energy scenarios: supplementary studies. 
No. 33. Harris, G.S.; Ellis, M.J.; Scott, G.C.; Wood, J.R.; 


Development Committee, Auckland). Apr 1978. 17p. Dep. NTIS 
(US Sales Only), PC A02/MF AOI. 
Three paths for New Zealand's energy future were discussed 
goenty in Energy Scenarios for New Zealand (EAPA 3:4113). 
e three scenarios, Continuation, Low New Zealand Pollution, and 
Limited Growth demonstrated the energy implications of different 
social attitudes to material wealth, environment, and resources. The 
scenarios do not offer a simple prescription for New Zealand's 
energy future, but do present some useful insights for policy formu- 
lation and isolate a number of critical issues. Additional work was 
undertaken on four of the most important problems on which it was 
felt the Scenarios provided insufficient information: identifying the 
potential impact of efficiency measures on energy demands; meeting 
the needs for liquid fuels, especially for transport; defining the 
potential contribution of renewable sources to the country’s energy 
supplies; and establishing whether there is a role for nuclear power. 
These studies attempt to answer questions about the impact of 
particular policy options on energy supplies. They all use the eco- 
nomic structure of the Continuation scenario for determining energy 
demands, thereby providing a basis for direct comparison. The 
choice of the Continuation economy was chosen because it has a 
— demand than the other two scenarios, providing a more 
difficult test for the alternative supply strategies. The themes of the 
three new studies used in modifying the energy supplies and de- 
mands of Continuation are: increased energy efficiency; reduced 
imports of fossil fuels; and renewable sources. (MCW) 


52938 Management audits: costs and benefits. Larkin, E.P. 
Public Util. Fortn.; 101: No. 12, 11-14(8 Jun 1978). 

Independent consultants have been called upon increasingly 
to conduct management audits of utilities as public indignation over 
rate regulation has grown. The development of conflict between 
economic and political realities is traced and a place seen for the 
auditor to ameliorate some of the hostility and confusion during the 
period when the consumer adjusts to paying higher rates for less 
consumption. The author recommends that management audits 
should follow a demonstrated need and the definition of an objective 
good; that auditors should be independent of either a company or 
regulatory bias; that utility efficiency should be defined and evaluat- 
ed in terms of measurable benefit to the ratepayer; and that either 
party should have the opportunity to rebut any criticism it feels to be 
unjustified. 


52939 Reflections on administrative hearings. Wald, H.P. (Fed- 
eral Energy Regulatory Commission, Washington, DC). Public Util. 
Fortn.; 101: No. 12, 21-25(8 Jun 1978). 

A review of current administrative-hearing procedures con- 
cludes that changes are needed to make the input of economists a 
productive part of the regulatory process. Some problems econo- 
mists encounter as expert witnesses include the adversary rather than 
learning character of hearings, the weight given to legal precedent, 
and the difficulty of translating complex economic theory and tech- 
niques into lay terms. To overcome these problems, the author 
suggests allowing expert witnesses to discuss all sides of an issue and 


ENERGY MANAGEMENT AND POLICY 5257 


be free from diversionary attack by opposing lawyers. He recom- 
mends moving away from legal precedent to take advantage of the 
new analytical tools that are available for econometric modeling and 
to base regulatory decisions on their intrinsic public benefits. To 
improve the cross-examination of technical material he recommends 
having the experts rather than trial counsel conduct the discussion. 


52940 World coal policy. Thring, M.W. J. Inst. Fuel; 50: No. 
405, 179-184(Dec 1977). 

This paper discusses possible courses of action including the 
use of premium fuels only for the purposes for which they are ideally 
suited, and telechiric mining of coal to provide energy for 100-200 
years, after which renewable energy sources would be used. The 
advantages of telechiric mining are listed. 


52941 Government procurement and operations. Tether, I.J. 
Cambridge, MA; Ballinger Publishing Company (1977). 213p. 
$15.50. 

Environmental Law Institute State and Local Energy Conser- 
vation Project. 

This book is intended for use by state and local officials who 
are involved in "keeping the government's house”, and by any other 
individuals who are interested in utilizing this function as a means of 
promoting energy conservation. State and local governments, trying 
to conserve energy in their respective jurisdictions and trying to 
contribute to national energy conservation, have far greater control 
over what they buy, how they use it, and how they dispose of it than 
the rest of society has over these same functions. The book examines 
legal and institutional aspects of conserving energy through govern- 
ment procurement and government operations and analyzes how 
these may be used as tools to effect energy conservation in areas 
outside of government. The author suggests strategies for overcom- 
ing various legal, institutional, and political roadblocks to conserva- 
tion and for affirmatively implementing conservation programs. 
Demand oriented, these strategies would reduce demand for energy 
through increased efficiency of current uses of energy or, occasion- 
ally, by eliminating certain existing uses. 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 51979, 52891, 52911 


52942 From oil and gas to alternate fuels: the transition in 
conversion equipment. Belding, J.A.; Burnett, W.M. (ERDA, Div of 
Conserv Res and Technol, Washington, DC). Energy Convers.; 17: 
No. 2-3, 57-65(1977). 

An approach to accomplishing a transition from oil and 
natural gas to alternate fuels in energy conversion machinery is 
presented involving the four major market sectors: electric utilities, 
industry, transportation and commercial/residential. The processes/ 
devices which presently convert oil and gas into useful products are 
examined in each market for ease of conversion to or replacement by 
coal or other alternate energy sources. Alternate energy sources 
discussed include coal, coal-derived synthetic fuels, fuels from waste, 
solar energy, nuclear energy and waste thermal energy. Based on 
this examination, a long-range transition strategy is proposed which 
identifies transition approaches for each market sector dependent on 
the ease of conversion to alternate fuels in each sector. The strategy 
emphasizes near-term transition in electric utlities to save petroleum 
resources for the more-difficult-to-convert transportation sector. The 
roles of both improved efficiency and multi-fuel capability in the 
transition of conversion machinery are discussed. 8 refs. 


COAL 


REFER ALSO TO CITATION(S) 51780, 51888, 51892, 51897, 
52930, 52940 


52943 Twenty-five years of the common market in coal, 1953— 
1978. Luxembourg; Commission of the European Communities 
(1978). 185p. $8.00. 

Twenty-five years have passed since the European Coal and 
Steel commmunity was established. An attempt is made to show 
what economic integration is, what problems have arisen, and how 
the community has tried to overcome them. Three phases can be 
distinguished during the period under review—a first phase of 
growth in the coal industry between 1953 and 1957; a second phase 
marked by a plentiful supply of cheap hydrocarbons and a rapid 
reduction in coal output despite exceptional growth, linked with a 
parallel increase in overall energy requirements; and a third phase 
from 1973, marked by sharp price increases by the oil producing 
countries with repercussions on the world market in coal. 
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52944 Environmental regulation and the allocation of coai: a 
regional analysis. Schlottmann, A.M. New York; Praeger Publishers, 
Inc. (1977). 157p. $17.50. 

The major use of coal today is in the production of electricity 
and the fortunes of the coal industry have become tied to steam 
electric generation plants. As consumption of coal by electric utili- 
ties has , so has concern over the environmental effects of 
both coal mining and its use as a fuel. The effects on land use of 
uncovering coal resources buried under overlying strata are at issue 
as well as the effect on air quality of the emission of various 
— during coal combustion. The characteristics of coal vary 

one area to another and within the same area. The environmen- 
tal issues raised in land use and air quality for the coal industry tend 
to accentuate the importance of these regional differences. The main 
purpose in this study is to consider the regional implications of 
environmental control policies as they relate to the electric utility 
market for coal. Two chapters discuss the environmental concerns 
raised in the mining and utilization of coal; Chapter 1 deals with land 
use issues arising from mining, and Chapter 2 is concerned with the 
air-quality issues involved in the utility industry itself and in other 
coal use. In Chapter 3 the spatial linear programming model used in 
evaluating the effects of proposed environmental policies on regional 
mining activities is introduced; the basic solution to the model is 
presented in Chapter 4. An evaluation of a moderate sulfur emissions 
standard is given in Chapter 5. The interaction of land use and air 
quality proposals is seen in Chapters 6 and 7 where the empirical 
results of the programming analysis are evaluated. Chapters 8 and 9 
evaluate the prospects for Western and Eastern coal fields as they 
relate to the model's results, including a discussion of the signifi- 
cance of these results for the competitive position of coal in relation 
to that of other fossil fuels. The coal fields of the Midwest are 
discussed in Chapter 9 (Eastern Coal). 


PETROLEUM 
REFER ALSO TO CITATION(S) 51914, 51959, 52870, 52936, 53451 


52945 OPEC and the Middle East: the impact of oil on societal 
development. Stone, R.A. (ed.). New York; Praeger Publishers, Inc. 
(1977). 282p. $19.50. 

The book focuses on different aspects of OPEC's impact on 
development. The chapter comprising Part I, by Russell A. Stone, 
discusses the potential for development and variations in this poten- 
tial among the oil countries of the Middle East from a sociological 
point of view, indicating the wide range of aspects of society that 
will be affected by oil revenues. The chapters that follow are: 
Middle East Oil and Changing Political Constellations, Don Peretz; 
Problems of Transition to Economic Growth and Modernization in 
Middle Eastern Societies, Robert Sinai; OPEC: Its International 
Economic Significance, 1974-75, Girgis B. Ghobrial; Development 
Projects in the Middle East: Domestic Investments Utilizing Oil 
Revenues, Bertrand P. Boucher; Energy Interdependence and 
OPEC Government Use of the Foreign Sector, Marwan M. El 
Nasser; Higher Oil Prices and the Consuming Developing Countries: 
Consequences, Initiatives, and Potential Energy Policy Actions, 
Farouk A. Sankari; Kuwait's Economic Development Policies, 
Khalid M. Jaffar; Patterns of Aid: Kuwait, The Middle East, and the 
Developing World, Abdo I. Baaklini; Egypt and OPEC, Mohamed 
E] Behairy; Ideology and Politics in Iraqi Oil Policy: The National- 
ization of 1972, Abdul H. Raoof; Algeria’s Oil Economy: Liberation 
or Neocolonialism, James A. Paul; The Impact of Oil Revenue on 
Education in Iran, Manuchehr Afzal. (MC 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 52206, 52869, 52912, 52982 


ELECTRIC POWER 


52946 (CRWR—148) Evaluation of hydroelectric energy benefits 
for a power system. Castillo, J.E. (Texas 


_& preponderantly thermal vel 
Univ., Austin (USA). Dept. of Civil Engineering). Jul 1977. 10ip. 
Univ. of Texas, Austin. 

A methodology is proposed for the evaluation of economic 
benefits of hydroelectric resources in a combined hydro-thermal 
generation system. Benefits of hydroelectric energy are computed as 
the additional costs that would result from supplying the energy 


requirements by using only thermal resources. An algorithm is 
pro} for the optimal allocation of hydroelectric energy as 

i is Sate in a hydro-thermal generation system. Then, an 
algori or the least-cost allocation of thermal energy is applied to 
compute the cost of satisfying the demand with thermal plants alone, 
and separately to compute the cost of generation after allocation of 
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hydroelectric energy. The proposed methodology is integrated with 
a reservoir system simulation model for the evaluation of the effects 
of changes in the operation rules of the system on the hydroelectric 
power benefits. 


52947 (DOE/ET—0059) Program information notice. (Depart- 
ment of Energy, Washington, DC (USA). Div. of Electric Energy 
Systems). Jun 1978. 55p. Dep. NTIS, PC A04/MF AO1. 

The Division of Electric Energy Systems (EES) has as its 
primary concern those technologies which are relevant and applica- 
ble to the systems aspects of U.S. electric energy systems. EES is 
developing a broadly based R and D program in electric-energy- 
system technologies, one which addresses both near-term and 
longer-range needs. The current EES program includes power- 
delivery and power-supply integration. Aims of the program are to 
ensure that the Nation’s electric energy system is capable of meeting 
future demands reliably, with the lowest practicable energy losses, 
with maximum energy conservation, and in accordance with envi- 
ronmental and National Energy Policy (NEP) principals and poli- 
cies. To this end, the EES Program focuses on R and D designed to: 
ensure that all of the elements of future electric energy systems (oil, 
coal, nuclear, solar, storage, fuel cells, conservation, etc.) are inte- 
grated as required to achieve an overall energy-efficient system; 
ensure the continued availability of the system's capability of deliver- 
ing electrical energy from the source to the user as needed; develop 
the system design and control techniques that will be required to 
maintain reliability as the system increases in size and complexity; 
accelerate the commercialization of emerging technologies with 
significant near-term energy benefits; and meet the need for electric 
energy systems input for national energy policy planning. Environ- 
mental and socio-economic considerations are central to this R and 
D effort. This notice compiles information on on-going projects to 
meet these objectives. 


52948 (EPRI-EA—623) Impact of electric passenger auto- 
mobiles on utility system loads, 1985—2000. Marfisi, E.P.; Upton, 
C.W.; Agnew, C.E. (Mathtech, Inc., Princeton, N.J. (USA)). Jul 
1978. 443p. Dep. NTIS, PC A19/MF AO1. 

This report presents the results of a study of the future of 
electric passenger vehicles. The study involved three tasks: develop- 
ing models of supply and demand for electric vehicles, and project- 
ing vehicle sales and stock of electric vehicles for the period 1985 to 

000, as well as the impact of these vehicles on utility loads. The 
supply model which includes an Electric Vehicle Design Model, 
calculates factors such as weight, battery size, and cost of a vehicle 
from user-supplied design characteristics. A key variable is the price 
of electric vehicles over the period 1985 to 2000. The price concept 
employed here is that of “full” price for owning and operating a 
vehicle. In the next stage of the analysis, calculation of electric 
vehicle sales and stocks, the “hedonic” approach is adopted which 
states that consumers’ demand for a good is a derived demand for a 
bundle of characteristics (comfort, cost, performance, and the like) 
provided by the vehicle. Using this approach, a demand model was 
developed that forecasts the future stock and sales of electric vehi- 
cles and their competitors--internal combustion engine (ICE) vehi- 
cles. The final step in the analysis is the calculation of electricity 
loads and air quality impacts on a national basis for the period 1985 
to 2000, and also for New York, Chicago, Los Angeles, and Wash- 
ington, D.C. By end of the century, the models predict that approxi- 
mately 141 million passenger vehicles will be on the road, and that 
11 to 13 million of these will be electric vehicles, incorporating an 
advanced battery. This projection, of course, depends on a variety of 
— particularly on the relative full prices of electric and ICE 
vehicles. 


52949 (EPRI-EA—807) Applicability of Brookhaven National 
Laboratory's energy models to electric utility R and D planning. Final 
report. Patmore, J.W.; Lau, R.W.J.; Sidenblad, K.M. (Systems Con- 
trol, Inc., Palo Alto, CA (USA)). Jun 1978. 207p. Dep. NTIS, PC 
A10/MF AO1. 

This study evaluates the BNL energy optimization models 
BESOM and DESOM with respect to their suitability for use by the 
electric utility industry as R and D planning aids. The model 
descriptions emphasize their electric-utility aspects. The models pro- 
vide some insight into the interactions of the energy system but they 
do not provide a detailed representation of the electric energy 
subsystem. Hence, they are not suitable for detailed studies of 
electric-utility systems. Several modifications to the models are 
suggested that would improve their representation of the electric- 
energy system. 


52950 (NP—22566) Electric utility rate design study: rate design 

and load control; issues and directions. (Electric Power Research 

Inst., Palo Alto, CA (USA)). Nov 1977. 156p. EPRI, Palo Alto, CA. 

; A report to the National Ass'n of Regulatory Utility Commis- 
sioners. 

The Rate Design Study is involved with the technology and 

cost of time-of-day metering and electronic methods of controlling 
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peak-period usage of electricity, as well as the feasibility and cost of 
shifting various types of usage from peak to off-peak periods. It is a 
detailed research plan that emphasizes the development and evalua- 
tion of time-differentiated rates--both time-of-use and seasonal--based 
on alternative costing methodologies and the evaluation of various 
direct load-control techniques. The tasks delineated in the research 
plan fall into three major areas: technical feasibility of time-differen- 
tiated rates; technical feasibility of direct load controls; and desirabil- 
ity of time-differentiated rates, load controls, or both to control and 
shift peak-period use. Chapter 1 describes the reasons for this study 
and provides a background on rate-making objectives and determi- 
nation of revenue requirements. The three costing alternatives are 
described in Chapter 2 and critically evaluated in Chapter 3. Chap- 
ters 4 and 5 describe and discuss load-control alternatives and 
meters, respectively. Chapter 6 discusses customer response to the 
major rate-design and load-control options, and Chapter 7 summa- 
rizes the study results on cost-benefit comparisons. Chapter 8 sum- 
marizes the ongoing research and the work that remains to be done. 


52951 (NP—22979) National Electric Rate Book. Rate schedules 
for electric service in communities of 2,500 population or more; 
residential, commercial, and industrial services: Alaska. (Federal 
Power Commission, Washington, DC (USA)). Jun 1976. 9p. GPO 


52952 (NP—22980) National Electric Rate Book. Rate schedules 

for electric service in communities of 2,500 population or more; 

residential, commercial, and industrial services: Alabama. (Federal 

ao Commission, Washington, DC (USA)). Nov 1976. 18p. GPO 
.45. 


52953 WN. age National Electric Rate Book. Rate schedules 

for electric service in communities of 2,500 population or more; 

residential, commercial, and industrial services: South Carolina. (Fed- 

A ee Commission, Washington, DC (USA)). Jun 1976. 15p. 
.45. 


52954 (NP—22982) National Electric Rate Book. Rate schedules 
for electric service in communities of 2,500 population or more; 
residential, commercial, and industrial services: Pennsylvania. (Feder- 
al Power Commission, Washington, DC (USA)). Sep 1976. 32p. 
GPO $0.45. 

Portions of document are illegible. 


52955 eo National Electric Rate Book. Rate schedules 

for electric service in communities of 2,500 population or more; 

residential, commercial, and industrial services: Ohio. (Federal Power 

Commission, Washington, DC (USA)). Oct 1976. 35p. GPO $0.45. 
Portions of document are illegible. 


52956 ee National Electric Rate Book. Rate schedules 
for electric service in communities of 2,500 population or more; 
residential, commercial, and industrial services: North Dakota. (Feder- 
y Rng neh Commission, Washington, DC (USA)). May 1976. 10p. 


52957 (NP—22986) National Electric Rate Book. Rate schedules 
for electric service in communities of 2,500 population or more; 
residential, commercial, and industrial services: Nebraska. (Federal 
oo Commission, Washington, DC (USA)). Aug 1976. 20p. GPO 


ee National Electric Rate Book. Rate schedules 
service in 


for electric communities of 2,500 population or more; 

residential, and industrial services: Kentucky. (Federal 

9g Commission, Washington, DC (USA)). Dec 1976. 17p. GPO 
Portions of document are illegible. 


52959 (NP—22988) National Electric Rate Book. Rate schedules 

for electric service in communities of 2,500 population or more; 

residential, commercial, and industrial services: Michigan. (Federal 

eg Commission, Washington, DC (USA)). Dec 1976. 32p. GPO 
re Portions of document are illegible. 


52960 —— National Electric Rate Book. Rate schedules 

for electric service in communities of 2,500 population or more; 

residential, commercial, and industrial services : Mississippi. (Federal 

ao Commission, Washington, DC (USA)). Dec 1976 17p. GPO 
Portions of document are illegible. 


52961 (NP—22990) National Electric Rate Book. Rate schedules 
for electric service in communities of 2,500 population or more; 
residential, commercial, and industrial services: Nevada. (Federal 
oo Commission, Washington, DC (USA)). Aug 1976. 7p. GPO 
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52962 (NP—22991) National Electric Rate Book. Rate schedules 
for electric service in communities of 2,500 or more; 
residential, commercial, and industrial services: New Hampshire. 
(Federal Power Commission, Washington, DC (USA)). Aug 1976. 
10p. GPO $0.45. 


52963 (NP—22992) National Electric Rate Book. Rate schedules 
for electric service in communities of 2,500 

residential, commercial, and industrial services: North Carolina. (Fed 
eral ord Commission, Washington, DC (USA)). Jun 1976. 29p. 
GPO 


52964 (NP—22993) National Electric Rate Book. Rate schedules 
for electric service in communities of 2,500 population or more; 
residential, commercial, and industrial services: Florida. (Federal 
Power Commission, Washington, DC (USA)). Apr 1976. 19p. GPO 
$0.45. 

Portions of document are illegible. 


52965 (NP—22994) National Electric Rate Book. Rate schedules 
for electric service in communities of 2,500 population or more; 
residential, commercial, and industrial services: Idaho. (Federal 
oa Commission, Washington, DC (USA)). Jun 1975. 9p. GPO 
0.45. 


52966 (NP—22995) National Electric Rate Book. Rate schedules 
for electric service in communities of 2,500 population or more; 
residential, commercial, and industrial services: Iowa. (Federal Power 
Commission, Washington, DC (USA)). Jul 1975. 28p. GPO $0.45. 


52967 (NP—22997) National Electric Rate Book. Rate schedules 
for electric service in communities of 2,500 population or more; 
residential, commercial, and industrial services: New Jersey. (Federal 
Power Commission, Washington, DC (USA)). Mar 1976. 1lp. GPO 
$0.45. 


52968 (NP—22998) National Electric Rate Book. Rate schedules 
for electric service in communities of 2,500 population or more; 
residential, commercial, and industrial services: New Mexico. (Federal 
Power Commission, Washington, DC (USA)). Aug 1976. 12p. GPO 
$0.45. 


52969 (NP—22999) National Electric Rate Book. Rate — 
for electric service in communities of 2,500 population or 
residential, commercial, and industrial services: New York. (Federal 
Power Commission, Washington, DC (USA)). Oct 1976. 23p. GPO 
$0.45. 

Portions of document are illegible. 


52970 (TID—28566) Electric cost-of-service program. Part 2. 
System documentation. (Federal Energy a Commission, 
Washington, DC (USA)). May 1978. 154p. Dep. NTIS, MF A0Ol. 

Portions of document are illegible. 

The purpose of the program is to provide a methodology for 
obtaining an automated cost-of-service analysis from user-supplied 
data. The Electric Cost-of-Service program requires input from 
cards or disk data set in addition to the Master File disk data set. 
This data must be formatted in accordance with the file layouts 
contained in this manual. Once the input data values are determined, 
they may be prepared for input to the Electric Cost-of-Service 
program. The Electric Cost-of-Service program, in addition to the 
input data from one of the above steps, accepts as input the Master 
File disk data set. This file provides the basic structure for develop- 
ment of the cost-of-service analysis. Input data is matched with 
particular master file lines, thus specifying the computational treat- 
ment for that data. Based on the two inputs, a cost-of-service analysis 
is computed and listed in the format of formal cost-of-service exhib- 
its. The contents of the two input files are not altered by execution of 
this program. 


52971 Demand for electric energy in the United States. Uri, N.D. 
(Federal Energy Administration, Washington, DC). Energy Syst. 
Policy; 2: No. 3, 233-243(1978). 

An econometric approach is used in this paper in an effort to 
explain the 1974 and 1975 growth in kilowatt-hour sales of electric 
energy in the United States. After development of a demand model 
and discussion of the estimating technique (Zellner’s seemingly unre- 
lated regression technique), monthly data covering the period Janu- 
ary 1971 through December 1975 for the aggregate United States are 
used to estimate the model. The results indicate that the principal 
determinants of essentially zero growth in 1974 were large price 
increases coupled with conservation efforts. In 1975 the small 
growth in total sales resulted from the decline in sales to the 
industrial sector that came about because of large price increases and 
the depressed level of economic activity. 13 references. 


52972 Advanced concepts for bulk power system studies. Masud, 
E. (US Energy Res and Dev Adm, Washington, DC). Long Range 
Plann.; 10: No. 5, 25-32(Oct 1977). 
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Over the years the gap between the science available for 
system planning and the application of this science to real-world 
problems has steadily widened. At the same time the demand for 
timely studies of regional and national scope of the bulk power 
system has increased dramatically. This paper presents a unified 
approach that will reduce the gap between the science pt peal 
tion and will provide a facility for timely studies. Also, it will serve 
as a focal point and foundation for research and developments in 
system planning methodology. It will achieve this by utilizing the 
most advanced concepts in computation and pictorial presentation to 
create a bulk power system study eam unmatched in the United 
States, and perhaps the world. 41 refs. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 52886, 52903 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 


§2973 Re-emergence of dc in modern power systems. Hingorani, 
N. EPRI J.; 3: No. 5, 6-13(Jun 1978). 

Breakthroughs in high-voltage direct-current (HVDC) con- 
version technology and economics will permit electric utilities to 
develop a complementary blend of alternating (ac) and direct (dc) 
current applications to their systems. HVDC is especially suited to 
long-distance transmission from remote nuclear plants and as an 
interconnect between networks. A review of the history of dc 
research points out the assumptions and competition with ac systems 
that have slowed commercial ——. The development of 
solid-state devices and the gas-insulated dc bus solved many of the 
technical problems. With the costs of converter stations reduced and 
reliability increased, economics now favors the integration of dc 
transmission. Utility planners will find dc transmission can simplify 
and stabilize networks because of its better response to line faults and 
its adaptability to underground cable use. 


CONSUMPTION AND UTILIZATION 


52974 (NATO/CCMS—75) Industrial International Data Base: 
energy analysis methodology. Rational use of energy program pilo 
study. Final report. (Chicago Univ., IL (USA)). 1978. Contract EX- 
76-C-10-3869. 55p. " 


IS, PC A04/MF AOl1. 

The Industrial International Data Base Project aoe an 
effort to provide information for the responsible development of 
energy resources and the allocation of energy research and develop- 
ment funds in industry. This report covers the methodology study, 
which is a part of the Industrial International Data Base Project. 
Section 2 describes the Data Base Project and its organizational 
history. The recommendations of the Methodology Experts’ Group 
are reported in Sec. 3, along with brief justifications. Section 4, 
which provides the general outline and discussion of the recom- 
mended method of analyzing total energy use, is directed at industri- 
al managers, government officials, and potential energy analysts who 
are unfamiliar with the techniques and inherent difficulties of such 
assessments. Section 5 contains detailed examinations of more techni- 
cal aspects of the analyses. Finally, the Appendixes contain exhibits 
that compare total sectoral energy use in selected countries, a list of 
documents published under the auspices of the Data Base Project, 
and a list of attendees at the experts’ meetings. (MCW) 


52975 (TID—28579) Addendum to users manual: EEA Gasoline 
Consumption Model. (Energy and Environmental Analysis, Inc., 
—- Va. (USA)). 7 Jul 1977. 43p. Dep. NTIS, PC A03/MF 
AO}. 

This document describes revisions in the “Gasoline Consum 
tion Model” developed for the Federal Energy Administration in 
1975. The model was modified in order to analyze the impacts of 
President's National Energy Plan relating to transportation. The 
transportation section of the administration's energy program in- 
cludes the Automobile Excise Tax and Rebate Program on new cars 
related to fuel efficiency, and the Standby Gasoline Tax. This 
addendum is divided in five sections. Section II describes the 
changes made in the model to complete the analysis of the transpor- 
tation p’ is. Section III provides instructions for accessing and 
running program. Section IV presents the new parts of the 
interactive format of the program in which the user specifies the 
type of model run desired. Section V summarizes the new variables 
— to run the model. Section VI lists the values of the new 

ita files. 


52976 (TID—28605) Gasoline consumption model. (Energy and 
Environmental Analysis, Inc., Arlington, Va. (USA)). 22 Jul 1975. 
97p. . NTIS, PC A05/MF AO. 

i rt presents a model of the automobile sector of our 
economy, which was designed to provide medium- (3-5 year) and 
long-range (through 1990) projections of gasoline consumption by 
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passenger cars. Emphasis was placed on a model structure to reflect 
the potential impact of alternative government policies regarding 
fuel economy, emissions, and safety. Chapter I provides an overview 
of the logic of the model, including illustrations of the interrelation- 
ships between the technological and behavioral factors that deter- 
mine automobile usage patterns and resultant energy and environ- 
mental impacts. Chapter II presents a test of the model's predictive 
capability both in terms of its ability to explain historical patterns 
and to provide “reasonable” forecasts of the impact of new policies 
in the future. Chapter III contains a description of the capabilities of 
the model including the types of outputs generated and the policy 
options that can be evaluated; it also presents the forecasted impact 
of several illustrative policy scenarios. The remaining three chapters 
provide a comprehensive description of the three major segments of 
the model: technology, economic-behavioral relationships, and emis- 
sions. The assumptions, data, principal algorithms, logical structure, 
inputs, and outputs of each portion are presented. Each of these 
chapters relates the more detailed presentation to its function in the 
overall logic laid out in Chapter I. 


52977 Energy and UK agriculture. Wilson, P.N.; Brigstocke, T. 
(BOCM Silcock Ltd, Engl). Long Range Plann.; 10: No. 5, 64-70(Oct 
1977). 

This paper makes the point that, although U.K. agriculture 
has become more efficient in many ways, it has become less efficient 
in its use of energy. Moreover, although farming consumes less than 
3 percent of national energy and produces over 40 percent of the 
nation’s food, there are no predominant users of energy in the U.K. 
Thus, small savings in each individual industry, including agricul- 
ture, must be effected. How this can be achieved is discussed. 26 refs. 


52978 Advisory council on energy conservation. Paper 6, freight 
transport: short- and medium-term London; Her 
Majesty's Stationery Office (1977). 26p. pounds 1.50. 

The report contains an analysis of the energy consumption by 
the various modes of freight transport, related to differing kinds of 
traffic flows. It is specifically concerned with short and medium 
term energy consideration—the period during which natural hydro- 
carbon oils remain sufficiently available for transport needs. The 
paper also surveys the various ways in which energy conservation 
could be assisted. (MCW) 


52979 Energy use and conservation incentives: a study of the 
Southwestern United States. Cunnin , W.H.; Lopreato, S.C. 
New York; Praeger Publishers, Inc. (1977). 208p. $16.50. 

The introductory chapter reviews some parameters of the 
U.S. energy situation in terms of production, consumption, and 
price. The sample data from Austin, El Paso, Flagstaff, Prescott, and 
Albuquerque, and major demographic data on those cities have been 
presented. Chapter 2 reviews past surveys concerning consumer 
attitudes toward the energy problem. Chapter 3 concerns the find- 
ings of present research related to basic attitudes toward energy 
issues. Beliefs in the energy problem, its nature, duration, and cause 
are examined. The analysis includes breakdowns by age, sex, race, 
income, and education. In addition, categories of consumers who 
differ in energy beliefs are further examined in terms of six social- 
psychological variables. This approach addresses the question of 
whether energy-related beliefs are part of a more long-standing 
belief system. Chapter 4 analyzes several types of reported behavior. 
The first issue addressed concerns basic energy information behavior 
among the subjects. The chapter examines sources of energy infor- 
mation and the frequency with which the repondents discuss energy 
issues, and to whom they have complained regarding energy prob- 
lems. Tewnty-six items relating to energy conservation are then 
analyzed, with the focus being to identify those individuals who 
score high and those who score low on conservation behavior. In 
Chapter 5, consumer reactions to various incentive systems are 
analyzed. The topics discussed are consumer reaction to increases in 
the price of energy, the time consumers feel is appropriate to recover 
investments in energy-efficient equipment, and the impact of low- 
interest government loans in securing energy-efficient equipment. In 
Chapter 6 some of the policy implications of this research are 
discussed and are directed toward bridging the gap between citizen 
and state in a crucial area: energy consumption and conservation. 


(MCW) 

UNCONVENTIONAL SOURCES AND POWER 
GENERATION 

REFER ALSO TO CITATION(S) 52942 


SOLAR 


REFER ALSO TO CITATION(S) 52227, 52230, 52233, 52234, 
52261, 52272, 52273, 52274, 52289, 52290, 52300 
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52980 (PNL—2410) Analysis of Federal incentives used to stimu- 
late energy production. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Jun 1978. Contract EY-76-C-06-1830. 400p. Dep. 
NTIS, PC A17/MF AO. 

Federal incentives for the development of solar energy are 
examined. A Federal incentive is any action that can be taken by the 
government to expand residential and commercial use of solar 
energy. The development of solar energy policy could be enhanced 
by identification, quantification, and analysis of Federal incentives 
that have been used to simulate the development of other forms of 
energy. The text of this report identifies, quantifies, and analyzes 
such incentives and relates them to current thought about solar 
energy. Four viewpoints used in this discussion come from 4 types of 
analysis: economic, political, organizational, and legal. The next 
chapter identifies actions (primarily domestic) that the Federal gov- 
ernment has taken concerning energy. This analysis uses the typol- 
ogy of actions described in the previous chapter to identify actions, 
and the four viewpoints described there to determine whether an 
action concerns energy. Once identified, the actions are described 
and then quantified by an estimate of the 1976 cost of accomplishing 
them. Then incentives, investments, liabilities, regulations, and other 
factors are analyzed in detail for nuclear energy, hydroelectric 
power, coal, petroleum, and natural gas. Incentives of all energy 
sources are then discussed with respect to solar energy policy. 


(MCW) 


52981 New fuels from coal. Fowler, J.M. Aware; No. 92, 12- 
15(May 1978). 

Energy Fact Sheet. 

Once again coal may become the most important fuel for 
industrial use. The author summarizes: the technologies for coal 
——- and liquefaction and for producing clean, high-Btu solid 
orms of fuel—all of which have been demonstrated in laboratory 
and small pilot-plant processes. These synthetic fuels are not present- 
ly economically competitive with other primary energy forms—oil 
or natural gas in particular. But, the Federal Government, if it 
wishes to assure the development of large-scale demonstration 
plants, will be forced to depart from its usual role of supporting only 
research and pilot-plant development and underwrite the construc- 
tion and operation of some large-scale demonstration plants. The 
long-range goal of the coal program is to produce 14 of the 180 or so 
quadrillion (10°) Btu's of energy expected to be used in the year 
2000. It would appear that the abundance of coal and the continuing 
decline in domestic production of natural liquid and gaseous fuels 
makes such a goal an obvious one. Whether it is reached, however, 
will depend on resolution of some difficult environmental problems 
and on the international economic and political conditions that 
prevail during the next few years. (MCW) 


OTHER 


52982 (HCP/M2923—01) Status of alcohol fuels utilization tech- 
nology for highway transportation. (Mueller Associates, Inc., Balti- 
more, Md. (USA)). Jun 1978. Contract EC-77-X-01-2923. 159p. Dep. 
NTIS, PC A08/MF AOl. 

The current status of the technology(ies) of alcohol utilization 
in highway transportation is reviewed. Methanol, ethanol, and cer- 
tain of their derivatives are treated. The results of engine, vehicle, 
and fuels testing are summarized. The topics of exhaust emissions, 
performance, and fuel economy, vehicle drive-ability, fuel systems 
materials compatibility, engine and vehicle design, fuels character- 
ization, and environmental considerations are discussed in depth, 
based upon the most recent data available at the time of this writing. 
The status of the technology at the time of the last comprehensive 
surveys (1974) is summarized and discussed in greater detail in an 
appendix to this report. Significant advances made since that time 
are delineated, as are remaining information gaps and areas in which 
more extensive investigation is still needed. An appendix is provided 
which describes the salient properties of selected alcohols and alco- 
hol-derived fuels. 


52983 (PB—276370) Secondary wood residue: production, use, 
and potential in the Twin City area. Forest Service research paper 
(final). Carpenter, E.M. (North Central Forest Experiment Station, 
St. Paul, Minn. (USA)). Jan 1978. 11p. (FSRP-NC—144). NTIS PC 
A02/MF AOl1. 

Manufacturing wood products from lumber, plywood, and 
particleboard inevitably produces sawdust, shavings, and trim. Much 
of this waste material is discarded, and little has been done to 
investigate potential salvage opportunities. To get a better under- 
standing of the wood waste problem and the salvage potential, the 
authors set out to investigate the amounts and kinds of wood residue 
developed by secondary wood product manufacturers in a selected 
metropolitan manufacturing area, to determine what disposal was 
made of the material, and to identify physical characteristics, loca- 
tion, costs, and potential markets. 


ENERGY CONVERSION 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 52942 


MHD GENERATORS 


52984 Distinguishing characteristics of a steam generator for 
power stations with a magnetohydrodynamic generator. Morozov, 
G.N.; Mostinskii, I.L.; Rabkin, Y.I; Tager, S.A. Therm. Eng. 
(USSR) (Engl. Transl.); 23: No. 9, 40-43(Sep 1977). 

Translated from Teploenergetika; 23: No. 9, 35-38(1976). 

A steam generator for MHD power stations differs from a 
normal type steam generator in the following chief ways: (1) it does 
not possess its own fuel arrangement (in a normal mode of operation) 
and operates in the range of temperatures up to 1500°C on high- 
temperature products of incomplete combustion which contain an 
ionizing seed; (2) in addition to the steam generating heating surfaces 
the steam generator also contains a heater for the oxidizing agent 
and the fuel; (3) a diffuser is installed at the steam generator inlet, 
connecting it with the MHD duct; (4) the steam generator absorbs a 
high proportion of the radiated heat; (5) a “hot” holding chamber is 
supplied to retain the gases and decompose the NO/sub x/ in the 
steam generator in the range of temperatures 2000—1500°C; (6) a 
complete combustion chamber is supplied for the total combustion of 
the products of incomplte combustion of the steam generator be- 
tween 1500—1400°C; (7) cooling of the gases in the zone of granula- 
tion of the seed (1100—850°C) is carried out with the aid of 
recirculation gases; and (8) to prevent sulphuric acid corrosion of the 
tail end heating surfaces the sulphur must be combined with the seed 
and be removed from the cycle in the process of seed recovery. 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 53907 


MATERIALS, COMPONENTS, AND AUXILIARIES 


52985 (CONF-770402—5) SCMS-1, Superconducting Magnet 
System for an MHD generator. Zenkevich, V.B.; Kirenin, I.A.; 
Tovma, V.A. (Department of Energy, Washington, DC (USA). Div. 
of Magnetohydrodynamics). 1977. 23p. Dep. NTIS, PC A02/MF 
AOl. 


From The US-USSR Steering Committee for cooperation in 
MHD;; Washington, DC, USA (13 Apr 1977). 

The research and development effort connected with the 
building of the superconducting magnet systems for MHD gener- 
ators at the Institute for High Temperatures of the U.S.S.R. Acade- 
my of Sciences included the designing, fabrication and testing of the 
superconducting magnet system for an MHD generator (SCMS-1), 
producing a magnetic field up to 4 Tesla in a warm bore tube 300 
mm in diameter and 1000 mm long (the nonuniformity of the 
magnetic field in the warm bore did not exceed +-5%. The super- 
conducting magnet system is described. The design selected consist- 
ed of a dipole, saddle-form coil, wound around a tube. The cooling 
of the coils is of the external type with helium access to each layer of 
the winding. For winding of the superconducting magnet system a 
49-strand cable was used consisting of 42 composition conductors, 
having a diameter of 0.3 mm each, containing six superconducting 
strands with a niobium-titanium alloy base (the superconducting 
strands were 70 microns in diameter), and seven copper conductors 
of the same diameter as the composite conductors. The cable is made 
monolithic with high purity indium and insulated with lavsan fiber. 
The cable diameter with insulation is 3.5 mm. (WHK) 


DUCT ENGINEERING AND FLUID DYNAMICS 


52986 (FE—2341-4) High magnetic field MHD generator pro- 
gram. Quarterly report, July 1977—September 1977. Eustis, R.H.; 
Kruger, C.H.; Mitchner, M.; Self, S.A.; Koester, J.K. (Stanford 
Univ., CA (USA). High Temperature Gasdynamics Lab.). Dec 1977. 
Contract EX-76-C-01-2341. 55p. ak NTIS, PC A04/MF AOI. 
As part of the study of the influence of non-uniformities on 
MHD generator performance a theory was evolved which treats the 
MHD generator as a boundary value problem with the oscillation 
frequency determined by the boundary oscillation (such as a com- 
bustor). The results are in good agreement with data rted in 
earlier reports. A laser fluorescence temperature measuring tech- 
nique was developed which was tested on a bunsen burner. The 
technique provides for 3-dimensional spatial resolution of tempera- 
ture. Further analysis of the sidewall boundary layer velocity profile 
data provided elucidation of turbulence damping in the 
layer. The turbulence level was reduced by about 20 percent by the 
magnetic field of 2.4 tesla. Careful experiments were made to meas- 
ure Joule heating effects in the electrode boundary layer. Prelimi- 
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nary reduction of the data showed a temperature and electron 
density elevation due to Joule heating. Thermal tests were made of 
disk generator construction techniques which utilizes metallized 
MgO ceramics soldered or brazed to a copper substrate. 


=— Two-dimensional analysis of a diagonal-type nonequili- 
brium plasma MHD generator. Ishikawa, M.; Umoto, J.; Hara, T. 
Gi” , Japan). Electr. Eng. Jpn. (Engl "Transl); 96: No. 6, 29- 


Translated from Denki Gakkai Ronbunshi; 96A: No. 12, 559- 
566(Dec 1976). 

It is assumed that the distribution of electrical quantities is 
periodic in the direction of flow inside the duct. The theoretical 
analysis method and the numerical calculation result are presented. 


conductivity, Hall parameter, etc., are constant, and the effect of the 
load rate on the current distribution is discussed. Further, the effect 
of the electrode gradient coefficient, Hall parameters, etc., on the 
—— characteristics is examined. Next, the current, potential 

and electron temperature distributions are derived for the case 
where electrical conductivity, Hall parameters, etc., are varied in 

and the effect of the load rate and electrode it coeffi- 
cient on the current distribution is discussed. Further, the effect of 
wall temperature and gas temperature on the generation characteris- 
tics is examined. 


THERMOELECTRIC GENERATORS 


52988 Comments on “Power conversion of energy fluctuations”. 
EerNisse, E.P. (Sandia Laboratories, Albuquerque, New Mexico 
87185). Phys. Rev., A; 18: No. 2, 967-772 Aug 978) 

The equations used by Yater to calculate dc power conver- 
sion of energy fluctuations are shown to contain mistakes which 
prohibit their use in general calculations. Corrected equations are 
presented which converge to known results in the limit of large 
capacitances: Yater’s conversion-efficiency equations do not. Calcu- 
lations with the present equations are used to demonstrate that the 
high conversion efficiencies approaching the Carnot cycle do occur, 
but only for circuit situations where the power output is consider- 
ably below the maximum obtainable fluctuation power and where 
the circuit yw na are impractically small (@ 3 x 10~* F). 
Conversion cies at the maximum output power are consider- 
ably smaller than the Carnot-cycle limit. No net power conversion is 
predicted for practical circuit capacitances. 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 52197 


High efficiency thermoelectric generator 

Sen 6 oe ke ee ee Marinescu, M. thea 

de Cercetaro Energetice Industriale si Proictari Utilaje Energetice 
US Patent 4,039, 382. 2 Aug 1977. Filed date 10 Dec 1993. 6p 

The present invention concerns a new thermoelectric 

ator, the operation of which is due to a new effect that takes ger in 
a closed chain uniformly heated at an optimum temperature. The 
chain, consisting of a semi-conductor, comprises between two differ- 
ent metals the difference of the work-function of which are related 
to the value of the optimum temperature quantitatively, through a 
certain formula given in the specification. For maximum electric 
power delivered, the concentration of the holes into the semiconduc- 
tor must be of the order of 10'* n/cm*, and the concentration of 
electrons into the same of the order of 10° n/cm*, at 20°C. Such a 
chain has in the absence of any temperature gradient, an efficiency 
near unity. 


FUEL CELLS 
REFER ALSO TO CITATION(S) 51887 


DESIGN AND DEVELOPMENT 


52990 Cross-feed fuel cell battery with filter press type structure 
of polygonal cross-section. Regnaut, B. (to Societe Generale de 
Constructions Electriques et Mecaniques “Alsthom et Cie”). US 
Patent 4,074,020. 14 Feb 1978. Priority date 6 Feb 1975, France. 14p. 

The component plates stacked in a filter press type structure 
in a repeated cathode, separator, anode and conductive plate se- 
quence are of hexagonal or duodecagonal shape with an outer frame 
carrying the channels for supplying and withdrawing the reagents. 
Hollowed-out inlet and outlet portions communicating with appro- 
priate channels passing through the frames are provided for passing 
the reagents across the active portions of the components at a 
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desired cross-feed angle between adjacent units, 30° in some cases 
and 60° in others. 11 claims, 7 figures. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


52991 (ANL—7 o>. omens Be fuel cell development. Program 
report, January—March 1 Ackerman, J.P.; Finn, P.A.; Kino- 
shita, K.; Kucera, G.H.; "i J.W.; Swaroop, W.W. (Arg onne 
National ‘Lab., IL (USA)). May 1978. Contract W-31-109-ENG-38. 
40p. Dep. NTIS, PC A03/MF AOl. 

Advanced fuel cell research and development activities at 
Argonne National Laboratory (ANL) during the period January to 
March 1978 are described. These efforts have been directed toward 
understanding and improvement of molten-carbonate-electrolyte fuel 
cell com; its operated at temperatures near 925°K. The primary 
focus of this work has been the development of electrolyte structures 
which have good electrolyte retention and mechanical properties as 
well as long term stability, and on developing methods of synthesis 
amenable to mass production. The characterization of these struc- 
tures, their stability and their component material is, of course, an 
essential part of the work. A need for very fine powders of stable 
LiAlO, has been identified. Several synthesis routes have been 
shown to be promising, and characterization capability has been 
upgraded. Cell testing is essential for understanding and testing 
individual and collective component behavior. A more realistic cell 
design (10.6-cm square cells) and associated ancillaries have been put 
into use, replacing the older 7-cm round cells, and an economical 
method of wet-seal protection has been proven in cell operation. 


52992 Method and device for feeding a fuel cell with a fluid 
reactant. Grehier, A. (to Institut Francais du Petrole). US Patent 
4,075,396. 21 Feb 1978. Priority date 17 Sep 1975, France. 8p. 

The fluid reactant is circulated through a closed loop in 
which is introduced additional fresh fluid under a substantially 
constant pressure. A fraction of the fluid flow is discharged from the 
loop during a first oP sayy at a substantially constant flow rate, this 
fluid discharge os discontinued during a second period, said 
periods repeatedly following one another. 26 claims, 8 figures. 


52993 Automatic device for opening and closing the comburent 
inlet and outlet ports of a fuel cell. Cheron, J. (to Institut Francais du 
Petrole). US Patent 4,039,728. 2 Aug 1977. Priority date 10 Aug 
1974, France. 8p. 

An automatic device is described for a fuel cell including inlet 
and outlet ports connected to an electrolyte feeding circuit provided 
with a pump for electrolyte circulation and inlet and outlet ports for 
a comburent. This device comprises in combination obturation 
means for closing and opening said inlet and outlet ports for the 
comburent. and control means connected to said obturation means, 
said control means actuating said obturation means in response to a 
parameter which depends on the circulation of electrolyte through 
the fuel cell. 


52994 Matching functioning of an electrochemical current source 
and voltage transformer. Maksimov, G.N. Elektrotekhnika; No. 2, 54- 
55(1977). (In Russian). 

Power units based on electrochemical current sources have 
requirements which are satisfied successfully by adding voltage 
transformers to them. Voltage transformers, defined here as devices 
which match the voltage of the current source and load, are used to 
transform direct voltage into alternating and to increase and stabilize 
the output voltage, as well as to solve a number of other problems 
indicated in earlier studies. This article examines the problem of 
matching the functioning of the electrochemical current source and 
transformer for the purpose of improving their power characteris- 
tics. Losses caused by leakage current are considerable in electro- 
chemical current sources of many types, and these losses increase 
with an increase in the number of series-connected cells. It is 
characteristic of a transformer to show an increase in efficiency with 
an increase in input voltage while the output voltage remains con- 
stant. There is thus a certain optimum voltage value corresponding 
to a specific nunmber of series-connected cells in the battery where- 
by total losses caused by leakage current and losses in the transform- 
er will be minimal. Under specific conditions these losses can be 
lower than those in a separately functioning battery with the same 
output parameters. Proceeding from an equation expressing the 
conditions for maximum efficiency, the conditions are found for the 
existence of a certain voltage range in which it is possible to improve 
the characteristics of the current source by adding a transformer. A 
separately functioning source is used as a reference. Curves are 
given showing the relationship between efficiency and the number of 
series-connected cells and a formula is given making it possible to 
determine commutation of cells in a battery operating in conjunction 
with a voltage transformer. A series of necessary and sufficient 
conditions determines the range of application of a transformer for 
reducing losses from leakage current. 





NOVEMBER 30, 1978 


52995 Method of making fuel cell elements. Bliton, J.L.; 
Rechter, H.L.; Griffith, J.S. (to Inst. of Gas Technology). US Patent 
3,219,730. 23 Nov 1965. Filed date 27 Jun 1961. 4p. 

A method of making solid electrolytes for high-temperature 
fuel cells is described. The elements consist of a mixture or solid 
solution of a host oxide taken from the group consisting of ZrOz, 
HfO., ThO. and UO: with a mixing oxide taken from the group 
consisting of CaO and MgO. To perform efficiently, the electrolyte 
must be sufficiently dense so as not to allow the transmission of gas 
therethrough but must be capable of permitting the transmission of 
oxygen ions and must be non-conductor of electrons at fuel cell 
operating temperatures below about 1000°C. The oxide is formed as 
a sintered film on a base or substrate from which it can be removed 
without damage to it. Preferably, the base or substrate is formed of a 
material car>ble of being removed by chemical action, such as 
dissolving the material away from the film, or of a combustible 
mater.al which can be burned away from the film. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 52419, 52420 


ELECTROMECHANICAL CONVERTERS 


REFER ALSO TO CITATION(S) 52407 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 52915, 52942 


52996 ‘Energy supply and furnace construction - Our partners in 
energy conservation’. Ber. Dtsch. Keram. Ges.; 55: No. 1, 30-41(1978). 
(In German). 

From Meeting of the Bezirksgruppe Westerwald of the Deut- 
sche Keramische Gesellschaft e.V.; Eberhahn, Germany, F.R. (25 
Nov 1977). 

The following topics of the lectures held on the Regional 
Meeting of the German Ceramics Society (DKG) are discussed in 
details: 1. Contemporary methods and supply guarantee of a power 
supply plant; 2. Reciprocal relations between current prices and 
energy industry: 3. Natural gas in Western Europe; 4. Possibilities of 
rational use of gas in combustion ovens of ceramics and the refractur 
industry, and 5. Dryer and oven development today with regard to 
the future development of energy situation. 


BUILDINGS 
REFER ALSO TO CITATION(S) 52277, 52278, 52847 


52997 (BNL—50816) Brookhaven National Laboratory Burner- 
Boiler/Furnace Efficiency Test Project. Annual fuel use and efficiency 
reference manual: hydronic equipment. Batey, J.; Hoppe, R; Berlad, 
A.L.; Allen, T.; McDonald, R. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Dec 1977. Contract EY-76-C-02-0016. 20p. Dep. 
NTIS, PC A02/MF AO1. 

A procedure for calculating the annual fuel use and seasonal 
efficiency of a particular heating unit has been developed at Brook- 
haven National Laboratory based upon laboratory measurement of 
steady state and part-load efficiency. The Annual Fuel Use and 
Efficiency (AFUE) calculation procedure provides a simple and 
direct method by which detailed efficiency measurements can be 
translated to annual fuel use data for ranges of field variables 
including: geographic location, building design heat load, domestic 
hot water usage, and design fuel firing rate. The direct efficiency 
measurements performed in the laboratory in conjunction with the 
AFUE procedure provide a standard quantitative method for com- 
parison of heating units on a common and realistic basis. 


52998 (CONF-770478—P2, pp 1575-1588) Applications of ther- 
mal infrared imagery for energy conservation and environmental sur- 
veys. Carney, J.R. (Office, Chief of Engineers, Washington, DC); 
Vogel, T.C.; Howard, G.E.; Love, E.R. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

This report documents the results of a U.S. Government 
interagency study designed to determine the feasibility of using 
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remote sensing technology to reduce the number of manhours cur- 
rently required for energy conservation and environmental surveys. 
The survey procedures, developed during the winter and summer of 
1976, employ color and color infrared aerial photography, thermal 
infrared imagery, and a handheld infrared imaging device. The 
resulting imagery was used to detect building heat losses, deteriorat- 
ed insulation in built-up type building roofs, and defective under- 
ground steam lines. The handheld thermal infrared device, used in 
conjunction with the aerial thermal infrared imagery, provided a 
method for detecting and locating those roof areas that were under- 
lain with wet insulation. In addition, the handheld infrared device 
was employed to conduct a survey of a U.S. Army installation’s 
electrical distribution system under full operating loads. This survey 
proved to be a cost-effective procedure for detecting faulty electrical 
insulators and connections that if allowed to persist could have 
resulted in both safety hazards and loss in production. The color and 
color infrared aerial photography aided in the interpretation of the 
thermal infrared imagery, provided a baseline of environmental 
conditions for future comparison, and provided a means to detect 
environmental problem areas. The report also discusses the most 
efficient image scales and time of image acquisition, and concludes 
that remote sensing technology can reduce the cost and time re- 
quired to conduct energy and environmental surveys. 


52999 (CONF-770478—P2, pp 1197-1206) Use of aerial thermo- 
graphy in Canadian energy conservation programs. Cihlar, J. (Canada 
Centre for Remote Sensing, Ottawa); Brown, R.J.; Lawrence, G.; 
Barry, J.N.; James, R.B. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

This paper summarizes recent developments in the use of 
aerial thermography in energy conservation programs within 
Canada. Following a brief review of studies conducted during the 
last three years, methodologies of data acquisition, processing, analy- 
sis and interpretation are discussed. Examples of results from an 
industrial-oriented project are presented and recommendations for 
future basic work are outlined. 


53000 (LBL—7842) Energy efficient buildings program. Chapter 
from Energy and Environment Division annual report, 1977. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 1977. Con- 
tract W-7405-ENG-48. 26p. Dep. NTIS, PC A03/MF AO1. 

A discussion is given of research in energy use and conserva- 
tion covering a broad range of technical and institutional issues that 
influence the pattern of energy use. These include research into 
energy use in buildings, and the analysis of energy conservation 
strategies and and measures. Research on the thermal performance 
of building envelopes includes in-situ studies of heat transfer through 
building components, as well as measurements of air infiltration. 
Research on the effectiveness of various retrofits is also being 
carried out. Research on building ventilation and indoor air quality 
as it affects health includes the effects on air quality of energy-saving 
decreases in ventilation rates. A computer program for energy 
analysis of buildings, which is a tool for design, research, and the 
evaluation of compliance with building codes, is being developed. A 
national plan for windows and lighting includes beam daylighting, 
window thermal performance, and state-of-the-art fluorescent light- 
ing. Also included are: demonstration programs that focus on energy 
conservation in schools, colleges, hospitals and homes; conservation 
education programs to increase public awareness of conservation 
strategies; and provision of data and recommendations to enable 
governmental agencies to establish energy-conserving standards for 
buildings and appliances. 


53001 (PB—276797) Assistance in local governments energy con- 
servation in Massachusetts. Volume 5. Final report-project overview. 
Final report 1975-77. (Massachusetts Dept. of Community Affairs, 
Boston (USA)). Jun 1977. 23p. NTIS PC A02/MF AOI. 

This report presents an overview from the perspective of the 
project manager. It provides data on project initiation, how the 
Department of Community Affairs organized to carry out the dem- 
onstration, the problems encountered and the results achieved. A 
summary of the other four project reports is included. 


53002 (PB—276799) Energy management for California cities. 
Volume 1. Executive summary. Urban energy management study 1975- 
76 (final). (California Innovation Group, Inc., San Jose (USA)). Jul 
1976. 19p. NTIS PC A02/MF AO1. 

The executive summary briefly outlines details of the Califor- 
nia Innovation Group's (CIG) Urban Energy Management Study. It 
summarizes the three major phases of the study which were a survey 
of energy conservation practices in CIG cities; an energy audit for 
the city of Anaheim; and an energy management plan for Anaheim. 
A large flow-chart displays energy supply and demand for Anaheim 
during 1975. Recommendations are offered for transfer of the pro- 
gram to other localities. 
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53003 (PB—276800) Energy 
Volume 2. Pro: overview and survey. Urban energy 


conservation 
1975-76 (final). (California Innovation Group, 


management study 
Inc., San Jose (USA)). Jul 1976. 40p. NTIS PC A03/MF AOl. 
The a offers a brief overview of the California Innova- 
s 


tion a CIG) Urban Energy Management Study. It covers the 
scope activities of the study and devotes most space to a 
discussion of the collection, organization and diffusion of data on 
conservation practices and policies in CIG cities. The data from the 
survey was used in formulating procedures for auditing the energy 
status of Anaheim’s city operations and community use patterns. 


53004 (PB—276801) Energy management for California cities. 
Volume 3. Energy and demand, Anaheim. Urban energy man- 
agement study 1975-76 (final). (California Innovation Group, Inc., 
San Jose (USA)). Jul 1976. 96p. NTIS PC A05/MF AO1. 

The rt explains the collection and analysis of data on 
present and future energy supply and demand conditions and a 
specific audit for Anaheim. Data-base identifies areas (particularly 
industrial and commercial) where a community is susceptible to 
energy supply shortages, and the degree to which the community 
might be affected. Five scenarios are introduced to analyze a range 
of possible future demand/supply conditions. Conclusions concern 
the various roles that Anaheim city government might take in 
managing the city and community energy situation. 


53005 (PB—276802) Energy management for California cities. 
Volume 4, Energy management plan, Anaheim. Urban energy manage- 
ment study 1975-76 (final). (California Innovation Group, Inc., San 
Jose (USA)). Jul 1976. 34p. NTIS PC A03/MF AO1. 

The report presents an evaluation of energy supply and 

conservation alternatives for the City of Anaheim, a Sookeheary 
energy management plan for the City, a description of how the plan 
was developed, and recommendations for transfer of the study 
results to other local governments. Four key energy management 
control points are identified--building codes and ordinances, public 
works expenditures, public utilities services, and use of public rela- 
tions. 
53006 (PB—276803) Energy management for California cities. 
Volume 5. Implementation plan, Anaheim. Urban energy management 
study 1975-76 (final). (California Innovation Group, Inc., San Jose 
(USA)). Jun 1977. 13p. NTIS PC A02/MF AO1. 

This report presents a brief summary of implementation meas- 

ures taken by Anaheim and several other California jurisdictions-- 

i Beach, Garden Grove, Pasadena, San Diego, San Jose, 

Santa Clara, Fresno, Torrance, Fullerton and San Diego 

County. Key areas of implementation include street lighting, vehicle 
fleets and to a lesser extent, HVAC systems in buildings. 


53007 (PB—276804) Energy management for California cities. 
Volume 6. energy policy analyses and statements. Urban 
energy management study 1975-76 (final). (California Innovation 
= Inc., San Jose (USA)). Apr 1977. 61p. NTIS PC A04/MF 
AOl. 


This report presents an Anaheim street lighting report; an 
energy management policy, solar energy code, and water conserva- 
—— and procedures from the City of Huntington Beach; a 
detailed comparison of the life cycle costs of compact versus full size 
police vehicles in Garden Grove; an energy conservation program 
summary for the City of San Jose; and data on energy consumption 
in municipal buildings in the City of Santa Clara. 


53008 Hevac in retrospect. Heat. Vent. Eng.; 52: No. 608, 6- 
10(May 1978). 

A discussion is given of some recent advances in heating and 
ventilation systems. Topics covered include thermal insulation for 
factory floors, fans as energy savers, heat recovery from boilers, new 
oMAy heat exchangers, single pipe systems, and heat pumps. 


53009 Energy conservation with preprogrammed power 
Coombes, G.D. N.Z. Energy J.; 51: No. 3, 33(25 Mar 1978). 

There are many practical applications for pre-programmed 
control of power switching in factories, offices, shopping complexes, 
in fact every organization that employs electricity to light, heat, 
ventilate or air condition its premises. Control of these facilities is 
available by adding power control modules to the standard Plessey 
Chronogram. 


switching. 


53010 Building insulation system and method. Lemelson, J.H. 
US Patent 4,075,799. 28 Feb 1978. Filed date 30 Aug 1976. 6p. 

A method of insulating a building and constructional details 
of the insulating means are provided to prevent the loss of heat to 
the ground during winter months. A volume of ground surrounding 
the walls of the ent of a building is excavated of soil either 
during or after the setting of the basement walls and is rendered 
better heat insulating than the soil either by filling same with 
insulating material or partially filling same in a manner such that the 
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non-filled air volumes between the insulation will not be subject to 
air convection of such a nature as to reduce the effect of the 
insulation. In certain instances, the material disposed in the volume 
surrounding the basement of the building or a portion thereof may 
serve as a heat storage sink for storing heat in a gas, liquid and/or 
solid material wherein radiation and/or one or more heat pumps 
with input from below the frost line are provided. During the 
summer, the same or auxiliary heat sink material may be cooled and 
employed in a cooling system. 


53011 Energy efficient skylight construction. Jentoft, A.P.; Cou- 
ture, P.A. (to Wasco Products, Inc.). US Patent 4,073,097. 14 Feb 
1978. Filed date 29 Jun 1976. 8p. 

An energy efficient skylight construction is described. A 
skylight cover is secured by a frame to a curbing comprised of an 
insulating core, the interior and exterior surfaces of which are 
covered by non-combustible shields separated along the upper and 
lower surfaces of the curbing by a gap which serves as a “thermal 
break” between the highly conductive inner and outer shields. The 
frame is pierced by drain openings the exterior of which are covered 
by a filter type material such as foam or glass fibers that is both 
absorbtive of moisture and resistant to the passage of air. The frame 
is secured to the outward portion of the curbing and includes a 
flange extending inward across the gap between the shields, which 
serves as a gutter to collect condensation which drips off the glazing. 
The inward portion of the flange is covered with an insulating gasket 
which prevents condensation from forming on the flange and which 
prevents the warmer, more moisture laden, inside air from reaching 
the cold underside of the gutter flange or the edge of the outerskin. 
The core insulation is inserted, without adhesives, into the assembled 
inside skin, and then the exposed surface of the insulation is bonded 
to the inside surface of the outer skin. 


53012 Proceedings of the third biennial infrared information ex- 
Warren, C. (ed.). Secaucus, NJ; AGA Corp. (1977). 228p. 
(CONF-760886—). 

From 3. biennial infrared information exchange meeting; St. 
Louis, MO, USA (24 Aug 1976). 

Twenty-five papers on uses of infrared thermography were 
presented at the conferences. Two papers were abstracted previous- 
ly for the data base. A separate abstract was prepared for each of 7 
est) The remaining 16 papers are not in scope for the data base. 


53013 Energy and thermography: partners of tomorrow. Pontello, 
A.P. (Federal Energy Administration, Philadelphia). pp 41-52 of 
Proceedings of the third biennial infrared information exchange. 
Warren, C. (ed.). Secaucus, NJ; AGA Corp. (1977). 

From 3. biennial infrared information exchange meeting; St. 
Louis, MO, USA (24 Aug 1976). 

See CONF-760886—. 

Thermography has been successfully applied in the area of 
energy conservation where suspected heat losses have been detected 
from homes and buildings. In demonstrated tests conducted in a 
large metropolitan city, located in the northeastern section of the 
United States, aerial and ground level thermograms revealed sub- 
stantial heat loss from buildings and homes by conduction and 
infiltration. Sources of heat loss were attributed to inefficient and/or 
lack of weather-stripping, caulking, insulated windows, chimneys, 
attic doors, and insulation materials. Thermography further demon- 
strated its capability to monitor our energy resources by detecting 
potential fire hazards at oil refinery sites. Scanning of refinery 
complexes by both infrared aerial and ground level thermography 
methods indicated fuel storage tank levels and “hot” spots in sections 
of pipelines, distillation facilities, storage tanks, and other refinery 
operations where, while normal, should be closely observed during 
—— created by fires. In the event of a fire, observation of a 
refinery site, by thermography, could indicate the neighboring areas 
where “hot” spots are present posing additional fire hazards. 


53014 Multi-staged thermal survey of housing. Hazard, W. 
(Hazard and Associates, Austin, TX). pp 79-87 of Proceedings of the 
third biennial infrared information exchange. Warren, C. (ed.). Se- 
caucus, NJ; AGA Corp. (1977). 

From 3. biennial infrared information exchange meeting; St. 
Louis, MO, USA (24 Aug 1976). 

See CONF-760886—. 

A study of energy transfer through building enclosures, based 
on airborne radiometry, is reported. The type and quantity of 
materials used, the quality of construction and certain design features 
are estimated by remote sensing procedures. The objects of impor- 
tance are insulation, infiltration, glass, orientation and external - oot 
ing, and building shape and thermal mass. The study determined 
how a public utility company might work with homeowners to 
conserve energy. Particularly, the analysis concerned insulation and 
infiltration factors which affected heat gain or heat loss. 22,577 
structures in the City of Garland, TX were observed by aerial 
radiography. The AGA Thermovision system was used on the 
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ground to measure energy losses from each of 24 test houses. 
Conclusions about overall heat loss in Garland were that approxi- 
mately 2% of the single-family structures in the city exhibit notice- 
able loss. Eight percent of the multi-family units and nearly 20% of 
the commercial and industrial buildings show a similar significant 
degree of heat loss/gain due to insulation, glass and air infiltration 
problems. 


53015 Applications of infrared technology to buildings. Sampson, 
R.E.; Wagner, T.W. (Environmental Research Inst. of Michigan, 
Ann Arbor). pp 89-97 of Proceedings of the third biennial infrared 
mn exchange. Warren, C. (ed.). Secaucus, NJ; AGA Corp. 
1977). 

From 3. biennial infrared information exchange meeting; St. 
Louis, MO, USA (24 Aug 1976). 

See CONF-760886—. 

During the 1975-76 winter heating season studies were con- 
ducted to test the applications of airborne and ground-based infrared 
technology to the requirements for energy conservation in buildings. 
Quantitative airborne data of the City of Ypsilanti, Michigan were 
collected and processed to identify roof temperatures and subse- 
quently, using a thermal model, to interpret ceiling insulation status. 
Environmental factors which were found to influence the relation 
between roof temperature and insulation include interior and sky 
temperatures, roofing materials, and the pitch and orientation of the 
roof. A follow-up mail survey established the ability to identify 
insulated houses from the airborne infrared data. Ground based 
thermovision surveys provided detailed information concerning con- 
struction and insulation conditions of small buildings. In particular, 
interior thermal images showed the location of wall and ceiling 
structural members, heat ducting, and sources of air infiltration. In 
application to a large steam heating system of the University of 
Michigan the ground based thermal imagery revealed defective 
steam traps, with a projected energy savings valued at approximately 
$35,000. 


53016 Practical application of infrared inspection to residential 
dwellings. Lynch, J.M. (Energy Conservation Consultants, Inc., 
Bloomington, MN). pp 99-101 of Proceedings of the third biennal 
infrared information exchange. Warren, C. (ed.). Secaucus, NJ; 
AGA Corp. (1977). 

From 3. biennial infrared information exchange meeting; St. 
Louis, MO, USA (24 Aug 1976). 

See CONF-760886—. 

Energy Conservation Consultants have been offering infrared 
inspection services to residential homeowners and insulation con- 
tractors for nearly a year. Using this technique, we can provide the 
user of our service with on-site qualitative analysis of his energy 
losses. The basic inspection, interior or exterior, usually takes one 
hour or less. Interior inspections are becoming increasingly the trend 
although exterior inspection is still important for identifying gross 
defects. Most high energy losses produce significant temperature 
variations allowing for easily identifiable detection. Variations in 
building materials and weather conditions must always be taken into 
— but these do not inhibit practical inspection from being cost- 
effective. 


RESIDENTIAL BUILDINGS 
REFER ALSO TO CITATION(S) 52281, 52908, 52928 


53017 (CONF-770478—P2, pp 1001-1013) Application of air- 
borne infrared technology to monitor building heat loss. Tanis, F.J.; 
Sampson, R.E. (Environmental Research Inst. of Michigan, Ann 
Arbor). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

During the 1975—76 winter heating season ERIM conducted 
studies to test the application of airborne infrared technology to the 
requirements for energy conservation in buildings. Quantitative air- 
borne data of the City of Ypsilanti, Michigan, were collected and 
een to identify roof temperatures. A thermal scanner was 

lown at an altitude of 1,200 feet with two thermal bands 8.2 to 9.3 
pm and 10.4 to 12.5 um recorded by an analog system. Calibration 
was achieved by standard hot and cold plates. Using a thermal 
model to interpret ceiling insulation status, environmental factors 
were found to influence the relation between roof temperature and 
insulation. These include interior and sky temperatures, roofing 
materials, and the pitch and orientation of the roof. A follow-up mail 
survey established the ability to identify insulated and uninsulated 
houses from the airborne infrared data. 


53018 (CONF-770735—3) Examination of aluminum tubing 
pitted in stagnant water. Gray, R.J.; Griess, J.C.; Crouse, R.S.; 
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DeVan, J.H. (Oak Ridge National Lab., Tenn. (USA)). 1977. Con- 
tract W-7405-ENG-26. 33p. Dep. NTIS, PC A03/MF AO1. 

From International Metallographic Society annual meeting; 
Houston, TX, USA (19 Jul 1977). 

A demonstration is being conducted to determine the feasibil- 
ity of an Annual Cycle Energy System (ACES) as an energy balance 
system for heating and cooling a house. The thermal storage consists 
of water in a 19 x 17.5 x 7.5 f (18,655 gal) tank. During the winter 
season, heat for the house would be extracted from the water 
thereby converting the water to ice. During the summer, the ice 
would provide the space cooling. A part of the initial demonstration 
involved the testing of series 1100 '/2-in.-diam. aluminum ailoy, 
finned tubing as the basic thermal transfer via a 15% methanol brine 
solution. During this demonstration, corrosion ~ developed and 
penetrated the aluminum alloy tubing as pinholes in several loca- 
tions. An investigation of some probable causes of the pinholes is 
reported. This examination includes optical and scanning electron 
microscopy displays of the holes as well as energy dispersive x-ray 
analyses of the products contiguous to the holes. 


53019 (HCP/M1011—02) Utilization of waste heat in trucks for 
increased fuel economy. Final report. Leising, C.J.; Purohit, G.P.; 
DeGrey, S.P.; Finegold, J.G. (National Aeronautics and Space Ad- 
ministration, Washington, DC (USA); Jet Propulsion Lab., Pasade- 
na, CA (USA)). Jun 1978. Contract EX-76-A-31-1011. 37p. Dep. 
NTIS, PC A03/MF AO1. 

Trucks currently reject up to 40% of the total fuel energy in 
the exhaust. Since petroleum costs are continuing to increase, there 
is growing interest in techniques that can utilize this waste heat to 
improve overall system efficiency. The — given evaluates and 
compares improvement in fuel economy for a broad trum of 
truck engines and waste heat utilization concepts. The engines 
considered are the Diesel, spark ignition, gas turbine, and Stirling. 
Principal emphasis is placed on the four-stroke Diesel. Because there 
will be a significant increase in the amount of exhaust energy, the 
still-to-be-developed “adiabatic” Diesel is also examined. The waste 
heat utilization concepts include preheating, regeneration, turbo- 
charging, turbocompounding, and Rankine engine compounding. 
Predictions are based on fuel-air cycle analyses, computer simula- 
tion, and engine test data. All options are evaluated in terms of 
maximum theoretical improvement, but the Diesel and adiabatic 
Diesel are also compared on the basis of maximum expected im- 
provement and expected improvement over a driving cycle. The 
study indicates that Diesels should be turbocharged and led 
to the maximum possible level. At higher boost pressures, the engine 
power and the fuel economy can be increased, and leaning out the 
fuel-air mixture or aftercooling the compressor outlet air will reduce 
the NO/sub x/. Turbocharging also increases the potential for 
turbocompounding if compressor and turbine efficiencies can be 
maintained. The results reveal that Diesel driving cycle performance 
can be increased by 20% through increased turbocharging, turbo- 
compounding, and Rankine engine compounding. The Rankine 
engine compounding provides about three times as much improvw- 
ment as turbocompounding but also costs about three times as much. 
Performance for either can be approximately doubled if applied to 
an adiabatic Diesel. 


53020 (HCP/M2121—01) Heat pump technology: a survey of 
technical developments, market and research needs. (Gordi- 
an Associates, Inc., New York (USA)). Jun 1978. Contract EX-76-C- 
01-2121. 562p. Dep. NTIS, PC A24/MF AOI. 

The on-site energy consumption, energy and life cycle cost, 
market prospects, institutional factors and primary or resource 
energy efficiency of heat pumps for residential and commercial 
applications were evaluated. Only unitary equipment was consid- 
ered; however, the investigation extended from conventional electric 
heat pumps now being marketed to experimental gas thermal engine 
or absorption cycle machines now under development. Calculations 
of the on-site and primary energy effectiveness and cost of conven- 
tional and advanced heat pumps in comparison to electric and 
combustion furnaces and baseboard heat were made by means of two 
hour-by-hour computer simulation programs; one for a 2-story frame 
residential building, one for a 2-story masonry office building. These 
buildings were hypothetically moved about to nine different loca- 
tions (cities) selected as representative of the various climatic regions 
of the continental United States. Electric heat pumps were more 
efficient than any other all-electric HVAC system; the relative 
efficiency of electric heat pumps as compared with combustion 
heating systems combined with electric cooling depended on the 
climate and heating system ductwork insulation; gas-fired heat 
pumps had a higher efficiency than electric heat pumps but used a 
scarce fuel; conventional residential space conditioning systems were 
still more cost-effective than most electric heat pumps. Due to rising 
natural gas prices and the high first cost of residential gas heat 
pumps, their life-cycle costs are difficult to estimate and compare 
with other systems; and electric heat pump installations for commer- 
cial buildings are costlier than other systems. The general conclusion 
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is that no residential or commercial HVAC system is universally to 
be preferred to any other if energy effectiveness, life-cycle cost, 
building application and other pertinent factors are considered. 
(LCL) 


53021 (PB—275810) Weatherization 
weatherization projects. 


training: a notebook for 
Kinney, L.F.; DeWitt, L.B.; Florey, D.C.; 


Gauthier, A.J.; Hudder, J.J. (Syracuse Research Corp., N.Y. (USA). 
Energy Research Center). Dec 1977. Contract OEO-30200/L/76/ 
7 158p. (SRC-TR—77-555; SRC-TR—78-500). NTIS PC A08/MF 
AOl. 


The report contains a series of bulletins to provide technical 
assistance to administrators of programs to weatherize the homes of 
poor persons. Included are resource coordination, planning, training, 
safety procedures and customer relations. 


53022 (TID—28573) Home energy savers program. (Rhode 
Island State Energy Office, Providence (USA)). 1 Mar 1978. Con- 
tract EW-76-G-41-0005. 182p. Dep. NTIS, MF AO. 

Portions of document are illegible. 

In July 1976, the Federal Energy Administration entered into 
a cooperative agreement with the State of Rhode Island to imple- 
ment a residential energy conservation program on a statewide basis 
in order to achieve a reduction in energy consumption in the 
residential sector. The program, developed by Rhode Island and 
approved by FEA, was designed to test various approaches to 
encourage homeowners to take steps to conserve energy by weather- 
izing their homes. The approaches involved a three-stage strategy: 
the generation of an energy conservation awareness in homeowners 
through a statewide media campaign; the provision of specific “how- 
to” information to homeowners through mass media instruction, 
distribution of the “Home Energy Savers’ Workbook”, and by 
operation of a Home Energy Savers’ Center with a hotline; and the 
encouragement of homeowners to follow through with energy meas- 
ures. The demonstration program is described and evaluated. The 
findings can be summarized as follows: the high degree of interrela- 
tedness and mutual dependency of the three stages necessitates well 
planned timing of program elements; the statewide media program 
was effective when spots were aired in prime time; however, the 
spots were generally in non-prime time slots, and thus had limited 
effectiveness. Distribution of “workbooks” on a mass scale left a 
measure of uncertainty as to whether they were reaching their 
intended audiences and mass media instruction was hampered by 
limited audiences, and production problems. 


53023 Implications of energy conservation on housing design 
Hardy, A. (Univ., eeuntinegen: Tyne, Eng.). Heat. Vent. Eng.; 32. 
No. 608, 20, 22(May 1978). 

From Low energy scenario conference; London, England (30 
Mar 1977). 

A brief review is given of some recent research in housing 
energy conservation. Heat loss by infiltration and ventilation, venti- 
(PMA i and domestic hot water supplies are discussed. 


53024 Energy conservation options for residential water heaters. 
Wilson, R.P. Jr. (Arthur D. Little, Inc, Cambridge, Mass). Energy 
(Oxford); 3: No. 2, 149-172(Apr 1978). 

Current designs of gas-fired and electric water heaters present 
a substantial ager eyed for energy conservation through reductions 
in jacket losses, pilot losses and flue-gas losses. A systematic analysis 
and comparison of alternative energy-conserving designs has been 
carried out. Promising options for gas-fired water heaters include 
increased insulation, thermostat setback, forced-draft burners with 
intermittent ignition and flue closure, and instantaneous (low stor- 
age) designs. High efficiency electric water heaters incorporate 
increased insulation, thermostat setback, solar preheat, and heat 
pump operation. The evolution and market penetration of these 
alternative designs, some of which are commercially available at this 
writing, can reduce the energy usage for residential water heating in 
the U.S. by approx. 0.3 quads in the near-term, and up to 1.0 quads in 
= long-term as advanced designs achieve widespread saturation. 26 
refs. 


53025 Application of thermography for evaluating effectiveness of 
retrofit measures. Grot, R.A. (National Bureau of Standards, Wash- 
ington, DC); Harrje, D.T.; Johnston, L.C. pp 103-117 of Proceedings 
of the third biennial infrared information exchange. Warren, C. (ed.). 
Secaucus, NJ; AGA Corp. (1977). 

From 3. biennial infrared information exchange meeting; St. 
Louis, MO, USA (24 Aug 1976). 

See CONF-760886—. 

Retrofit measures in single family dwellings are considered an 
important part of the overall U.S. energy conservation program. 
Thermography was used to evaluate the effectiveness of a number of 
different retrofit measures normally available to the resident-owner. 
In this study, a group of townhouses was selected which, it was 
suspected, could benefit by commonly available retrofit measures. 
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These houses were thermographically inspected before and after 
various retrofit measures were oa gs ermography was found 
to be an effective tool for evaluating these retrofit measures which 
decreased the energy consumption by about 25%. 


OFFICE BUILDINGS 
REFER ALSO TO CITATION(S) 52907, 53019, 53020 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 


53026 (PB—276794) Assistance in local government energy con- 
servation in Massachusetts. Volume 1. Energy management in munici- 
pal buildings. Final report 1975-76. (Massachusetts Dept. of Commu- 
ry! Affairs, Boston (USA)). Nov 1976. 129p. NTIS PC A07/MF 
AOl. 
This report discusses energy management in municipal build- 
ings and presents specific energy conservation measures, their cost 
effectiveness and an overall management strategy for implementa- 
pa based on demonstrations in six smaller and medium sized mu- 
nicipalities. Three key elements of a conservation strategy are dis- 
cussed--the Energy Budget, the Building Audit and the Energy 
Conservation Manager. Summaries of twenty nine cost/benefit stud- 
ies involving capital investment (e.g., roof insulation, storm win- 
dows) are included. 


53027 Total for hospital mechanical services. Refrig. Air 
Cond.; 81: No. 962, 39-40(May 1978). 

A hospital total energy system includes a chilled water air 
conditioning system and dual fuel engines (diesel oil and natural gas) 
with exhaust gas heat recovery for steam heating and electric power. 
Cooling towers and control equipment are described. (PMA) 


COMMERCIAL AND INDUSTRIAL BUILDINGS 
REFER ALSO TO CITATION(S) 52928 


TRANSPORTATION 
REFER ALSO TO CITATION(S) 52901, 52912, 53001 


AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 53019 


53028 (N—78-12089) ENGINEL: a single rotor turbojet engine 
cycle match performance program. Lovell, W.A. (Vought Corp., 
Hampton, Va. (USA). Technical Center). Oct 1977. Contract NAS1- 
13500. 63p. (NASA-CR—145267). NTIS PC A04/MF AOl1. 

ENGINEL is a computer program which was developed to 
generate the design and off-design performance of a single rotor 
turbojet engine with or without afterburning using a cycle match 
procedure. It is capable of producing engine performance over a 
wide range of altitudes and Mach numbers. The flexibility, of 
operating with a variable geometry turbine, for improved off-design 
fuel consumption or with a fixed geometry turbine as in conventional 
turbojets, has been incorporated. In addition, the option of genera- 
tion engine performance with JP4, liquid hydrogen or methane as 
fuel is provided. 


53029 (N—78-13027) New method for estimating current and 
future transport aircraft operating economics. Contractor report, Jan 
1976—Oct 1977. (American Airlines, Inc., New York). Jan 1978. 
Contract NAS1-14284. 267p. (NASA-CR—145190; D—6-42877). 
NTIS PC A12/MF AOl. 

A methodology was develo by which the operating cost 
associated with variations in aircraft design and technology dome 
teristics can be assessed. This methodology addresses aircraft related 
operating cost elements and is based on an in-depth examination of 
airline operating experiences and relevant operating data. The assess- 
ment method produces a base line estimate of the operating cost 
elements relating to such design specification features as seat capac- 
ity, avionic equipment, design range, and design definition features 
such as maximum takeoff gross weight, and number of engines. 
Means for determinin, — the deviations from this base line of the 
design or technological difference at the specific ATA System level 
are provided. The methodology was applied to assess the operating 
cost of one potential future advanced technology transport aircraft. 
An analysis was included to show the relative sensitivity of the 
operating cost to design parameters. Areas of potential future re- 
search on operating cost related technologies are identified. 


53030 Aviation fuel usage--economy and conservation. Craig, 
V.F.J.; Smith, B.G. (IBI Group). Can. Aeronaut. Space J.; 24: No. 1, 
34-49(Jan-Feb 1978). 
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This paper describes some of the major short-term operational 
and procedural measures which may be effected by airlines to 
achieve optional fuel economy and conservation. These measures 
include the avoidance of excessive fuel uplift except when “tanker- 
+ i to take advantage of price differentials between stations, the 
idling of unneeded engines during taxiing before takeoff and after 
landing, careful planning of flight profiles, the replacement of jet 
transports by turboprops on short-haul routes, and, finally, measures 
involving airspace management and air traffic control. 


RAILWAY 
REFER ALSO TO CITATION(S) 52978, 53019 


LAND AND ROADWAY 


REFER ALSO TO CITATION(S) 52870, 52914, 52975, 52976, 
52978, 52982 


(COO—4338-2) Air leakage in refrigerated vans: specifica- 

prototype air leakage test set. (Bodenheimer (B.A.) and Co., 

Inc., Stamford, CT (USA)). Jan 1978. Contract EC-77-C-02-4338. 
32p. Dep. NTIS, PC A03/MF AOI. 

The requirements are established for a prototype portable test 
set to be used for static overpressure measurement of air leakage in 
insulated and refrigerated truck bodies. The test set described is to be 
constructed as an independent system with no dependence on the 
local atmospheric conditions in which it is used, other than having 
available a pressurized air supply normally found in maintenance 
garages and manufacturing plants. This specification also covers the 
a ny eee for calibration, operation and maintenance instructions 
to be furnished with the equipment. 


53032 (PB—276190) The effects on road accident rates of the 
fuel shortage of November 1973 and consequent legislation. Scott, 
P.P.; Barton, A.J. (Transport and Road Research Lab., Crowthorne 
(UK)). 1976. 38p. 
Analysis has been made of the changes in road accident rates 
up to July 1975 following fuel conservation measures imposed by the 
Government since November 1973. Predictions have been made, 
based on trends and variations observed in past accident rates, of the 
rates that would have occurred in the absence of the fuel shortage. 
Comparison of the observed rates with these predictions measures 
the extent of any changes that have occurred. There were statistical- 
ly significant reductions in accident rates on motorways and all- 
urpose roads normally with speed limits of 50 mile/h or higher 
during the period December 1973-Spring 1974, while these roads 
were subject to 50 mile/h speed limits. There was no similar reduc- 
tion on roads subject throughout to lower speed limits. After the 
limits were returned to ‘normal’, in Spring 1974, there was still a 
reduction in accident rates on ‘high-speed’ roads, but of a much 
smaller magnitude than during the speed limit period. The re- 
introduction of lower limits in December 1974 does not appear to 
have been associated with as large an effect on accident rates as the 
limits of the previous winter. The reduction in accident rate from 
that a on the roads subject to the new limits was statistically 
significant for the first three months. After February 1975 the 
accident rates were not significantly different from those expected. It 
has not been possible to make an entirely satisfactory analysis of the 
effects of the street-lighting cuts in Winter 1973-74, since the roads 
on which the lighting condition changed cannot be isolated for 
separate study. Analysis of accident rates on all urban roads in 
darkness does not demonstrate overall an adverse effect of the cuts, 
though variations in effect between different types and locations of 
accident may be masked 


53033 (PB—276539) Feasibility study of shared-ride auto transit. 
Final report. Kocur, G.; Zaelke, D.; Neumann, L. (Cambridge Sys- 
tematics, Inc., Mass. (USA); Environmental Law Inst., Washington, 
DC (USA)). Sep 1977. Contract DOT-UT-70007. 252p. NTIS PC 
A12/MF AO. 

The report examines the feasibility of the implementation of 
shared-ride auto transit (SRAT), which is an innovative approach 
for increasing auto occupancy in rural and urban areas. The report 
focuses on operational concepts, potential usage, legal and regula- 
tory issues, and institutional issues. Formulation of the SRAT con- 
cept was motivated by several concerns, such as: (1) energy conser- 
vation; (2) transit service to areas unable to economically justify 
conventional transit services, and to travel disadvantaged groups; (3) 
transit service erage to achieve greater efficiency and to 
reduce transit deficits; (4) provision of inexpensive transit service; 
and (5) the increase of safety and reliability of hitchhiking. Four case 
study sites (Boulder, Colorado; Boston, Massachusetts; Portland, 
Oregon; and Tidewater, Virginia), were used to identify the specific 
institutional issues likely to impact SRAT implementation for that 
site, and to identify the opportunities for designing, implementing 
and operating SRAT in a variety of institutional settings. 
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53034 (PB—276796) Assistance in local government energy con- 
servation in Massachusetts. Volume 3. Energy management in munici- 
pal fleets. Final report 1975-77. (Massachusetts it. of Community 
Affairs, Boston (USA)). Feb 1977. 92p. NTIS PC A05/MF AOl. 

This report discusses energy management of municipal vehi- 
cles, specific energy conservation measures and their cost effective- 
ness, and an overall management strategy for their implementation. 
Key elements of a conservation strategy include--fuel and mainte- 
nance cost accounting, life cycle costing for vehicle procurement, 
preventive maintenance, a plan for reduced vehicle usage and a 
vehicle replacement policy. A model analysis for determining opti- 
mum replacement points for municipal vehicles is included. 


SEA AND WATER 
REFER ALSO TO CITATION(S) 52978 


PIPELINE 
REFER ALSO TO CITATION(S) 52978 


INDUSTRY AND AGRICULTURE 
REFER ALSO TO CITATION(S) 52866, 52875, 52909, 52911, 52999 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 51937, 52974, 53513 


53035 (CONF-770478—P2, pp 1453-1461) Airborne monitoring 
of crop canopy temperatures for irrigation scheduling and predic- 
tion. Millard, J.P. (Ames Research Center, Moffett Field, CA); 
Jackson, R.D.; Goettelman, R.C.; Reginato, R.J.; Idso, S.B.; 
LaPado, R.L. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

An aircraft program is being conducted by NASA’s Ames 
Research Center and the USDA's Agricultural Research Service to 
develop techniques for remotely measuring crop irrigation needs and 
predicting crop yields. Airborne and ground measurements were 
made on April 1 and 29, 1976, over a USDA test site consisting 
mostly of wheat in various stages of water stress, but also including 
alfalfa and bare soil. These measurements were made to evaluate the 
feasibility of measuring crop temperatures from aircraft so that a 
parameter termed "stress degree day”, SDD, could be computed. 
Ground studies have shown that SDD is a valuable indicator of a 
crop’s water needs, and that it can be related to irrigation scheduling 
and yield. The aircraft measurement program required predawn and 
afternoon flights coincident with minimum and maximum crop tem- 
peratures. Airborne measurements were made with an infrared line 
scanner and with color IR photography. The scanner data were 
registered, subtracted, and color-coded to yield pseudo-colored tem- 
perature-difference images. Pseudo-colored images reading directly 
in daily SDD increments were also produced. These maps enable a 
user to assess plant water status and thus determine irrigation needs 
and crop yield potentials. 


53036 (HCP/W1260—01/1) Final report on the definition of a 
national program in energy-efficient pump utilization covering per- 
formance from May 10, 1976—March 9, 1977. Volume I. (Princeton 
Combustion Labs., N.J. (USA); —— Corp., El Segundo, CA 
(USA); Mathematica, Inc., Bethesda, Md. (USA)). Jun 1978. Con- 
tract EY-76-C-03-1260. 114p. Dep. NTIS, PC A06/MF AO1. 

Up to half of the energy consumed by industrial and commer- 
cial machinery has been estimated to go toward the movement of 
liquids by pumping equipment, the remainder being consumed by 
compressors, blowers, fans, machine tools, refrigeration, and so 
forth. The pumping of liquids is vital to almost every segment of the 
national economy. The majority of — used in the U.S. are of the 
centrifugal type. The efficiency of such a pump may be above 90 
percent at best and below 10 percent at worst. Many pumps and 
pumping systems are known to operate at low efficiencies due to 
improper selection, lack of maintenance, and inefficient pump design. 
The current study was carried out to assess the magnitude of energy 
consumption by pumping equipment in the United States, to project 
the energy savings possible by appropriate measures, and to define a 
national program aimed at implementing these savings. 


53037 (HCP/W 1260—01/2) Final report on the definition of a 
national program in energy-efficient pump utilization covering per- 
formance from May 10, 1976—March 9, 1977. Volume I. Appendices. 
(Princeton Combustion Labs., N.J. (USA); Aerospace Corp., El 
Segundo, CA (USA); Mathematica, Inc., Bethesda, Md. (USA)). Jun 





5268 ENERGY RESEARCH ABSTRACTS 


1978. Contract EY-76-C-03-1260. 236p. Dep. NTIS, PC A10/MF 
AO0l. 

Appendices containing material supplementary to that in the 
main body of the report are presented. They also contain back- 
ground data which is cited in the report but is presented in more 
detail. The Appendices are entitled: (1) Auto coolant pump perform- 
ance tests and results; (2) Future predictions of pump energy usage; 
(3) Electric power station downtime due to pumping problems; (4) 

i ire survey of pump manufacturers and users, and analysis 

of pumping categories; (5) Methods of economic assessment of the 

ift to energy-efficient pumping systems; and (6) Survey of pumps 
in use and energy consumption in the U.S. (TFD) 


53038 Energy conservation with thermography. Anderson, L.J. 
(Dow Chemical, Freeport, TX). pp 61-62 of Proceedings of the third 
biennial i information exchange. Warren, C. (ed.). Secaucus, 
NJ; AGA Corp. (1977). 

From 3. biennial infrared information exchange meeting; St. 
Louis, MO, USA (24 Aug 1976). 

See CONF-760886—. 

The Texas Division of The Dow Chemical Company U.S.A. 
is using their Model 750 Thermovision system in several ways. A 
couple of these are related directly to energy conservation. One is to 
find defective spots of insulation and the other to check general 
insulation qualities of pipes, vessels, etc., and give an average Btu/ft? 
loss. This loss is converted on the spot to $/ft?/yr, which the pipe 
and vessel owners can relate to easier and thus help them decide 
when it is time to reinsulate. Other areas where the Thermovision is 
used that indirectly helps with energy conservation is in checking 
for hot spots in electrical wiring and components, and checking heat 
flow through heat exchangers. 


53039 Improving efficiency in fuel-fired industrial heating proc- 
esses. Shelley, S.J.; Moore, A. (Clinotherm Ltd, Dewsbury, Eng). J. 
Inst. Fuel; 51: No. 406, 3-9(Mar 1978). 

Fuel conservation, as applied to fuel-fired industrial heating 
processes, depends mainly upon three factors: (1) The most efficient 
combustion of the fuel; (2) The proper application of combustion 
controls; (3) The correct environment in which the fuel is to be 
consumed, and in which the charge is to be heated, to ensure that the 
heat is properly conserved, and efficiently utilized. This article 
discussses certain aspects of industrial co1mbustion engineering where 
combinations of these factors have produced some notable results in 


fuel saving. It reviews the use of high-velocity burners, self-recuper- 
ative burners and recuperative radiant tubes in various industrial 
heating processes, with some reference to the basic functions of 
combustion controls. The use of low thermal mass ceramic fibre 
modules and lining blocks in furnace construction is also discussed. 


53040 Modern hot blast cupola. Ernest, W. (Metall Eng Ltd, 
Engl). Br. Foundryman; 71: xxvi-xxix(Feb 1978). 
The theoretical advantages of the hot blast cupola for the 
production of liquid iron have been recognized for a long time. In 
main they are: (1) energy conservation (coke swing); (2) in- 
creased metal temperatures; and (3) increased use of cheaper metallic 
raw materials. Practical development, however, is relatively recent. 
The article briefly reviews one design. 


53041 Flow visualisation and residence time studies in a spray 
drier. Ade-John, A.O.; Jeffreys, G.V. (Univ of Aston, Gosta Green, 
Birmingham, Eng]). Trans. Inst. Chem. Eng. (London); 56: No. 1, 36- 
42(Jan 1978). 

Residence time and residence time distribution studies have 
been undertaken in a transparent spray drying tower in order to 
identify the drying zones and the volumes of these zones. Flow 
visualization experiments were conducted using smoke and a tracer 
of carbon dioxide and the results obtained are analyzed using 
Gamma distribution functions. 9 refs. 


53042 Energy-efficient regenerative liquid desiccant drying proc- 
ess. Ko, S.M.; Grodzka, P.G.; McCormick, P.O. US Patent Applica- 
tion 821,868. 4 Aug 1977. 16p. 

The use of desiccants in conjunction with an open loop 
drying cycle and a closed loop drying cycle to reclaim the energy 
expended in vaporizing moisture in harvested crops is described. In 
the closed loop cycle, the drying air is brought into contact with a 
desiccant after it exits the crop drying bin. Water vapor in the moist 
air is absorbed by the desiccant, thus reducing the relative humidity 
of the air. The air is then heated by the used desiccant and returned 
to the crop bin. During the open loop drying cycle the used 
desiccant is heated (either fossil or solar energy heat sources may be 
used) and regenerated at high temperature, driving water vapor 
from the desiccant. This water vapor is condensed and used to 
preheat the dilute (wet) desiccant before heat is added from the 
external source (fossil or solar). The latent heat of vaporization of 
the moisture removed from the desiccant is reclaimed in this manner. 
The sensible heat of the regenerated desiccant is utilized in the open 
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loop drying cycle. Also, closed cycle operation implies that no net 
energy is expended in heating drying air. 


WASTE HEAT RECOVERY AND UTILIZATION 
REFER ALSO TO CITATION(S) 52848, 52905, 53688 


53043 (PB—276185) Integration of thermal and food processing 
residuals into a system for commercial cul 

(power plant waste heat utilization in aquaculture 

report Jul 74—Oct 76. Eble, A.F. (Public Service Electric and Gas 
Co., Newark, N.J. (USA). Research and Development Dept.; Tren- 
ton State Coll., N.J. (USA). Dept. of Biology). Jan 1977. 166p. NTIS 
PC A08/MF AOl1. 

It has been demonstrated that all life-cycle stages of the 
tropical freshwater prawn, Macrobrachium rosenbergii, can be cul- 
tured successfully using waste-heat effluents of the Mercer Generat- 
ing Station, Trenton, N.J. Further, high-density culture of the prawn 
is possible and practical. Rainbow trout (Salmo gairdneri) culture 
has also been successfully demonstrated utilizing the waste-heat 
discharges of an electric generating station. Efficient systems have 
been designed for intensive annual two-crop production. Postlarval 
prawns are grown in indoor heated nurseries in early spring, and 

laced in outdoor ponds in mid-May at sizes of 5 to 6cm and 
Soovaitel in late October as 11 to 12cm adults. Experiments cultur- 
ing the American eel (Anguilla rostrata) in waste-heat discharge 
waters of the generating system have been s . Presented in 
Volume 2 is the research work conducted in this study. (Portions of 
this document are not fully legible) 


53044 Recovery of heat from wool scour effluent. Nicoll, S.R. 
(Wool Research Organisation of N.Z. (Inc.), Christchurch). N.Z. 
Eng.; 33: No. 4, 90-92(15 Apr 1978). 

The wool scouring industry uses 42% of the fuel used by the 
New Zealand textile “one the fuel bill being 16% of the total 
scouring costs. To increase efficiency, the industry has widely adopt- 
ed the Wronz scouring system which rationalizes the scouring 
process and increases productivity. As of this system, heat is 
recovered from the effluent discharged. The economics of such heat 
recovery and the performance of three types of heat exchanger that 
have been used for this purpose are discussed. The cost of a heat 
exchanger can be recovered in a few months with savings in total 
fuel usage of up to 10%, amounting to about $7000 per annum in 
terms of oil costs. A spiral heat exchanger and a plate heat exchanger 
performed well and are recommended for this use. A multi-pass shell 
and tube heat exchanger was less suitable and is not recommended. 
The plate type is the cheapest and the most popular. The optimum 
size recovers 85% of the heat in the effluent at a capital cost of $9.10 
per kW recovered. 


Applications of thermal energy storage to process heat 
storage and recovery in the paper and pulp industry. Beverly, W.D.; 
Rubeck, M.; Vieth, G.L.; Hurley, P.J. New York; American Insti- 
tute of Aeronautics and Astronautics (1978). 10p. (CONF-780520— 
2). 

From 2. thermophysics and heat transfer conference; Palo 
Alto, CA, USA (24 May 1978). 

Applications of Thermal Energy Storage (TES) in a paper 
and pulp mill powerhouse were studied as one approach to the 
transfer of steam production from fossil fuel boilers to waste fuel 
("hog fuel’) boilers. Data from specific mills were analyzed, and 
various TES concepts evaluated for application in the process steam 
supply system. Constant pressure and variable pressure steam accu- 
mulators were found to be the most attractive storage concepts for 
this application. Performance analyses based on the operation of a 
math model of the process steam supply system indicate potential 
substitution of waste wood fuel for 100,000 bbl oil per year per 
installation with the accumulator TES systems. Based on an industry 
survey of potential TES application, which requires excess base 
steaming capability, the results from the individual installation were 
extrapolated to a near-term (1980s) fossil fuel savings in the paper 
and pulp industry of 3.2 x 10° bbl oil/year. Conceptual designs of 
mechanical equipment and control systems indicate installation, indi- 
cating an after tax return on investment of over 30%. 


INDUSTRIAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 51765, 52142, 52167, 52977 


53046 (PB—258638) Energy and economic impacts of 
deposits. Final (Research Triangle Inst., Research Triangle 
Park, N.C. (USA); Franklin Associates, Prarie Village, Kans. 
(USA)). Sep 1976. 752p. (FEA/D—76/406). Dep. NTIS, MF A01. 
Portions of document are illegible. 
The energy, capital and labor impacts that would be caused 
by a five cent deposit on beer and soft drink containers are exam- 
ined. The study examines the range of potential impacts that could 
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occur given various market responses to a nationwide mandatory 


deposit law. 


53047 New approaches to solid waste disposal. Meyers, S. EPA 
J.; 3: No. 3, 4-7(Mar 1977). 

The Resource Conservation and Recovery Act of 1976 is a 
substantial step toward closing the last major unregulated gap in the 
pollution control cycle. Recycling of aluminum cans, returnable 
bottles, and more stringent municipal sludge management are various 
regulatory areas that have now been placed under the purview of 
this legislation. Currently, EPA is concentrating on developing a 
nationwide inventory of dumps. Delivering technical assistance to 
local communities and implementing the hazardous waste regulatory 
program are other measures that are receiving the agency's atten- 
tion. Sheldon Meyers, deputy assistant administrator for solid waste, 

= for a moderate regulatory approach, thus making a conscious 
ort not to offend industry. (3 photos) 


53048 Recovering wastes. EPA J.; 3: No. 3, 8-9(Mar 1977). 
Changes in public policies and personal habits must be made 
to achieve maximum waste recycling. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 
REFER ALSO TO CITATION(S) 52904 


CONSERVATION SERVICES 
REFER ALSO TO CITATION(S) 52907 


PUBLIC SERVICES 


53049 (PB—276795) Assistance in local government energy con- 

servation in Massachusetts. Volume 2. Energy management in munici- 

pal street lighting. Final report 1975-77. (Massachusetts Dept. of 

ae Affairs, Boston (USA)). Feb 1977. 102p. NTIS PC A06/ 
AOl. 

Three key elements of a conservation strategy are discussed-- 
the use of high efficiency light sources, establishing lighting stand- 
ards, and the use of a survey of existing installations. The report 
includes a case study of the town of Southbridge that upgraded its 
lighting systems for a cost savings of 6.6%, an illumination increase 
of 32% and an energy savings of 28%. The technical issues impor- 
tant for assessing lighting quality, costs, and improvement opportuni- 
ties are covered. 


PUBLIC UTILITIES 
REFER ALSO TO CITATION(S) 52902, 52903, 52938 


MUNICIPAL WASTE MANAGEMENT 


53050 Energy savings from solid waste management options. 
Love, P. (Middleton Assoc, Toronto, Ont). Resour. Policy; 4: No. 1, 
53-69(Mar 1978). 

An essential difference in solid waste management systems 
lies in their treatment of the large paper component. This study 
reveals that in most cases considered for southern Ontario, net 
energy savings are attributable to recycling waste paper rather than 
using it as a source of energy. It was also found that recycling waste 
paper could result in a net decrease in air and water pollution. The 
energy savings attributable to reduction at source options are as- 
sessed separtely. 42 refs. 


53051 Ontario's experimental plant for resource recovery. 
Boyko, B.I. (Ontario Ministry of the Environment, Toronto, Ont.). 
CIM Buil.; 71: No. 789, 114-119(Jan 1978). 

As part of the Ministry of the Environment's Resource Re- 
covery Program, the Province of Ontario has constructed a $13 
million “Experimental Plant for Resource Recovery” in Metropoli- 
tan Toronto. The technology and unit operations involved in the 
processing of municipal solid wastes at a rate of 40 tons per hour at 
this facility are reviewed. Shredding, air separation and classifica- 
tion, screening, magnetic separation and composting are some of the 
operations featured at this plant. Recoverable commodities expected 
include paper, ferrous metals, an air-classified light fraction (shred- 
ded paper and film plastic), glass and compost. Existing and potential 
markets for these materials are discussed. 


EDUCATION AND PUBLIC RELATIONS 


REFER ALSO TO CITATION(S) 53022 


ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


INTERNAL COMBUSTION ENGINES 


53052 (PB—275827) The automotive fuel economy standards for 
model year 1981—1984 passenger cars. impact assessment. (Fed- 
eral Highway Administration, Washington, DC (USA). Office of 
Program Analysis, Planning and Evaluation). 30 Jun 1977. 14l1p. 
(DOT/HS—803183). NTIS PC A07/MF AO1. 

The study evaluated various micro- and macroeconomic im- 
pacts of the average fuel economy standards for model year 1981-84 
passenger cars. Such microeconomic impacts as cost and price 
changes for both the domestic manufacturers and the consumer were 
analyzed. Also examined were such macroeconomic impacts as 
employment, energy consumption and G.N.P. 


53053 (PB—275895) Rulemaking support paper concerning the 
1981—1984 passenger auto average fuel economy standards. Technical 
report. (National Highway Traffic Safety Administration, Washing- 
ton, DC (USA). Office of Automotive Fuel Economy). Jul 1977. 
223p. (DOT/HS—803184). NTIS PC A10/MF A0Ol1. 

The report assesses the automobile industry ability to produce 
more fuel efficient automobiles in the 1981-1984 time frame. The 
assessment included the following considerations: technology feasi- 
bility, economic practicability, effect of other Federal standards, and 
the need of the nation to conserve fuel. This assessment indicated 
that the manufacturers could achieve average fuel economy stand- 
ards of 22 mpg in 1981, 24 mpg in 1982, 26 mpg in 1983 and 27 mpg 
in 1984. (Portions of this document are not fully legible) 


53054 (UCRL—81219) Hybrid random choice method with ap- 
plication to internal combustion engines. Sod, G.A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jun 1978. Contract 
W-7405-ENG-48. lip. (CONF-780640—1). Dep. NTIS, PC A02/ 
MF AOl. 

From 6. conference on numerical methods in fluid dynamics; 
Tbilisi, USSR (20 Jun 1978). 

When considering the flow in the cylinder of an internal 
combustion engine viscous effects cannot be ignored. The effect of 
viscosity is to create a thin boundary layer which later separates into 
the fluid. A grid free method for approximating the incompressible 
boundary layer equations for a flat plate and a cylinder is used. The 
computational elements are pieces of vortex sheets. A random 
moving grid method in the case of a motored engine chamber gives 
much better resolution when the piston approaches top dead center 
(the position where the piston is closest to the cylinder head). In the 
application to a motored engine chamber, the method gives rise to a 
curved piston head, curved valve face, and beveled edge of valve 
and port. The main advantage of the method is that by retaining 
other terms in the boundary layer equations all of the boundary 
conditions (including piston and valve motion) from both interior 
and exterior methods can be built into the boundary layer calcula- 
tion. 


53055 Vaporizer-regulator, liquid fuel. WVrooman, R.A. US 
Patent 4,092,963. 6 Jun 1978. Filed date 24 Feb 1977. 12p. 

A vaporizer-regulator device in which liquid fuel intended for 
use in an internal combustion engine is vaporized by an electrically 
energized heating element is described. The liquid fuel is contained 
in a reservoir in which a constant fuel level is maintained during 
operation by inlet and outlet floats. The outlet float senses a rise in 
fluid level, operating a contact switch, cutting the electrical current 
to the heating element, and opening a reservoir outlet drain. The 
inlet float senses a lowering of fuel level and causes fresh fuel to be 
injected into the reservoir. In this manner, heating element tempera- 
ture and reservoir fluid level is controlled during engine operation. 
The liquid fuel is fed by hydrostatic pressure into a vaporizing 
chamber and brought into contact with the heating element. The dry 
fuel vapor thus produced is drawn through a two stage control valve 
into an expansion chamber. It is then drawn through a duct into an 
annular or spud-in nozzle, attached to a carburetor venturi mouth, 
mixing with air to form a combustible mixture. The two stage 
control valve displacement, correctly metering the dry fuel vapor 
into the expansion chamber, is caused by either a vacuum operated 
diaphragm or a throttle linkage controlled cam. 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 53132, 53133 
53056 (LBL—6894) Observation of flow characteristics 


in a 
model I.C. engine cylinder. Ishikawa, N.; Daily, J.W. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Feb 1978. Con- 
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tract W-7405-ENG-48. 3lp. (CONF-780208—4). Dep. NTIS, PC 
A03/MF AO1. 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

A study of fluid mechanical effects on unburned hydrocarbon 
generation was made in a single compression expansion model 
automobile engine. Full optical access allowed the color Schlieren 
observations of various gas motion alongside the engine cylinder. 
Motion pictures of the gas motion and flame pro’ tion were taken 
at a rate of seven thousand frames per second for the following 
cases: (1) intake stroke; (2) exhaust stroke; and (3) compression 
power stroke with combustion and blow-down with appropriate 
exhaust valve opening. Unburned fuel concentrations were measured 
by means of a gas chromatograph. The results show that turbulent 
motion of the mixture increases the amount of unburned fuel. It is 
implied that the rolled-up vortices play an important role on wall 
flame quenching processes in an engine. 


DIESEL 


53057 Apparatus for the measurement of vehicle fuel consump- 
> _ K. US Patent 4,092,851. 6 Jun 1978. Filed date 14 Jun 

The rate of fuel consumption of a vehicle is measured by an 
apparatus which measures the distance traveled by the vehicle 
during the consumption of a fixed quantity of fuel. A linkage unit in 
series with the odometer cable produces electrical pulses, which 
drive a counter in direct relation to the distance aedied. A fuel 
flow sensor unit is inserted in the fuel line between the fuel pump 
and the fuel flow regulator of the vehicle engine. The sensor 
includes a U-tube partially filled with an electrolyte. As fuel is 
consumed by the engine, the electrolyte rises in one arm of a U-tube. 
The counter is turned on and then turned off as the electrolyte rises 
to the level of one and then another metallic contact in the tube. The 
distance between the contacts and the cross section area of the tube 
determines the fixed volume of fuel. The number of pulses counted 
determines the distance traveled during the consumption of the fixed 
volume of fuel. Appropriate design of the linkage unit and the sensor 
unit makes the counter read directly in the desired units of fuel 
consumption rate (e.g., miles per gallon). 


53058 Water cooled ee," 


internal combustion engine, 
diesel engine. List, H.; Skatsche, O.; Greier, J.; Oberma 


Feichtinger, G.,; Wagner, J. (to Hans ‘List). US Patent 4,092.9: 956. 6 
Jun 1978. Priority date 4 Sep 1975, Austria. 6p. 

A water cooled internal combustion engine is described 
which is comprised of a cylinder head cast integrally with both the 
cylinder block and the housing of an overhead camshaft, and which 
includes a cooling water room extending over all cylinders of the 
engine, a cooling water distributor channel extending in the longitu- 
dinal direction of the engine and arranged immediately above the 
exhaust ducts, which themselves extend Tenevetally of the engine to 
an exterior cylinder head side wall, and jet bores communicating the 
distributor channel with the cooling water room of each cylinder. 


53059 Analytical determination of the pressure pulse in the ex- 
haust systems of combined engines. Ka R.Z. Izv. Vyssh. 
Uchebn. Zaved., Mashinostr.; No. 11, 100-103(1977). (In Russian). 

A method of determination of the pressure pulse in the 
turbine of a combined engine is presented. The method is based on 
the use of gasdynamic equations. The numerical Runge-Kutta 
method is used to solve them in the framework of a quasisteady 
formulation of the problem. Computer-aided calculations show that 
they are in a satisfactory agreement with experimental data. 


53060 Investigation of clearances in the valve drive of the 
6chrpn36/45 diesel engine. Marchenko, V.P. (Works “Dvigatel’ Re- 
volyutsii”, USSR). Energ troenie; No. 12, 42-43(1977). (In 
Russian). 

A device for the measurement of clearances in the valve drive 
during diesel engine operation is described. A striker, pressed to the 
valve tip by a plate spring ensuring localization of the clearance 
between the support surfaces of the striker and a rocker, moves 
along the rocker. A method of calculation of the device and an 
analysis of the measurement errors is presented. A method of deter- 
mination of the optimum value of the clearance is proposed. The 
purpose is to minimize diesel engine valve noise. 


53061 Fuel atomization in diesel engines. D’yachenko, N.Kh.; 
Rusinov, R.V.; Koval’, V.N. _(Leningrad Polytech Inst, im, ML 
Kalinin, USSR). Energ troenie; No. 12, 45-47(1977). (In 
Russian). 

Problems of motion and energy capacity of a fuel spray jet 
discharged from the nozzle aperture of a diesel fuel atomizer are 
considered. It is assumed that the fuel jet leaving the nozzle is 
subjected to the braking action of the environment, the more so the 

higher is its velocity, i.e. the shorter is the length of the jet or the 
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time of its stay outside the nozzle, The proposed method of calcula- 
tion of spray jet motion requires further refinement. 


53062 Effect of the combustion chamber shape on thermal condi- 
tions of parts of cylinder and piston group of boosted diesel 
Ovsyannikov, M.K.; Volochkov, V.A.; Sokolov, P.V.; Utkin, B.N.; 
Lapshin, Bs. I. (LVIMU im. S.O. Makarov, USSR). 
Energ troenie; No. 11, 41-43(1977). (In Russian). 

~eonercenven data on thermal loads in cylinder and piston 
group parts of a series of four-stroke diesel engines with different 
shapes of combustion chamber are analyzed. The advantages of open 
combustion chambers compared with semi-divided combustion 
chambers are revealed. It is concluded that, with an increase in 
diesel engine boosting, it is advantageous to resort to open combus- 
tion chambers using at the same time cooled one-piece aluminum or 
divided pistons. 





TURBINE 
REFER ALSO TO CITATION(S) 53070 


53063 (CONS—9427-1) Hydrodynamic air lubricated compliant 
surface bearing for an automotive gas turbine I. Journal 
bearing performance. Ruscitto, D.; McCormick, J.; Gray, S. (Me- 
chanical Technology, Inc., Latham, N.Y. (USA)). Apr 1978. Con- 
tract EC-77-A-31-1040. 148p. (NASA-CR—135368). Dep. NTIS, PC 
A07/MF AO1. 

A 38.1 mm diameter Hydresil Compliant Foil Bearing was 
designed and tested at room temperature and 315°C. Test speeds of 
60,000 rpm and loads of 1.75 x 105 N/m? were obtained. A unique 
adaptation of capacitance proximity probes mounted in the rotating 
journal was utilized to directly measure the bearing film thickness. 
Test bearings with an L/D (length/diameter) = 1 and L/D = 1/2 
were used and the experimental data are compared with predicted 
minimum film thickness values for an L/D = infinity bearing and 
the results presented as a series of curves. Experimental data were 
obtained at 315°C which showed relatively low cooling air flow 
requirements to remove self-generated heat. The detrimental influ- 
ence of porous journal surface coatings on bearing load performance 
was demonstrated. 


53064 (DOE/NASA/1011—78-25) Cold-air performance of the 
compressor-drive turbine of the Department of Energy baseline auto- 
mobile gas-turbine engine. Roelke, R.J.; McLallin, K.L. (National 
Aeronautics and Space Administration, Cleveland, Ohio (USA). 
Lewis Research Center). Jul 1978. Contract EX-76-A-31-1011. 23p. 
Dep. NTIS, PC A02/MF AO1. 

The aerodynamic performance of the compressor-drive tur- 
bine and transition duct of the Department of Energy baseline 
automobile gas-turbine engine was determined. The tests were con- 
ducted with air as the working fluid at nominal, turbine-inlet, total 
conditions of 300°K and 0.69 bar. Mass flow, torque, speed, tem- 
peratures, and pressures were measured to determine turbine per- 
formance. Static pressures were measured in the transition duct 
located immediately behind the turbine to assess the diffusion proc- 
ess. Along the turbine operating line, the total efficiency varied from 
0.824 at design power to just under 0.80 at intermediate power. At 
low power the efficiency was 0.81 and there was a small static- 
pressure rise across the rotor hub. Although the effect of this 
pressure rise on rotor losses was not determined, it is probably small. 
The transition duct diffused the air without any signs of flow 
separation. At design power, the pressure recovery was 0.523 and 
the effectiveness was 0.666. 


53065 (N—78-13056) Effect of fuel properties on performance of 
single aircraft turbojet combustor at simulated idle, cruise, and takeoff 
conditions. Butze, H.F.; Smith, A.L. (National Aeronautics and 
Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center). 1977. 2ip. (NASA-TM—73780; E—9336). NTIS PC 
A02/MF AOl. 

The performance of a single-can JT8D combustor was inves- 
tigated with a number of fuels exhibiting wide variations in chemical 
composition and volatility. Performance parameters investigated 
were combustion efficiency, emissions of CO, unburned hydrocar- 
bons and nitrogen oxides, as well as liner temperatures and smoke. 
The most pronounced effects of changes in fuel composition were 
observed at simulated cruise and takeoff conditions where smoke 
and liner temperatures increased significantly as the hydrogen con- 
tent of the fuel decreased. At the simulated idle condition, emissions 
of CO and unburned hydrocarbons increased slightly and, accord- 
ingly, combustion efficiencies decreased slightly as the hydrogen 
content of the fuels decreased. 


53066 Toxicity of exhaust gases of gas turbine engines. Gavrish, 
S.A.; Didenko, V.I.; Lyubchik, G. N.; Khristich, V.A. (Kiev Poly- 
tech. Inst, Ukr SSR). Energ troenie; No. 12, 21-23(1977). (In 
Russian). 
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Factors determining the toxicity of gas turbine engines and 
possible ways to reduce it are considered. It is found that toxicity of 
exhaust gases under the basic ee eee of engines is 
determined mainly by nitrogen oxide harge of exhaust gases 
will continue to rise along with the present tendency in the growth 
of gas turbines. A simple increase of air excess in the combustion 
zone of the existing gas turbine chambers does not reduce the 
toxocity of exhaust —_ without impairing other operational char- 
acteristics of the turbine. This disadvantage can be eliminated by 
using jet and jet-stabilizing frontal arrangements developed at the 
Kiev Polytechnical Institute. These arrangements consist of a set of 
elementary fuel combustion cells each of which consists of an 
angular or segmented air flow stabilizer. The fuel jet develops on the 
rear side of this combustion set. 


ROTARY 


53067 (PB—276527) Exhaust emission and fuel economy charac- 
terization of a modern automotive Wankel rotary engine. Final report. 
Cole, D.E.; Patterson, D.J. (Michigan Univ., Ann Arbor (USA)). 
Oct 1976. 142p. NTIS PC A07/MF AO1. 
The following objectives were addressed in this experimental 
Ss map the fuel consumption and emission performance of 
th a modern rotary engine and a conventional reciprocating 
engine of equivalent power; compare the fuel consumption and 
emission ormance of the selected test engines in a simulated 
identical vehicle; determine the effects of the principal operating 
variables on both emissions and fuel consumption performance of the 
rotary engine; identify features of key fundamental processes which 
could cause differences in both emissions and fuel consumption 
performance with respect to the conventional engine. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 52948 


page Levitation characteristics of magnetically suspended vehi- 
cles utilizing continuous conductive sheets. Takahashi, T. Electr. Eng. 
Jpn. (Engl. Transl.); 96: No. 6, 97-105(1976). 

Translated from Denki Gakkai Ronbunshi; 96B: No. 12, 591- 
598(Dec 1976). 

In a magnetically levitated railway system with supercon- 
ducting vehicular magnetic coil, short-circuiting ground coil, and a 
1 type track, the magnetic field pee by Bape coils is not 

orm and therefore the lift force fluctuates as the train moves and 


etic flux of the superconducting magnet fluctuates with 

the tag ¢ sheet-type track consists of continuous conductive sheets 

of al aluminum or copper. The levitation characteristics of the sheet- 
type track have been analyzed so far by directly solving Maxwell's 
equation or by replacing the sheet current by an image current. In 
aes, it has usually been assumed that the sheet is infinitely 


or itely wide. Until now, the levitation characteristics of a 
sheet-type track with finite width have been analyzed little. An 
analysis is given in which a ground sheet with finite width is 
replaced by a number of conductors with square cross section 
arranged in the running direction. Self- and mutual inductances of 
the conductors are taken into account in calculating the levitation 

tics. Calculated levitation characteristics of the sheet-type 
track are compared with those of the loop-type track. 


VEHICLE DESIGN FACTORS 


ENGINE SYSTEM 


53069 Fuel measuring and recording systems for combustion de- 
vices and method for monitoring fuel flow. Erwin, C.L. Jr. US Patent 
4,092,850. 6 Jun 1978. Filed date 2 Mar 1976. 14p. 
A fuel measuring and recording system arranged for use with 
@ fuel system for combustion devices of the type which recirculate 
unburned fuel back to the fuel system is described. The present 
+ amare includes a measuring device which measures fuel flow. 
eps f apparatus is responsive to the measuring device to make a 
record fuel flow. Compensating structure can be used in the 
measuring system to compensate the measurement for variations in 
the physical characteristics or temperature of the fuel. Structure for 
treatment of the fuel may be employed with the fuel measuring 
system. Another concept of the invention conducts fuel from the 
measuring device to the combustion device in bypassing relation to 
the structure for treating the fuel. Also comprising a part of the 
present invention is a method for monitoring fuel flow whereby a 
amount is determined prior to and bypassing a treatment 
zone which receives excess fuel and whereby the measured amount 
is recorded. 


ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 5271 


53070 Heat ex support system. Young, D.C. (to Cater- 
pillar Tractor Co.). US Patent 4,090,358. 23 May 1978. Filed date 1 
Oct 1976. 8p. 

A mounting system to interconnect a gas turbine heat ex- 
changer with a gas turbine includes three interconnecting gas mani- 
folds: one to receive cool compressed air from the engine, one to 
receive hot exhaust gas from the engine, and one to communicate 
heated intake air to the engine. The manifolds, acting in cooperation 
with a jointed support arm, allow the heat exchanger and the gas 
turbine to have differing thermal expansion properties. Specifically, 
the air-in manifold allows vertical translational motion toward and 
away from the engine, the gas-in manifold allows for horizontal 
translational motion, while the air-out manifold positioned between 
the other manifolds includes a trunnion rye cages allowing rota- 
tional motion. The jointed support located at the opposite end of the 
engine from the air-in manifold and the trunnion arrangement 
erate to control the resultant thermal expansion motion in the air-in 
manifold and the gas-in manifold. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 53132, 53133 


53071 (PB—275838) Proposed rulemaking concerning passenger 
automotive average fuel economy. Final environmental impact state- 
ment. Machey, J.M. (National Highway Traffic Safety Administra- 
tion, Washington, DC (USA). ice of Automotive Fuel Econo- 
my). 24 Jun 1977. 106p. (DOT-HS—803185). NTIS PC A06/MF 
AOl. 

The Environmental Impact Statement reviews the environ- 
mental impact of passenger automobile fuel economy standards for 
model year 1981-1984 and beyond. The review includes an analysis 
of the environmental effects of the standards on material substitution, 
diesel engines, noise, water usage, air quality, and solid waste. 


53072 Internal combustion engine and method of reducing toxic 
compounds in the exhaust gases therefrom. Kuroda, H.; Nakajima, Y.; 
Hayashi, Y.; Nagumo, S.I. (to Nissan Motor Co., Ltd.). US Patent 
4,094,286. 13 Jun 1978. Priority date 25 Aug 1975, Japan. 30p. 
A multiple-cylinder spark-ignition internal combustion engine 
for an automotive vehicle is described in which the ratio of the 
inactive compounds in the mixture gases produced in each combus- 
tion chamber to the fuel component in the combustible mixture 
inducted into the chamber is maintained within a pred 
range and the spark plug for each engine cylinder is arranged so that 
the flame travel from the spark plug is reduced to a minimum for 
promoting the combustion reaction to proceed in the least possible 
time. Improvements are further made in respect of the exhaust gas 
recirculation rate, the location and measurements of the spark plug, 
the configurations and measurements of the engine cylinder and the 
arrangement of the intake and exhaust ports so as to reduce the 
concentrations of toxic compounds in the exhaust gases without 
impairing the performance efficiency of the engine. 


53073 Exhaust gas recirculation system in an internal combustion 
engine. Nohira, H.; Tanaka, M. (to Toyota Jidosha Kogyo Kabushiki 
Kaisha). US Patent 4,092,960. 6 Jun 1978. Priority date 18 Jun 1976, 
Japan. 6p 

A back pressure-controlled EGR system in an internal com- 
bustion engine is described that is comprised of an EGR valve with a 
pressure control chamber disposed in an EGR conduit connecting an 
exhaust pipe to an intake pipe of the engine, and a back pressure 
transducer having a sub-atmospheric pressure chamber connected to 
said EGR valve means and having a pressure operation chamber 
connected to said pressure control chamber, said sub-atmospheric 
chamber being connected to the atmospheric air via an air bleed 
passage which is connected to a venturi portion of a carburetor via a 
branch pipe. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 53075, 53076, 53404 


53074 Exhaust gas conversion process and catalyst. McArthur, 
D.P. (to Union Oil Co. of California). US Patent 4,091,172. 23 May 
1978. Filed date 7 Mar 1977. 12p. 

A multi-catalyst system is provided which is effective for the 
conversion of nitrogen oxides, carbon monoxide and hydrocarbons 
in near stoichiometric engine exhaust gases in a single conversion 
zone to which no additional air is admitted. The system comprises at 
least two separate but contiguous components. The first component 
comprises a porous inert support having dispersed thereon rhodium 
plus nickel and/or cobalt, and is essentially free of platinum and 
palladium. The second component comprises a porous inert support 
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having dispersed thereon platinum and/or palladium, with or with- 
out nickel and/or cobalt, and is essentially free of rhodium. 


CARBON MONOXIDE 
REFER ALSO TO CITATION(S) 53074, 53075 


HYDROCARBONS 
REFER ALSO TO CITATION(S) 53056, 53074, 53075 


ALTERNATIVE FUELS 


53075 (HCP/W1737—01) Comparative automotive engine oper- 
ation when fueled with ethanol and methanol. Ecklund, E.E. (Depart- 
ment of Energy, Washington, DC (USA); Santa Clara Univ., CA 
(USA); Miami Univ., Coral Gables, FL (USA)). May 1978. Contract 
en 59p. Dep. NTIS, PC A04/MF 
AOl. 

An experimental investigation of Q spark ignition multicy- 
linder engine tion on pure ethanol was undertaken to contrast 
the engine ‘ormance and exhaust emissions with indolene and 
pure methanol. Equivalence ratio (normalized F/A ratio) was 
chosen as the principal ind dent variable. Fuel economy, the 
regulated exhaust emissions (NO/sub x/, hydrocarbons, and CO) 
and exhaust aldehydes, and maldistribution were taken as dependent 
variables. Both steady state engine results and simulated driving 
cycle (the Federal Emission Test Procedure—FTP and the Highway 
Fuel Economy Test Procedure—HFETP) results are presented and 
discussed. The findings show, in general, that ethanol gives results in 
fuel economy on the basis of miles per millions Btu which lie 
between the results obtained using gasoline and methanol, i.e., better 
fuel economy than gasoline and poorer fuel economy than methanol. 
Exhaust emissions show mixed behavior. The oxides of nitrogen 
emission were found to be between the results obtained on gasoline 
and methanol, i.e., higher for gasoline and lower for methanol, but 
closer to the gasoline results. Carbon monoxide emissions from 
ethanol were found to be less than the indolene and methanol results, 
however, unburned fuel (hydrocarbons) emissions were higher from 
ethanol fuel in comparison to both methanol and indolene results. 
The maldistribution of the fuel-air mixture among the cylinders was 
found to be worse with ethanol when compared to gasoline, but it 
was better than the results obtained on methanol. 


53076 Operating experience with a liquid hydrogen fueled vehi- 
cle. Stewart, W.F. (Los Alamos Scientific Lab., NM); Edeskuty, 
F.J.; Williamson, K.D.; Lutgen, M. Adv. Cryog. Eng.; 20: 82- 
89(1975). 

A vehicle was converted to operate with hydrogen as its fuel, 
although the demonstration project was not aimed at engine conver- 
sion, which had already been successfully demonstrated. Conse- 
quently, a truck was converted to operate on liquid hydrogen; it was 
operated with this fuel and data were taken on some aspects of its 
operation. The results of this work have led to the conclusion that 
while safety precautions must be observed and that while there are 
inconveniences in handling a cryogenic liquid, neither safety nor 
practicality present insurmountable problems for the on-board vehi- 
cle storage of liquid hydrogen. Typical operating performances of 
hydrogen fuels and gasoline are compared, and cryogenic dewar 
storage is discussed. Hydrocarbon and carbon monoxide emissions 
were essentially zero, and nitrogen oxides were 1 to 5 ppM. 


MATERIALS 


REFER ALSO TO CITATION(S) 54027 


53077 (COO—1198-1210) Science of materials. Progress report, 
July 1, 1977—June 30, 1978. (Illinois Univ., Urbana (USA). Materi- 
als Research Lab.). + 1978. Contract EY-76-C-02-1198. 172p. 
Dep. NTIS, PC A08/MF AO1. 

gress is reported in research which includes studies of the 
deformation, stress corrosion and fracture of alloys and geologic 
materials with emphasis on hydrogen embrittlement of metals; the 
mechanism of heat transfer across interfaces; catalytic properties of 
surfaces; and erosion of surfaces by fluid suspended particles. The 
structure of liquids, polymers and disordered solids is under investi- 
gation with emphasis on ionic conduction, phase transitions and 
radiation damage. Ferro- and pyroelectric materials with potential 
for solar energy applications are under development. The study of 
optical properties includes the mechanism of luminescence and new 
semiconductor materials for photovoltaic devices. The electronic 
properties of crystals are the subject of a continued effort to resolve 
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current problems of magnetic behavior and photon-solid interac- 
tions. Specific quantum properties of matter are explored with 
emphasis on superconductivity, diffusion of hydrogen in metals and 


the properties of solid helium. 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 52030, 52684 


53078 Material selection for pwr nuclear power plants. Enrietto, 
J.F. (Westinghouse Electr Corp, Pittsburgh, Pa). Tech. Rep. Syst., 
Am. Soc. Met.; No. 76-32, vp(1976). 

The basis for the choice of a particular material for a nuclear 
component varies for the application. In the case of the reactor 
vessel, the reasons were metallurgical. Economics dictated the final 
decision for the main reactor coolant piping. And functional require- 
ments, heat transfer and corrosion resistance, led to the selection of a 
steam generator tube material. The choice of materials for other 
nuclear components was based on equally diverse factors. 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 51934, 52031, 52032, 52033, 
52035, 52036, 52037, 52039, 52040, 52041, 52042, 52047, 52048, 
52683, 52725, 53093, 53094, 53112 


53079 (COO—4355-7) Evaluation of laser welding techniques for 
hydrogen transmission. Progress report, April 1, 1978—April 30, 1978. 
Mucci, J. (Pratt and Whitney Aircraft Group, West Palm Beach, FL 
(USA). Government Products Div.). 19 May 1978. Contract EC-77- 
C-02-4355. 12p. Dep. NTIS, PC A02/MF AO1. 

Machining of the A106B GTA and EB welded specimens was 
completed. Laser welding of the AISI 304L and ASTM A106B 
materials is continuing. Tensile testing of the ASTM A106B EB 
welded specimens was initiated and completed. Testing of the 
ASTM A106B EB welded material indicated generally lower ductil- 
ity than the parent material. Low-cycle fatigue testing of the ASTM 
A106B material in 13.8 MPa hydrogen indicates reductions in mean 
life of approximately 50 and 27% due to the GTA and EB welding 
respectively. (LK) 


53080 (PB—276437) Metallography of commercial lead and lead 
alloys used in the electricity supply industry. Fursey, A. (Electricity 
Council Research Centre, Capenhurst (UK)). Mar 1977. 17p. 
(ECRC/N—1034). NTIS PC A02/MF AO1. 

Electrolytic polishing without using any abrasive mechanical 
methods can produce very satisfactory metallographic specimens of 
commercial lead and lead alloys. Preparation before electropolishing 
is dae nen to achieving good results, and the method described in 
detail has been used successfully for lead cable sheaths, lead battery 
components, and a variety of alloys used in the electricity supply 
industry. 


53081 Redkie metally v tsvetnykh splavakh. (Rare metals in non- 
ferrous alloys). Moscow; Izdatel’stvo Nauka (1975). 199p. 

Problems examined include the physico-chemical interaction 
between non-ferrous metals with rare elements in alloys, the effect of 
rare elements on the structure and properties of aluminum, magne- 
sium, copper and other metals, as well as problems dealing with the 
processing of corresponding alloys (casting, pressure and thermal 
processing). The book is intended for researchers and practicing 
metallurgists, metals science specialists, physico-chemists, and de- 
signers engaged in the development, production and application of 
non-ferrous metallic alloys. The collection of articles was prepared 
for the Metallurgy Institute by A.A. Baykov of the UssR As in 
conjunction with a number of industrial research institutes. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 53094, 53100, 53113, 54032 


53082 (SAND—78-0754C) Behavior of implanted D and He in 
pyrolytic graphite. Langley, R.A.; Blewer, R.S.; Roth, J. (Sandia 
Labs., Albuquerque, N.Mex. (USA); Max-Planck-Institut fuer Plas- 
maphysik, Garchin, uenchen (Germany, F.R.)). 1978. Contract 
EY-76-C-14-0789;W-7405-ENG-26. 27p. (CONF-780467—5). Dep. 
NTIS, PC A03/MF AO1. 

From 3. conference on plasma surface interaction in con- 
trolled fusion devices; Culham, (3 Apr 1978). 

Portions of document are illegible. 

The behavior of deuterium and helium implanted near room 
temperature at 8 keV into prism plane oriented graphite was studied 
as a function of implantation fluence and post-anneal temperature. 
Depth profiles of the implanted species were measured by proton 
backscattering. Quantitative thermal desorption measurements were 
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lormed to study the species emitted from the sample during ramp 
ting to 950°C. 


53083 Structural studies of order, disorder, and stoichiometry in 
some high T/sub c/ Nb-base A-15 superconductors. Cox, D.E. 
(Brookhaven National Lab., Upton, NY); Moehlecke, S.; Sweedler, 
A.R.; Newkirk, L.R.; Valencia, F.A. pp 461-487 of Superconducti- 
vity in d- and f-band metals. Dou , D.H. (ed.). New York; 
Plenum Press (1976). 

X-ray intensity measurements have been made on several Nb- 
base A-15 type superconductors. Order parameters have been deter- 
mined with reasonable accuracy even in the presence of substantial 
amounts of impurity phases. Chemically vapor deposited NbsGe of 
near-stoichiometric composition is characterized by a significant 
amount of disorder, corresponding to occupation of about 4% of the 
Nb sites by Ge. Annealing at 1350°C converts this material to a Nb- 
rich A-15 phase and NbsGes. The former has essentially no Ge on 
Nb sites. From the lattice parameter trends in these compounds and 
the A-15 region of the Nb-Pt system, a B site radius of 1.43 A for Nb 
is proposed. This is y ape! different from the A site radius of 
1.15 A and closer to the normal metallic twelve-coordinated value. 


53084 Ionicity-modified pair potential model analysis of the 
sigma phase structure. Machlin, E.S.; Gee, P.T. (Columbia Univ., 
New York). J. Solid State Chem.; 24: No. 3-4, 277-294(Apr 1978). 

Comparison of observed lattice parameters with those pre- 
dicted by an ionicity-modified pair potential model yields the conclu- 
sion that stable sigma phases must contain an element that can 
undergo a stabilizing crystal field distortion when occupying E-type 
sites; conversely, sigma phases that do not contain such a component 
will not be stable. It is proposed that only “exotic” elements belong- 
ing to the Ti, Cr, V, and Mn columns of the periodic table can be 
stabilized by such crystal fields. Consequently, such “exotic” ele- 
ments should be present as components in other TCP structures 
having D/sub 2d/ point symmetry. Indeed, every known phase of 
such structures contains at least one such “exotic” element. A 
positive excess entropy also contributes to the stability of some 
sigma phases at elevated temperatures. A crystal field-, ionicity- 
modified potential oad tas been developed which yields 
values of lattice parameters, site positioning parameters, site order 
parameters, and energy of formation which are in good agreement 
with observed values. 


53085 Solution-state spin-equilibrium properties of the tris[2-(2- 
pyridy])imidazole Jiron(II) and Tris[2-(2-pyridy!)benzimidazole }iron(I1) 
cations. Reeder, K.A.; Dose, E.V.; Wilson, L.J. (Rice Univ., Hous- 
ton, TX). Inorg. Chem.; 17: No. 4, 1071-1075(Apr 1978). 

Contrary to revious reports, the tris[2-(2- 
pyridyl)imidazolejiron(II)  ([{Fe((py)i ]*) and _ tris{2-(2- 
eae” anager apne. (recoy)bimlt).]**) cations have 

shown to be spin-equilibrium species in solution by variable- 
temperature magnetic and electronic spectral studies. Laser Raman 
temperature-jump kinetics has been used to directly measure the 
forward (k: = 1.1 x 10’s~*) and reverse (k/sub -1/ = 1.0 x 10’s~") 
intersystem crossing rate constants for the dynamic spin-interconver- 
sion process in [Fe((py)imH)s]”". The results are compared to similar 
kinetic data available for other iron(II) spin-forbidden/conversion 
processes in bis(pyrazolylborate)iron(II) and [Fe(6-Mepy)/sub n/ 
{py)/sub m/tren]**. 2 tables, 3 figures, 36 references. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 52462, 52610, 52784, 52788, 
53079, 53133, 53160, 53830 


53086 (N—78-13136) Effect of discontinuities as a means to 
alleviate thermal expansion mismatch damage in laminar composites. 
Hoffman, C.A. (National Aeronautics and Space Administration, 
Cleveland, Ohio (USA). Lewis Research Center). Nov 1977. 17p. 
(NASA-TM—73739; E—9259). NTIS PC A02/MF AO1. 

An investigation of Nichrome/tungsten laminar composites 
showed that intentionally introduced discontinuities, such as perfora- 
tions through or grooves on the surface of the matrix laminae, 

ermal expansion mismatch damage resistance. It was 

ens having smooth matrix laminate surfaces were 

virtually destroyed by Ft ha sy in 21 or fewer fast cool cycles in 

which they were water quenched from 981 C. Specimens having 

interior matrix laminae with discontinuities and relatively thin, non- 

discontinuous, surface matrix laminae resisted 50 similar cycles with- 
out evident delamination damage. 


53087 (ORNL—5349) Mechanical properties test data for struc- 
tural materials. 


progress report for period ending October 
31, 1977. Hill, Oak Ridge National Lab., Tenn. 


| 
ill, M.R. (comp.). ( 
(USA)). Dec 1977. Contract W-7405-ENG- Oe. 339p. AT. 

Results of all structural materials mechanical properties test 
programs sponsored by the Reactor Development and Demonstra- 
tion and the Nuclear Research and Applications Divisions of the 
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Department of Energy are assembled. A test and material index is 
included to increase the effectiveness of the report. Separate ab- 
stracts were prepared for 28 items in this report. (RWR) 


53088 (ORNL—5349, pp 2-29) Mechanical property program of 
Alloy 718. Korth, G.E.; Smolik, G.R. Dec 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

Load-controlled high-cycle fatigue tests were conducted at 
75, 800, 1000, 1100, and 1200°F; strain-controlled low-cycle tests 
were carried out at 75 and 1100°F. Data obtained are plotted; alloy 
718 apparently exhibits an endurance limit. Results of Charpy V- 
notch impact tests for temperatures up to 1400°F are presented; the 
energy required for fracture seems to decrease as plate thickness 
increases. Stress—rupture data and data on tensile properties at 75 
and 1200°F are tabulated for twin heats of alloy 718. Mechanical 
properties for a roll-extruded alloy 718 tube were investigated; 
microstructure (at 1750, 1830, 1900, and 2000°F), tensile properties 
(at 70, 650, 1200, and 1400°F), stress—rupture properties (at 1200 
and 1300°F), and fatigue properties (at 1200°F) were determined. 8 
figures, 13 tables. (RWR) 


53089 (ORNL—5349, pp 31-43) Low-cycle fatigue and cyclic- 
deformation behavior of SMA type 308 (CRE) stainless steel weld 
metal at 571°C, Raske, D.T. Dec 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

Continuous-cycling fatigue tests at a strain rate of 4 x 10™*s™! 
are reported for specimens machined longitudinally from various 
locations in a prototypic weld. Specimens were aged for 3.6 x 10°s 
at 593°C prior to testing. Fatigue and tensile data are tabulated, and 
total, elastic, and plastic strain ranges are plotted vs cycles to failure. 
Results are compared with similar ones for type 304 steel. The cyclic 
hardening and subsequent softening of the weld metal are shown as 
functions of strain range and cycles, along with the cyclic stress- 
strain curve. It was found that, for a given cyclic-strain range, the 
initial stress response is highly variable and remains so far at least 
half the fatigue life. 8 figures, 3 tables. (RWR) 


53090 (ORNL—5349, pp 43-57) Influence of sodium environ- 
ment on the low-cycle fatigue behavior of austenitic stainless steels. 
Zeman, G.J.; Smith, D.L.; Natesan, K. Dec 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

Fatigue properties of solution-annealed, thermally aged, and 
sodium-exposed 304 and 316 stainless steel in sodium of co.:trolled 
purity were investigated at 550, 600, and 700°C. The relation be- 
tween plastic strain range and fatigue life for 304 stainless steel is 
shown for the three above conditions. Carburization of these speci- 
mens at 600°C had negligible effect on the fatigue life. At 550°C, 
however, the sodium-exposed specimens had a significantly smaller 
fatigue life than the aged material; the difference is attributed to 
carburization of the sodium-exposed specimens. To understand the 
effect of metallurgical history on the mechanical behavior under 
fatigue-loading conditions, hysteresis loops from different tests were 
analyzed, and plots of cyclic stress as a function of number of cycles 
were generated for specimens of 304 and 316 steels with different 
treatments. Optical photographs and scanning-electron micrographs 
of fracture regions of the two types of steel under different treat- 
ments are also shown. 8 figures. (RWR) 


53091 (ORNL—5349, pp 60-64) Complex materials behavior 
studies in support of design methods data list using reference heats. 
Sikka, V.K.; Baldwin, R.H.; Stevens, C.O. Dec 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

Tensile creep data at 593°C and 207 MPa are shown for 16- 
mm plates of type 316 stainless steel subjected to the following 
conditions: mill annealing, mill annealing and strain cycling, and 
reannealing and strain cycling; specimens were subjected to 10 and 
1000 cycles. A comparison of tensile and compressive creep curves 
at 593°C and 107 MPa is made. 3 figures. (RWR) 


53092 (ORNL—5349, pp 64-94) Analytical representation of the 
creep strain—time behavior of commercially heat-treated Alloy 718. 
Booker, M.K. Dec 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

Data were measured at temperatures from 538 to 760°C. 
Expressions for rupture life and temperature were obtained by 
generalized regression techniques; the time and creep strain to onset 
of tertiary creep were similarly analyzed. Relations between the 
various creep properties are presented. Normalized creep curves are 
plotted for a number of temperatures. Stress-relaxation and variable- 
load creep data are shown. 31 figures, 1 table. (RWR) 
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oi tate pp 94-101) Mechanical properties of Lary 
on large-diameter pipe. Klueh, R.L.; Edmonds, D.P.; 
Bolling, E.W. Dec 1977. 


In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

Elevated-temperature properties of pipe welds prototypic of 
FFTF pipe welds were investigated. Short lengths of type 316 
stainless steel pipe were welded by the gas tungsten-arc process. 
Tensile properties of longitudinal and transverse weld metal speci- 
mens are tabulated. 2 tables. (RWR) 


53094 (ORNL—5349, pp 101-111) Thermal aging of 2 1/4 Cr—1 
Mo steel. Klueh, R.L. Dec 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

To study the possible effect of thermal exposure on mechani- 
cal properties of the steam generator material for the CRBR, materi- 
al was aged at 454, 510, and 566°C for 1000, 2500, 5000, 10,000, and 
20,000 hours. The effect of aging on creep is examined, and possible 
metallurgical processes leading to changes in creep and tensile 
behavior are discussed. The complex aging behavior is governed by 
complicated carbide precipitation ae these are discussed at 
some length. Yield strength and ultimate tensile — are com- 
pared as a function of aging time. 2 figures, 2 les. (RWR) 


53095 (ORNL—5349, pp 111-114) Continuous cycling and 
a behavior of 2 1/4 Cr—1 Mo steel. Strizak, J.P. Dec 
In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 
Results of continuous-cycling, strain-controlled fatigue tests 
at 427°C are tabulated, as are those from long-term creep—fatigue 
poe at 482°C. An interaction of tension and compression effects was 
ested. Attempts were made to predict the number of cycles to 
fai ilure. 2 tables. (RWR) 


53096 a pp a Mechanical property charac- 
terization of large-diameter pipes of types 304 and 316 stainless steels. 
Sikka, V.K.; McEnerney, J. WL Dec 197 
In Mechanical properties test ll for structural materials. 
Quarterly progress report for period ending October 31, 1977. 
Tensile tests were completed on four formed-and-welded 
pipes of type 316 stainless steel; 0.2 percent yield strength, ultimate 
tensile strength, uniform elongation, and reduction of area are tabu- 
lated. Specimens tested were taken from both the base and weld (16- 
8-2 or 316) _ The pipes were welded by different welding 
procedures. The tensile tests were supplemented by age ey of 
the specimens, and the welds were macroetched to reflect their 
structure. A number of conclusions are drawn. In general, welds 
showed lower ultimate tensile strength and poor ductility in com- 
— with the base metal. Irrespective of the welding process and 
er metal combinations tested, the weld was the weakest link in the 
formed-and-welded pipe. 15 figures, 4 tables. (RWR) 


53097 (ORNL—5349, pp 137-146) Tensile properties of 
ERNiCr-3 (Inconel 82) weld metal. Klueh, R.L.; King, J.F. Dec 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

Tests were conducted at 25 to 732°C and at strain rates of 3 x 
10-* and 3 x 10~*s~*. The following observations from these tests are 
discussed: differences in strength for welds made on 13-mm-thick 
plates (made with seven weld passes) and 19-mm-thick plates (made 
with about forty weld passes); isolated grain boundary cracks on 
voids; serrated yielding; and peaks in the yield strength and ultimate 
tensile strength as functions of temperature. An increase in flow 
stress at low strain rates between 500 and 650°C was tentatively 
attributed to an order effect. 3 figures. (RWR) 


53098 (ORNL—5349, pp 146-171) Cyclic stress—strain behavior 
a Baylor, V.B.; Coches M.K.; Strizak, J.P.; Klueh, R.L. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

Plates of annealed 2'/, Cr—1 Mo steel were welded by the 
gas tungsten-arc process with hot or cold wire ERNiCr-3 filler 
metal. Longitudinal and transverse sample: were taken for fatigue 
testing. Monotonic tensile curves obtained showed inconsistent 
slopes in the a portions of the curves; therefore, curves were 
reconstructed a different procedure. At low strain ranges 
ERNiCr-3 Siapleyed rapid initial hardening followed by stable stress 
levels at all temperatures. At strain ranges above 1.94 percent, the 
hardening behavior was more complicated: hardening and softening 
behavior was observed. Cyclic hardening constants for cyclic 
stress—strain curves are tabulated. Neither” the monotonic nor the 
cyclic bilinear stress—strain constants depended significantly on the 
one of weld filler metal used. In addition, the cyclic stress—strain 
response of ERNiCr-3 did not 7 to vary with the orientation of 
the specimen with respect to the line of fusion. From the bilinear 


2 girth welds 
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resentation of the monotonic data it appears that the bilinear 


slopes are independent of strain rate and temperature 27 figures, 4 
tables. (RWR) 


53099 (ORNL—5349, pp 171-183) Mechanical properties of 
ae IR. 
1977. 
Quarter arctan period ending October 31, 1 1977. 
y gg report for 

reep—fatigue tests on 2'/, Cr—1 Mo steel in a simulated 
HTGR i cine environment are reported. Tests with both compres- 
sive and tensile hold periods indicate that the combined effect of 
compressive—tensile hold or may be greater than each individ- 
ually. 1 figure, 4 tables. (R 


53100 po ay te pp 185-190) Fatigue crack pe ge 
Alloy 718: effect of heat treatment on microstructure and fatigue 
performance at 427°C. Smith, H.H.; Michel, D.J. Dec 1977. 

In Mechanical p: eae data for ot 2 materials. 
Quarterly progress report or period October 31, 

The fati re | (FCP) eres of unirra- 
diated alloy 71 tested. A! rate as investigated for plate material 
given conventional and modified heat treatments. Preliminary results 
of tests at 0.17 Hz and a stress ratio of 0.05 show enhanced FCP 
resistance for the modified heat treatment. Optical micrographs were 
taken to study the relation between microstructure, fracture mor- 
phology, and deformation mechanism. Fracture surfaces were exam- 
ined by scanning electron microscope techniques. Microstructures 
we by the different heat treatments are compared. 2 figures. 


53101 (ORNL—5349, Pp. 191-195) Tensile properties of 304 SS 
and 316 SS. Ward, A.L.; Blackburn, L.D. Dec 1977 
In Mechanical pro test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 
and flow stress values are tabulated 
i to be used in the FFTF/CRBR Materials 
Irradiation emery 3 tables. (RWR) 


53102 (ORNL—5349, pp 196-199) Heat-to-heat and/or melt 
Sa OS OE Care See Eee ves Daseen, 


In Mechanical ay mane test data for structural materials. 
Gane —— report for period ending October 31, 1977. 
k growth behavior for several heats of Inconel 


‘atigue-crac 
718 is bene studied at five Sa. Results of room-tempera- 


ture tests are presented. Metallographic examinations suggest that 
differences among the heats are due to the aed of networks of 
grain boundary carbides. 1 figure, 1 table. (R 


53103 (ORNL—5349, pp 199-200, ias Effect of stress ratio 
upon fatigue-crack growth in two structural alloys at elevated tempera- 
ture. James, L.A. Dec 1977. 
In Mechanical properties test data for structural ma 

or period ending October 31, 1977. 
growth rates are expressed in a manner that 
oan for the arrece of stress ratio by use of the “effective stress 
intensity factor.” Results are shown for SA-386 Grade 11 steel tested 
at 316 and 427°C and SA-637 Grade 688 (Inconel X-750) tested at 
538°C. Each plot represents a fairly wide range of stress ratios, and 
k/sub eff/ provides a reasonably good co of growth rates 
over these ranges in stress ratio. 3 figures. (RWR) 


53104 (ORNL—5349, pp 200, 204-211) Effect of temperature on 
the elastic—plastic fracture behavior of Inconel X-750. 
Mills, W.J.; Knecht, R.L. Dec 1977. 


In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

The J/sub Ic/ fracture tou behavior of heat-treated 
Inconel X-750 was characterized at 75, 800, and 1000°F. The materi- 
al was tested in the double-aged, precipitation-hardened condition. 
Chemical composition and mec’! ) ies are tabulated. 
Fracture tests were performed on deeply cracked specimens. The 
critical value of J associated with crack initiation was determined by 
the R-curve technique of ASTM STP 514. The J/sub Ic/ trectare 
toughness was relatively insensitive to temperature, although the 
slopes of the elevated-tem pg each fracture resistance curves were 
greater than the slope of room-temperature R-curve. This 
nomenon was associated with an intergranular to transgranular = 
ture mechanism transition. 4 figures, 2 tables. (RWR) 


§3105 (ORNL—5349, pp Apa Tubular specimen testing. 
Gowda, B.; Thomas, K.C. Dec 1977 

In Mechanical amy ged test data for structural materials 
Quarterly progress report for period ending October 31, 1977. 

Testing of type 304 stainless steel and fabrication of type 316 
was continued. Effective creep strain is plotted vs time to 2000 hours 
for type 316 stainless steel at 1100°F. Biaxial tests were conducted 
on the same material for different stress levels and stress ratios. It 
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was found that the time to complete the primary creep stage with a 
stress ratio of 2 (900 hours) is much longer than that required with a 
stress ratio of 1 (300 hours). 6 figures, 1 table. (RWR) 


53106 (ORNL—5349, pp 232-245) Sodium effects on mechanical 
of structural materials. Flagella, P.N.; Kahrs, J.; Denne, J.; 
Schrock, S.L. Dec 1977. 


In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

Results on creep—rupture and low-cycle fatigue tests in 
flowing sodium of solution-annealed type 316 stainless steel are 
described. Exposure to sodium for 5000 hours at 593°C before 
testing decreased creep resistance and increased ductility. Creep— 
rupture curves show the effects of stress and prior history. The 
material with higher creep rate showed greater ductility. Rupture 
life for a circumferentially notched bar was more than twice that of 
a bar with three transverse holes meeting in the center. Cyclic stress 
range response curves are presented for tests of 316 SS in flowing 
sodium at 593 and 538°C, with and without tension-hold time. In all 
cases the as-fabricated material yielded the highest stress range 
values, with stress range decreasing as pretreatment time increased. 
11 figures. (RWR) 


53107 (ORNL—5349, _, ttatg Mechanical properties mea- 
surements in air. Gowda, B.; Thomas, K.C. Dec 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

Short-term tensile tests on type 316 stainless steel were car- 
ried out at 25 and 593°C. Stress—strain curves are shown; and 
tensile properties, tabulated. It is seen that vacuum aging increases 
yield strength slightly and decreases ductility in each case; however, 
it increases ultimate tensile stress at low temperatures but decreases 
it at high temperatures. Calibrations | oy to fatigue tests at 
593°C in air are also discussed. 6 figures, 1 table. (RWR) 


53108 (ORNL—5349, pp 264-268) Fracture toughness of 
LMFBR steam generator materials. Copeland, J.F. Dec 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

The G.E. program to evaluate the fracture toughness of 21/4 
Cr—1 Mo is described briefly. Results on yield strength, ultimate 
tensile strength, elongation, and area reduction are quoted for 24, 
399, and 510°C. 2 tables. (RWR) 


53109 (ORNL—5349, pp 269-277, 278-279) Low-cycle fatigue 
studies on incoloy 800H. Dec 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

A low-strain-range (0.24%) test of Incoloy 800H at 1400°F is 
described. Peak tensile and compressive stresses and relaxed tensile 
stresses are plotted. The fatigue damage fraction per cycle was small. 
Metallographic examination revealed extensive separation of grain 
boundaries, a cracking mechanism associated with creep failure. 8 
figures. (RWR) 


53110 (ORNL—5349, pp 277, 280-286, 287-288) Helium effects 
studies. Dec 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

(I) Carburization studies of stainless steel 316 are reviewed. 
Significant carbon gain was noted for a specimen with "as received” 
surface condition exposed to 1200°F for 5000 hours in HTGR He. 
All other specimens after exposure in HTGR He showed a slightly 
higher C content than the unexposed specimen and those exposed in 
pure He; metallographic evaluation and microhardness measure- 
ments failed to reveal carburization. (II) Creep—rupture data to 
approximately 10‘ h are shown for 27/4 Cr—1 Mo, Incoloy 800 H, 
and Hastelloy X. Carburization of Hastelloy X at 1600°F under 
stress was found. The effect of surface-to-volume ratio on the creep 
behavior of Hastelloy X at 1600°F and 5 ksi in HTGR He was 
studied. 5 figures, 2 tables. (RWR) 


53111 (ORNL—5349, pp 286, 289-291, 292-295) Aging and cold 
work effects. Dec 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

(I) Differences in aging behavior between age-hardenable and 
non-ags-hardenable heats of Incoloy 800H are shown. X-ray diffrac- 
tion analysis of stress-ruptured specimens with 20% prestrain re- 
vealed that testing at 1000°F and 1100°F resulted in precipitation of 
MasCe; both MesCe and Ti(C,N) were observed to precipitate during 


testing at 1200°F. (II) Results from room- and elevated-temperature 
tensile tests on solution-annealed and 10,000-h-aged Hastelloy X are 
presented. Significant reduction in room-temperature ductility was 


Observed after aging at 1200, 1400, and 1600°F. No significant 
degradation in the elevated-temperature ductility was observed after 
10,000-hour aging. Indeed, aging at 1400 and 1600°F resulted in a 
better elevated-temperature tensile ductility with elevated-tempera- 
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ture tensile strength remaining relatively unchanged. 5 figures, 1 
table. (RWR) 


ay (ORNL—5349, pp 306, 309-311, 312) Weld properties. 
1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

Cracks in Inconel 82 deposited on alloy 800H were intergran- 
ular and propagated through chemically banded regions rich in Ti, 
Nb, and Mn. Crack indications were not observed when vacuum arc 
remelted Inconel 82 wire was used. Internal bore welding was 
studied. Inconel 82 cladding was deposited by manual cold wire feed 
with a manual gas tungsten arc heat source. 3 figures. (RWR) 


53113 (TREE—1255) Evaluation of roll-extruded Alloy 718 
tubing. Smolik, G.R.; Korth, G.E. (Idaho National Engineering 
Lab., Idaho Falls (USA)). May 1978. Contract EY-76-C-07-1570. 
44p. Dep. NTIS, PC A03/MF AO1. 

A sample of roll-extruded Alloy 718 tubing, a product identi- 
fied for use in the Clinch River Breeder Reactor, was evaluated. The 
tubing satisfied AMS 5589 requirements for seamless tubing, and had 
tensile and fatigue properties comparable to plate for the convention- 
al 955°C (1750°F) heat treatment. Recrystallization was retarded in 
this product and bands of very small grains resulted from the 
conventional heat treatment. Both as-roll-extruded and directly aged 
material showed the results of thermomechanical processing in high 
strengths and reductions in area. It is recommended that work 
continue toward realizing improved fatigue and stress rupture prop- 
erties in this product by means of "Minigrain” and thermomechani- 
cal processing. 10 figures, 6 tables. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 52050, 53083, 53085, 53136, 
53140, 53154, 54028, 54031, 54032 


53114 (TID—28513) Effect of void maldistribution on the cryo- 
genic recovery capability of multifilamentary and cabled su 

tors. Lee, A.Y. (Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA). Fusion Power Systems Dept.). 1977. Contract W-7405- 
ENG-26. Sp. Dep. NTIS, PC A02/MF AO1. 

Comprehensive cryogenic stability analyses of the supercon- 
ductors which are cooled by forced flow single phase liquid helium 
have been carried out. In these analyses the cryogenic recovery 
capability of a conductor design was analyzed to determine from 
what initially imposed normal state temperature the conductor can 
recover its superconductivity as a function of the available cooling 
capacity, after the occurrence of an event in which a given amount 
of heat is deposited suddenly to the conductor, driving the supercon- 
ductor to a normal state. 


53115 Superconductivity in metallic hydrogen. Gupta, R.P. 
(Northwestern Univ., Evanston, IL); Sinha, S.K. pp 583-592 of 
Superconductivity in d- and f-band metals. Douglass, D.H. (ed.). 
New York; Plenum Press (1976). 

From 2. Conference on superconductivity in d- and f- bands; 
Rochester, NY, USA ‘30 Apr 1976). 

See CONF-760464—. 

The occurrence of superconductivity in the metallic phase of 
hydrogen is re-examined. While the band structure is quite free 
electron-like, the wavefunctions look like atomic wavefunctions near 
the protons. A consideration of the electron-phonon interaction 
reveals that the motion of the bound part of the electron wave- 
functions considerably decreases the effective electron-phonon cou- 
pling constant over previous estimates. The alternative derivation of 
the electron-phonon coupling constant in terms of phase shifts is also 
discussed and the effects of screening are considered. Again the 
estimates of T/sub c/ are found to be considerably reduced by 
screening effects. 


53116 Effect of surface impurities on low-energy implanted-ion 
depth distributions. Brice, D.K. (Sandia Laboratories, ———- 
New Mexico 87115). Phys. Rev., B; 18: No. 3, 990-994(1 Aug 1978) 

The depth distributions of 80-eV D* implants in W (110) have 
recently been measured by field-desorption mi y. Prominent 
structure, consisting of seven major and several minor peaks, is 
observed in the measured distributions. This contrasts with conven- 
tional implantation theory which predicts two one for the 
channeled D* and one for the nonchanneled D*. The observed 
structure is explained in the present work by a model which ascribes 
the various peaks to D* groups which have been scattered into 
planar channels by the surface impurities. The model allows a 
determination of D* stopping powers in the various planar channels 
and the stopping power of C and O impurities which recoil down 
the < 110 > axis. These are the first stopping-power values ob- 
tained in this energy region. The model suggests that surface loca- 
tion of the impurities as well as their elastic scattering cross section 
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for D* projectiles could be extracted from more elaborate calcula- 
tions and experiments. 


53117 Superconductivity of fcc-La—heavy-rare-earth alloys. 
Le , S.; Green, R.W.; Ostenson, J.E.; Beaudry, B.J. (Ames 


ratory-U. S. Department of Energy and Departmen 
ics, lowa State University, Ames, Iowa 50011). Phys. Rev., B; 18: No. 
3, 1162-1164(1 Aug 1978). 

The depression of the superconducting transition temperature 
of fcc La by small amounts of Gd, Tb, Dy, Ho, Er, and Tm has been 
determined. T/sub C/ is found to decrease smoothly with increasing 
(g-1)?J (J + 1); however, the dependence is not linear. Two possible 
ee mechanisms which might help explain this result are 

iscussed. 


53118 Magnetic short-range order in Gd. Child, H.R. (Solid 
State Division, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37830). Phys. Rev., B; 18: No. 3, 1247-1252(1 Aug 1978), 

The magnetic short-range order in a ferromagnetic, isotopi- 
cally enriched Gd metal single crystal has been investigated by 
quasielastic scattering of 81-meV neutrons. Since Gd behaves as an 
S-state ion in the metal, little anisotropy is expected in its magnetic 
behavior. However, the data show that there is anisotropic short- 
range order present over a large temperature interval both above 
and below T/sub C/. The data have been analyzed in terms of an 
Ornstein-Zernike Lorentzian form with anisotropic correlation 
ranges. These correlation ranges as deduced from the observed data 
behave normally above T/sub C/ but seem to remain constant over a 
fairly large interval below T/sub C/ before becoming unobservable 
at lower temperatures. These observations suggest that the magnetic 
— in Gd may be a more complicated phenomenon than first 

ieved. 


53119 Properties of the strain-confined electron-hole liquid in Ge. 
Wolfe, J.P.; Markiewicz, R.S.; Kelso, S.M.; Furneaux, J.E.; Jeffries, 
C.D. (Physics Department, University of California, Berkeley, Cali- 
fornia 94720). Phys. Rev., B; 18: No. 3, 1479-1503(1 Aug 1978). 
A large volume of electron-hole liquid is formed by optically 
exciting a suitably stressed crystal of Ge. A contact stress produces a 
maximum shear region inside the crystal which acts as an attractive 
erage well for photoexcited carriers. Properties of the electron- 
ole liquid confined to this strain well are determined from spectral 
and spatial measurements of the recombination luminescence under 
wide variations in stress, temperature, and excitation level. Both 
electron-hole liquid and free-exciton phases are observed near 4 K, 
confirming the interpretation of a first-order liquid-gas phase transi- 
tion and giving the exciton condensation energy phi = 1 meV. The 
liquid pair density at intermediate < 111 > stress is determined to 
be (0.50 +- 0.05) x 10’? cm~* from a luminescence line-shape analysis 
which takes into account the reduced electron band degeneracy and 
the strain-dependent hole mass. Magneto-oscillations in the lumine- 
sence intensity are observed which yield a similar density. A tenfold 
enhancement of the liquid lifetime is observed for stresses above 5 
kgf/mm? and 1.8 < or = T < or = 4.2 K, consistent with the 
reduced pair density and inhibited liquid evaporation in the strain 
well. Compression of the liquid at high excitation level is reflected in 
the line-shape, lifetime, and spatial imaging measurements. Time- 
resolved imaging of the liquid luminescence provides a striking 
contrast between the strain-confined liquid and the usual cloud of 
droplets in unstressed Ge. 


53120 Influence of voids on the superconducting properties of 

vanadium. Kes, P.H.; de Klerk, D. (Rijksuniversiteit Leiden (Nether- 

lands). Kamerlingh Onnes Lab.); van der Mey, G.P. (Stichting 

Energieonderzoek Centrum Nederland, Petten); Bressers, J. (Com- 

mission of the European Communities, Petten (Netherlands). Joint 

a Research Center). J. Nucl. Mater.; 72: No. 1, . 40-49(Mar 
). 

From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

Vortex pinning due to voids has been studied in vanadium, 
irradiated with neutrons at temperatures between 400 and 800°C. 
The decrease of T/sub c/ and the increase of kappa correspond to 
the increase of the residual resistance, most likely caused by oxygen 
contamination. The sizes and densities of the voids were derived 
from transmission electron microscopy. Flux density profiles were 
derived from ac measurements by means of a waveform eductor. 
The thermodynamic properties could be determined from the mag- 
netization curves. The volume pinning force is compared with the 
theoretical expressions for a dilute system of pinning centres of 
Labusch theory) and of Schumucker and Brandt (non-local 
theory). A comparison is made also with a formula for line pinning 
of dense systems given by Kramer. Both limits are encountered in 
the samples. The quantitative agreement is not yet satisfactory in all 
cases. 


53121 Ion implantation and superconductivity. Stritzker, B. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
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Festkoerperforschung). J. Nucl. Mater.; 72: No. 1, 256-262(Mar 
1978). 

From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

41 refs. 

A review is given on the current —e- of ion implanta- 
tion in the field o eer ie advantages of the ion 
implantation method for the production or the improvement of 
superconducting alloys and compounds are described. Ion implanta- 
tion into targets at low temperatures is a useful tool for the prepara- 
tion of nearly all metastable statistical alloys independent of the 
equilibrium miscibility of the components. The interesting supercon- 
ducting properties of such alloys are discussed with respect to 
changes of the electronic or phonon properties. Besides the investi- 
gation of highly disordered nearly amorphous superconductors, ion 
implantation is also used for the formation of ordered stoichiometric 
compounds with high transition temperatures. 


53122 Temperature dependence of the mean free path of some 
groups of carriers in cadmium. Voloshin, I.F.; Fisher, L.M.; Yudin, 
V.A. (V. I. Lenin Ali-Union Electrical ne Institute, 
Moscow). Sov. Phys. - Solid State (Engl. Transl.); 20: No. 3, 405- 
410(Mar 1978). 

The temperature dependence of the amplitude of the electron 
and hole doppleron oscillations and of the Gantmakher—Kaner 
oscillations was studied experimentally for cadmium, with the aim of 
determining the temperature dependence of the collision frequency 
of the resonant carriers. Measurements were made for magnetic field 
directions near the hexagonal axis, [0001], which was perpendicular 
to the surface of the plate. It was found that in the analysis of the 
experimental results one should use a theory allowing for the charac- 
ter of the electron reflection from the surface of the metal. It was 
established that the reciprocal mean free path of electrons at the 
limiting point on the lens is proportional to T°, while that for 
resonant holes on the monster is proportional to T*. In an inclined 
field a nonmonotonic change in amplitude of the electron doppleron 
oscillations was observed as the temperature was lowered. This is 
— in terms of the competition between collision damping and 
collisionless Landau damping, both of which are temperture-depend- 
ent. 


53123 Conduction electron scattering in quenched and annealed 
gold. Chang, Y.K.; Crabtree, G.W. (Argonne National Lab., IIl. 
(USA)); Ketterson, J.B. (Northwestern Univ., Evanston, Ill. (USA). 
Dept. of Physics). J. Nucl. Mater.; 69: No. 70, 650-651(Feb 1978). 

From International conference on the properties of atomic 
defects in metals; Argonne, USA (18 - 22 Oct 1976). 

Since the de Haas-van Alphen effect arises from a well- 
defined group of conduction electrons on the Fermi surface, in 
principle it can provide detailed information about the interaction of 
conduction electrons with defects. The authors have improved earli- 
er measurements [Bull. Amer. Phys. Soc., Vol. 20, p. 353, (1975)] on 
the vacancies in _ single crystals and extended them to stacking- 
fault tetrahedra (SFT) formed by annealing quenched gold. 


53124 Simultaneous positron lifetime and momentum measure- 
ments of the vacancy formation enthalpy in aluminium. Fluss, M.J.; 
Smedskjaer, L.C.; Chason, M.K.; Legnini, D.G.; Siegel, R.W. (Ar- 
gonne National Lab., Ill. (USA)). J. Nucl. Mater.; 69: No. 70, 586- 
588(Feb 1978). 

From International conference on the properties of atomic 
defects in metals; Argonne, USA (18 - 22 Oct 1976). 

Positron annihilation a (PAS) has enjoyed rapid 
cr as a new technique for the determination of the vacancy 
ormation enthalpy, Esub(v)sup(F) in metals. The present experi- 
ments were undertaken to compare the two fundamental types of 
PAS techniques, momentum-distribution and lifetime measurements, 
as they are applied to the determination of Esub(v)sup(F). Although 
previous positron annihilation measurements of Esub(v)sup(F) have 
been carried out on aluminum, in the present work Doppler-broad- 
ening and lifetime experiments were formed simultaneously on Al 
over the temperature range 20-435°C in order to determine if the 
momentum and lifetime techniques, each with their own inherent 
experimental and analysis problems, could in fact result in the same 
quantitative determination of the vacancy formation enthalpy. 


53125 Direct observation of surface diffusion and atomic interac- 
tions on metal surfaces. Kellogg, u.i. (Sandia Labs., Albuquerque, 
N.Mex. (USA)); Tsong, T.T.; Cowan, P. (Pennsylvania State Univ., 
+d Park (USA). Dept. of Physics). Surf. Sci.; 70: 485-519(Jan 

The unique attributes of the field ion microscope permit the 
direct observation of surface diffusion of single atoms and simple 
atomic clusters on perfect crystal planes. A brief review of the 
principles and techniques of such studies is presented along with a 
collection of much of the existing experimental data. Emphasis is 
placed on more recent work such as the diffusion of adatoms under 
the influence of a driving force, the kinetics of cluster formation and 





NOVEMBER 30, 1978 


dissociation, and how the interatomic force between two atoms on a 
surface is related to the diffusion parameters and the pair distribution 
function. 


53126 Improvements in critical current densities of NbsSn by 
solid solution additions of Sn in Nb. Luhman, T.; Suenaga, M. 
(Brookhaven National Lab., Upton, NY). Adv. Cryog. Eng.; 22: 356- 
361(1977). 

The effectiveness of solid-solution additions of tin to niobium 
was examined as a means for improving the superconducting proper- 
ties of diffusion processed NbsSn conductors. (GHT) 


pl Electron-phonon interaction and superconductivity in me- 
tallic hydrogen. Switendick, A.C. (Sandia Labs., Albuquerque, NM). 
pp 593-605 of Superconductivity i in d- and f-band metals. Douglass, 
H. (ed.). New York; Plenum Press (1976). 

From 2. Conference on superconductivity in d- and f- bands; 
Rochester, NY, USA (30 Apr 1976). 

See CONF-760464—. 

The energy bands of face-centered-cubic hydrogen at a r/sub 
s/ value of 1.64 a.u. were calculated. This corresponds to a density 
of 3.65 x 107° hydrogen atoms/cm* and would require pressures of 
the order of a megabar to achieve. The electron-phonon matrix 
element has been calculated using the formalism of Gaspari and 
Gyorffy and parameters derived from the above calculations. Using 
various theoretical estimates of the phonon properties of metallic 
hydrogen the electron-phonon coupling constant or mass enhance- 
ment factor, lambda, and the superconducting transition temperature 
have been calculated. Those calculations indicate that this system 
would be a superconductor with a transition temperature in excess of 
200 K. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 51726, 51982, 52383, 52798, 
53018, 53110 


53128 Corrosion resistance of structural materials of WWER- 
type nuclear reactor and migration of corrosion products in coolant 

Sedov, V.K.; Kruglov, V.P.; Sotnikov, A.F.; Plotnikov, I.M. 
pp 118-124 of Zkusenosti z provozu Novovoronezske jaderne elek- 
trarny. Prague; Czechoslovak Atomic Energy Commission (1976). 
(In Czech) 

Findings are listed on corrosion resistance of the basic struc- 
tural materials of the WWER-type reactors. In the given water 
—- es the materials show high corrosion resistance and operating 

ity even without special protection. The source of radioactive 
corrosion products, mainly of Co, are stagnant sites in the core. 


53129 (BNWL-tr—327) Reactions of stabilized austenitic steels 
in liquid sodium. Konvicka, H. (Vienna Univ. (Austria)). May 1978. 
Translation of a thesis. 111p. Dep. NTIS, PC A06/MF AO1. 

Samples of high-heat resistant, stabilized austenitic steel were 
exposed in a test loop to liquid sodium at 730°C and flow velocities 
of 4.0 and 0.3 msec™'. The weight losses of the samples were 
determined as a function of corrosion time up to t = 2637 hours. 
The alteration of the microstructure of the samples as a function of 
the test parameters was studied using metallography, x-ray structural 
analysis and an electron beam microprobe. (GHT) 


53130 Corrosion resistance of types 316 and 317 stainless steels 
in simulated SO, scrubber environment. Lizlovs, E.A. (Climax Mo- 
lybdenum Co., Ann Arbor, MI). J. Electrochem. Soc.; 124: No. 12, 
1887-1888(Dec 1977). 

In SO2-scrubber construction in locations where T316 stain- 
less steel is normally used, T317 with at least 3.5% Mo should be 
used to withstand corrosion problems arising from pH and tempera- 
ture fluctuations and chloride accumulation in the scrubbing liquid. 
The best corrosion resistance in the laboratory tests were shown by 
an experimental T317 steel with 4.2% Mo. 


53131 Using titanium to solve corrosion problems in petroleum 
processing. Covington, L.C. (Timet, Div of Titanium Met Corp of 
Am, Henderson, Nev). Tech. Rep. Syst., Am. Soc. Met.; No. 76-16, 
vp(1976). 

Titanium is finding application throughout the petroleum 
processing industry to solve corrosion problems. Although some 
corrosion failures involving titanium have been encountered, these 
have proven to be quite infrequent. For those high temperature 
applications where pitting and crevice corrosion of C.P. titanium 
have proven to be a problem, the development of the new alloy (Ti- 
Code 12) which is much more resistant to this type of failure should 
— the range of environments in which titanium can be used. 14 


53132 Aluma-ti: a new heat resistant material for automotive 
exhaust system applications. Gomersall, D.W. (Inland Steel Res Lab, 
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East oe Indiana). Tech. Rep. Syst., Am. Soc. Met.; No. 76-37, 
vp(1976). 

ALUMA-TI is an aluminized product produced by hot-dip 
coating with a coating composition of Al+ 10%Si. The base steel has 
been modified by adding titanium to a level such that 0.1-0.3% 
excess free titanium remains in solution in the substrate above that 
which is required to stabilize the carbon and nitrogen. This modifica- 
tion increases the maximum service temperature of aluminized steel 
from 1250$degree$F to approximately 1500$degree$F. The high- 
temperature strength of the newly developed ALUMA-TI is ap- 
proximately equivalent to that of muffler grade stainless steel. Alter- 
nate exposure to high-temperature oxidation and salt fog environ- 
ments indicates that ALUMA-TI has resistance to these environ- 
ments at least comparable to muffler grade stainless steel. 


53133 Materials for exhaust systems. Bologna, D.J. (Chrysler 
Corp, Detroit, Mich). Tech. Rep. Syst., Am. Soc. Met.; No. 76-58, 
vp(1976). 

Type I aluminized steel (having a coating of aluminum, 8- 
10% silicon, and 3% iron) and Type 409 stainless steel (11% chromi- 
um, 0.5% titanium, balance iron) are the first material choices above 
uncoated SAE 1010 carbon steel for exhaust systems. Corrosion and 
oxidation data indicates that useful temperatures of 1000$degreeSF. 
are possible. Mechanical strength, forming properties and metallo- 
graphic analyses of exhaust pipes and catalytic converters are pre- 
sented to illustrate the comparative nature of these and other alterna- 
tive materials. 7 refs. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 54182, 54186 


53134 (ORNL—5349, pp 216-222) Basic specimen testing. Man- 
joine, M.J. Dec 1977. 

In Mechanical pro scteow test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

Basic specimen tests are performed on bars and plates of types 
304 and 316 stainless steel at 1100°F. Designs were selected to 
provide nonuniform stress distributions. Rupture occurs in several 
thousand hours. Creep rupture data for 316 SS are summarized in a 
figure. 2 figures, 2 tables. (RWR) 


53135 (SAND—77-8758) Microstructure of low energy deuter- 
ium implanted stainless steel. Thomas, G.J.; Wilson, K.L. (Sandia 
Labs., Livermore, CA (USA)). May 1978. Contract EY-76-C-04- 
0789. 20p. (CONF-780467—8). Dep. NTIS, PC A02/MF AOl1. 

From 3. conference on plasma surface interaction in con- 
trolled fusion devices; Culham, UK (3 Apr 1978). 

Transmission electron microscopy has been used to determine 
the defect structure produced in stainless steel by deuterium ions of 
energies from 0.3 to 5 keV. These energies are typical of neutral 
atoms incident on the first wall of current tokamak devices. At room 
temperature, hi igh defect densities were found at our lowest dose of 1 
x 10° D*/cm*. With increasing dose, the defect structures coar- 
sened, and lattice strain effects in the implanted region became 
noticeable. Following low temperature implantation, no gas bubbles 
were observed for deuterium concentrations as high as approximate- 
ly 10 atom percent. 


53136 Lattice atom displacements produced near the end of im- 
planted .* tracks. Brice, D.K. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Phys. Lett., A; 66: No. 1, 53-56(17 Apr 1978). 

Spin rotation experiments with implanted p* projectiles are a 
convenient method for extending studies of the isotope effect for 
hydrogen diffusion in metals to very light mass. In the present letter 
information is presented which allows | a determination of the mean 
free path for vacancy production by p* particles slowing down in C 
(graphite), Al, V, Fe, Ni, Cu, Nb, Pd, and Ta targets. Also given is 
the excess distance travelled by the p* after its energy is reduced 
below the threshold necessary for vacancy production in these 
materials. 


53137 Low-temperature irradiation of niobium with 15-MeV neu- 
trons. Kerchner, H.R.; Coltman, R.R. Jr.; Klabunde, C.E.; Sekula, 
S.T. (Oak Ridge National Lab., Tenn. (USA)). J. Nucl. Mater.; 72: 
No. 1, . 233-243(Mar 1978). 

From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

Niobium was irradiated at 4.2 K with high energy d-Be 
neutrons to a fluence of 3.7x10"* n/cm?. The neutrons were generat- 
ed at the Oak Ridge Isochronous Cyclotron by the breakup reaction 
of 40-MeV deuterons in a thick Be target. The resulting neutron 
energy spectrum was broadly peaked near 15 MeV. The 0.012-cm- 
diameter wire sample (RRR=200) was situated in a uniform trans- 
verse magnetic field. The critical current, flux flow resistance, and 
normal state resistance were measured by using a standard four- 
terminal technique. The critical current density and the flux flow 
resistivity were observed to increase with irradiation and to decrease 
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toward the preirradiation values with subsequent isochronal anneal- 
ing between 4.2 K and 360 K. Using recent theories of flux line 
lattice deformation, the elementary pinning force is deduced and the 
result is compared to theoretical calculations. 


53138 Fundamental fluxoid-defect interactions in irradiated su- 

Kramer, E.J. (Cornell Univ., Ithaca, N.Y. (USA). 
Dept. of Materials Science and Engineering). J. Nucl. Mater.; 72: 
No. 1, 5-33(Mar 1978). 

From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

Flux pinning experiments in irradiated superconductors 
which make it possible to independently vary the defect density rho 
and elementary interaction force f/sub p/ between the defect and the 
fluxoid lattice are reviewed. A new measure of flux pinning, Q, the 
volume pinni § force per defect, is introduced and is shown to be 
independent 0 defect density rho for rho < 107*/m* In Nb at 

=0.5 B/sub c2:/ and 4.2 K, Q=5x10™"*N for Frenkel defects, 
3x10-'*N for cascades, 2x10~™'5N for 100 A dislocation loops and 
3x10-"*N for 100 A voids. The Q’s for voids and loops increase 
strongly with void or loop diameter. Accurate estimates of f/sub p/ 
for voids and dislocation loops can be made and plotted versus Q. 
The results for the two defects overlap forming a single master 
curve that can be used as an experimental solution to the summation 
problem. Reasons why current summation models do not reproduce 
the master curve are discussed. 


53139 Low-temperature deuteron irradiation of differently react- 
ed NbsSn superconductors. Maier, P.; Seibt, E. sce ate pel 
trum Karlsruhe (Germany, F.R.). Inst. fuer Experimentelle Kern- 
physik). J. Nucl. Mater.; 72: No. 1, 291-295(Mar 1978). 

From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

Irradiation measurements with 50 MeV deuterons at 18 K and 
subsequent annealing measurements were performed on NbsSn 
single and multifilamentary superconductors at the Helium-Bath 
Irradiation Facility of the Karlsruhe Cyclotron. The critical current 
densities j/sub c/ of NbsSn bronze-reacted wire samples at various 
reaction temperatures (T/sub R/=650,700,750,800 and 850°C) with 
equal layer iitone were measured for integral deuteron fluxes up 
to PHI/sub t/=0.7x10"*cm™*. After a decrease in j/sub c/ of 85% at 
maximum dose a relatively small annealing effect (4 to 10%) was 
observed at ambient temperatures. The maximum value of the nor- 
malized critical current density, j/sub c//j/sub cO0/, at PHI/sub t/ 
approximately = 10'7cm™~? increases with increasing reaction tem- 

ture. The difference in volume pinning forces before and after 
irradiation increases less than linear (approximatelyV PHI/sub t/) 
with the irradiation dose. An almost linear dependence between the 
inverse grain diameter (d/sub K/~')) and volume pinning force is 
obtained both before and after irradiation. 


53140 Radiation damage and superconductivity in V;Si single 
crystals. a. O. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Inst. Angewandte Kernphysik). J. Nucl. Mater.; 72: No. 
1, 182-189(Mar 1978). 

From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

Single crystals of VsSi have been implanted at room tempera- 
ture with Zr, Kr and He ions and were analysed using the backscat- 
tering and channeling techniques. A strong component of direct 
backscattering has been observed due to randomly displaced intersti- 
tials resulting in amorphization in Kr ion fluences of about 3 X 10'4/ 
cm%, similar to those observed for covalently bonded systems. For 
He ions, using the same energy-deposited density, this component is 
found to be a factor of about 30 lower than that observed for heavy 
ions. In the oo of low damage level (near the surface) for crystals 
implanted with 300 keV He ions a py of the critical angle of 
about 12% is found for the [100] as well as for the [110] channeling 
direction. These results can be explained assuming the V-atoms have 
been displaced from their lattice sites with an average displacement 
of about 0.1 A. The influence of the various damage structure on the 
superconducting transition temperature T/sub c/ is discussed. 


53141 Neutron irradiation effect on NbTi and NbsSn and their 

in superconducting magnets for fusion reactions. Okada, 
T.; Hayashiuchi, Y. (Osaka Univ. (Japan)). J. Nucl. Mater.; 72: No. 1, 
177-181(Mar 1978). 

From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

A parametric analysis is made on the durability and perform- 
ance of superconducting composite conductors used under intense 
irradiation in plasma-confined D-T fusion reactors. Cryogenic stabi- 
lization is taken as the design philosophy. The following properties 
are considered for the evaluation of radiation effects: J/sup c/, T/ 
sub c/, rhoo, rho/sub m/, rho/sub irr/ and Cu/super ratio. The 
difference in the behavior of NbTi with respect to NbsSn is empha- 
sized. It has been shown that in the case of NbTi the overall current 
density is mainly limited by the radiation-induced increase in resistiv- 
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ity of the stabilizing normal conductor, whereas in NbsSn the 
radiation-induced degradation of the superconducting properties 
such as J/sub c/ and J/sub c/ is possibly dominating the effects of 


the stabilizing material. 


53142 Mechanism for the degradation of superconducting transi- 
tion on high energy neutron irradiation in A-15 com- 
pounds. Pande, C.S. (Brookhaven National Lab., Upton, N.Y. 
(USA)). J. Nucl. Mater.; 72: No. 1, 83-87(Mar 1978). 

From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

Electron microscopic observations of neutron irradiated 
NbsSn revealed the presence of highly disordered — of size 
approximately 35 A in a much less disordered matrix. This observa- 
tion is shown to provide a means of explaining quantitatively many 
superconducting a of irradiated A-15 compounds. In partic- 
ular T/sub c/ of the irradiated materials could be easily predicted 
using the mathematical formulations developed for the proximity 
effect. 


53143 Radiation induced damage in metals. Schilling, W. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Fest- 
koerperforschung). J. Nucl. Mater.; 72: No. 1, 1-4(Mar 1978). 

From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

The present state of knowledge on the atomic processes 
responsible for the damage of metals during particle irradiation is 
reviewed. 


53144 Effect of irradiation on the critical currents of alloy and 
compound superconductors. Sekula, S.T. (Oak Ridge National Lab., 
Tenn. (USA)). J. Nucl. Mater.; 72: No. 1, 91-113(Mar 1978). 

From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

The effects of irradiation on the critical current density J/sub 
c/(H) of several superconducting compounds and Nb-Ti alloys have 
been examined by a number of workers. The irradiation in the 
studies include electrons, fast neutrons, ions and fission fragments. In 
alloys, changes in J/sub c/(H) on irradiation d d on the metallur- 
gical history of the material and indicate t radiation defects 
modify the interaction between the fluxoid array and the sample 
microstructure. Radiation defects in alloys can also affect J/sub c/ 
(H) through small decreases in T/sub c/, the transition temperature 
and rho, the normal state resistivity. Irradiations of A15 compounds 
to moderate fluences (dependent on the type and energy of irradiat- 
ing particle) lead to decreases in T/sub c/ of approximately 1 K and 
increases in J/sub c/(H) with dose for most of the samples investi- 
gated and can be qualitatively understood as resulting from changes 
in rho and the pinning force acting on the fluxoids. At higher dose 
levels, large depressions of T/sub c/ and possibly y, the electronic 
specific heat coefficient, lead to drastic reductions in J/sub c/(H). 
The effect of various energetic particles and irradiation temperature 
on J/sub c/(H) are discussed. 


53145 X-ray study of fission fragment induced structural damage 
in NbsSn. Skvortsov, A.L; Shemeljov, Y.U.; Kelpatski, V.E.; Le- 
vitski, B.M. (All Union Scientific Research Institute of Inorganic 
mm Moscow, USSR). J. Nucl. Mater.; 72: No. 1, 198-202(Mar 
1978). 


From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

The recovery of the crystal structure of isochronically an- 
nealed NbsSn has been studied efter fission fragment irradiation of 2 
X 10'* ff/cm?. The lattice constant a and the degree of long range 
order S have been measured by X-ray diffraction. An expansion of 
the lattice of 1.25% and a reduction in S to zero were observed after 


irradiation. These parameters recovered at first linearly with tem- 
perature (up to 400°C) and then in regions where a high recovery 
rate of a corresponds to a low or zero recovery rate of S. The nature 
of the radiation defects in NbsSn is discussed and the relationship 
between S and a is obtained experimentally. 


53146 Low-temperature 30 GeV-proton effects on critical proper- 
ties of type-II superconducting filamentary conductors. Snead, C.L. 
Jr. (Brookhaven National Lab., Upton, N.Y. (USA)). J. Nucl. Mater.; 
72: No. 1, 190-197(Mar 1978). 

From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

The highlights of the results of four irradiation runs at 4.2 K 
using 30-GeV protons on six specimens each run are reported. In situ 
critical-current measurements were made as a function of fluence 
and various annealing procedures in applied fields up to 40 kG. 
Filamentary wire specimens of NbTi, NbsSn and V3Ga were investi- 
gated. Reductions of I/sub c/ in NbTi up to 18% were observed 
with recovery of 50-60% observed upon annealing to room tempera- 
ture. The suppression mechanism is proposed to be ‘magnetic’ in 
nature rather than microstructural and is coupled to changes in the 
normal-state resistivity. NbsSn exhibits up to 98% reduction in I/sub 
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c/ for 1.6 X 10** p/cm? with recovery that is dependent upon the 
fluence. More relative recovery is observed for low fluences than for 
higher ones. This is interpreted to be due to the higher ratio of 
Frenkel pair defects available for recovery at low fluences to antisite 
defects produced directly in the initial damage events. At all 
fluences, however, the recovery of I/sub c/ in NbsSn is small when 
compared with that of NbTi. 


53147 Changing of the critical current density of NbsSn. Soell, 
M. (Max-Planck-Institut fuer Plasmaphysik, Garching/Muenchen 
(Germany, F.R.)). J. Nucl. Mater.; 72: No. 1, 122-128(Mar 1978). 

From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

The influence of radiation induced defects on the critical 
current density of NbsSn was investigated. In order to make the 
comparison for the different t of irradiation, the mean energy, 
E/sub p/(mean), transferred by irradiation to a lattice atom is used as 
a measure of the radiation damage instead of the fluence. As a result 
of this calculation is was found that optimized NbsSn samples which 
do not show an increase of the critical current density by irradiation 
have a maximum pinning force density of about (7-8) X 107° N/m*. 
The increase of the critical current density due to irradiation is 
governed by the degree of lattice damage produced by the defect 
aggregates which are too small to act as pinning centres. The 
decrease of the critical current density which follows after it has 
attained the maximum value is governed by the decrease of the 
critical temperature. 


53148 Influence of radiation damage on the maximum attainable 
magnetic field for toroidal fusion magnet systems. Soell, M. (Max- 
Planck-Institut fuer Plasmaphysik, Garching/Muenchen (Germany, 
F.R.)). J. Nucl. Mater.; 72: No. 1, 168-176(Mar 1978). 

From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

The influence of neutron irradiation up to fluences of 4 X 10” 

n/m? on the parameters and criteria determining the calculation 
process of the maximum magnetic induction values B/sub m/ is 
discussed. As parameters the critical data of NbTi, NbsSn and the 
resistivity of copper and aluminium are considered. As criteria, the 
criteria for full stability and that for coil protection under the 
influence of radiation damage are discussed. Up to a fluence of about 
4 x 1077 n/m? the influence of the resistivity increase of the stabiliz- 
ing material is dominant. If the coils are not oversized, considerable 
reductions of the maximum magnetic field values are the conse- 
quence. B/sub m/ is calculated analytically for three toroidal coil 
systems, taking into consideration the radiation induced changes. 
The calculations are based on two relations taking into account the 
superconducting parameters and the mechanical properties of the 
coil winding. 
53149 Neutron irradiation of superconducting compounds. 
Sweedler, A.R.; Cox, D.E.; Moehlecke, S. (Brookhaven National 
1978) Upton, N.Y. (USA)). J. Nucl. Mater.; 72: No. 1, 50-69(Mar 
1978). 

From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

The effects of neutron irradiation on the superconducting and 
normal state properties of alloys and compounds are presented. 
Particular emphasis is placed on the A-15 compounds where the 
effects of neutron irradiation on T/sub c/, H/sub c2/, long range 
order parameter and lattice parameter are described. Large depres- 
sions (up to 80%) in T/sub c/ are observed for all the A-15 
compounds studied with the exception of MosOs where much small- 
er decreases in T/sub c/ are seen. Along with the decrease in T/sub 
c/ and increase in lattice parameter, the degree of long range order, 
as measured by X-ray and neutron diffraction, decreases. Also pre- 
sented are the results of isothermal and isochronal anneals up to 
900°C. The unirradiated value of T/sub c/ can be restored by 
annealing, and for those systems where measurements have been 
= recovery of the lattice parameter and order parameter also 

lace. The effects observed in irradiated material, together 
ba those observed in unirradiated but compositionally variant A-15 
compounds, leads the authors to conclude that the principal defects 
associated with the depression of T/sub c/ in both cases are anti-site 
defects. Other models are also discussed. 


53150 Effect of low-temperature neutron irradiation on the criti- 
cal current of some superconducting materials. Takamura, S.; Okuda, 
S. Gapan Atomic Energy Research Institute, Tokai-mura, Ibaraki, 
Japan). J. Nucl. Mater.; 72: No. 1, 244-248(Mar 1978). 

From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

The critical current densities of pure V and Nb single crys- 
tals, single core Nb-50 wt% Ti coated with Cu and NbsSn were 
measured after fast neutron irradiation at about 5 K and during 
subsequent annealings. The peak effect was observed in V and Nb 
single cyrstals immediately after irradiation. In V, the peak effect 
disappeared after subsequent annealing above 200 K (in the so-called 
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stage III recovery where vacancies are considered to anneal out in 
V). In contrast, in Nb the peak effect did not disap 2d even after 
annealing at 300 K (above the stage III recovery of Nb). Further- 
more, in V the peak effect showed a remarkable recovery at 120 K 
where about 50% of the resistivity increase recovered. The elemen- 
tary force of the fluxoid-defect interaction was estimated in V single 
crystals 


53151 Influence of radiation damages on superconducting 
properties of NbsSn. Voronova, I.V.; Mitalion. N.N.; Sotnikov, 
G.V.; Zaikin, V.Ju. (Gosudarstvennyj Komitet po Is ol'zovaniyy 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). J. 
Nucl. Mater.; 72: No. 1, 129-141(Mar 1978). 

From Conference on radiation effects on superconductivity; 
Argonne, USA (13 - 16 Jun 1977). 

Samples of NbsSn were irradiated with various doses of 
protons, a-particles and fission fragments and then anneled isochron- 
ally. The changes of I/sub c/(H) and T/sub c/ as functions of the 
irradiation dose were investigated yielding the folowing results. 1. 
T/sub c/ and T/sub c/(H) in the A15 type superconductors (com- 
pounds) are influenced considerably by crystal lattice defects. 2. The 
changes of T/sub c/ and I/sub c/ are consequences of different 
types of defects. Critical current measurements show that I/sub c/ is 
more sensitive to clusters but T/sub c/ changes are larger for the 
homogeneous distribution of small defects. 3. The volume pinning 
force changes are larger in higher magnetic fields. 4. The critical 
temperature decreases monotonically when the irradiation dose in- 
creases. 5. There are points of inflexion in the curves of the critical 
temperature versus the annealing temperature that can be related to 
various groups of defects having different activation energies. 6. The 
results indicate the possibility of a suitable treatment of A1l5 type 
superconductors to improve their current characteristics. 


53152 Neutron irradiation effect on long-term strength of zircon- 
ium and its 1% niobium alloy. Ilyasov, V.M. pp 148-154 of Zkusen- 
osti z provozu Novovoronezske jaderne elektrarny. Prague; Czecho- 
slovak Atomic Energy Commission (1976). (In Czech) 

Zirconium irradiated with a neutron flux of 2.7x10”° n/cm? 
were studied. and of 107! n/cm? and a 1% niobium zirconium alloy 
irradiated with a neutron flux of 10” n/cm?. Prior to testing all 
specimens were annealed. Some specimens were irradiated in a 
reactor at a temperature of around 200°C while others were used as 
reference. It was found that neutron irradiation with 1071 n/cm? at a 
temperature of about 200°C increased the service life of zirconium 
and its alloy with 1% niobium at testing temperatures of 300 to 
350°C a hundred times, while the ductility of the materials in the 
region of permanent force deformation amounted to 9 to 11%. A 
relation was derived for the service life as a function of stress and 
temperature; it was shown that the radiation hardening effect was 
associated with the radiation effect on the material structure rather 
than with the failure mechanism. 


CERAMICS, CERMETS, AND REFRACTORIES 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 52101, 52104, 52108, 52735, 
52991, 52995, 53167 


53153 (EPRI-EL—722) Extremely high strength porcelain. Final 
report. Research Project 427-1. Schroeder, J.E.; Guertin, J.P. 
(McGraw-Edison Co., Franksville, Wis. (USA)). ‘Apr 1978. 85p. 
Dep. NTIS, PC A05/MF AOI. 

A high strength electrical porcelain was developed using 
inexpensive raw materials and standard a manufacturing 
methods. This was accomplished by reinforcing the glassy phase 
with strong needle-shaped crystals of mullite, which were grown 
during the firing cycle. An additional increase in strength was gained 
by decreasing the closed porosity of the fired material to nearly zero. 
The breaking strengths of unglazed samples were 25,000 to 30,000 
psi, compared to 10,000 psi for standard electrical porcelain. The 
electrical properties of this material are approximately equivalent to 
those of standard porcelain. The cost of this material is approximate- 
ly two cents per pound (5 percent) higher than standard porcelain 
due to increased raw materials costs and a small additional labor 
cost. Advantages of high strength porcelain are smaller and lighter 
insulators, less chance of breakage, increased safety and therefore a 
savings in total cost to the utility user. 


53154 (N—78-13134) Characterization, shaping, and joining of 
SiC/superalloy sheet for exhaust system components. Final report. 
Cornie, J.A. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). 
Research and Development Center). 20 Sul 1977. Contract NAS3- 
19735. 82p. (NASA-CR—135301). NTIS PC A05/MF AO1. 

Hafnium carbide was shown to be virtually inert when in 
contact with silicon carbide and Waspaloy for at least 200 hr at 1093 
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C (2000 F). Extensive interaction was noted with other superalloys 
such as HA-188. A continuous CVD HfC deposition process was 
developed for deposition of up to 8 microns on .14 mm (.0056 in.) 
SiC tungsten core filament at rates as high as .6 m/min. The rate can 
be increased by ape Po the length of the reactor and the output of 
the power supply used in resistive heating of the filament substrate. 
The strength of HfC-coated filament varies with thickness in a 
Griffith-like manner. This strength reduction was greater for HfC 
coatings than for tungsten coatings, presumably because of the 
greater ductility of tungsten. 


53155 (RFP-Trans—242) Process for manufacturing metal-oxide 
pellets, and pellets obtained by this Lelievre, B.; Feugier, A. 
May 1978. Translation of French Patent 2,250,187. 8p. Dep. NTIS, 
PC ee ie AOl. 

< po for manufacturing nuclear fuels is described. It 
consists of a chemical process of adding to an aqueous solution of at 
least one metal salt, specifically of actinide nitrates, one or more 
chemical substances capable of liberating ammonia; of dispersing the 
solution thus obtained dropwise in a hot organic phase to gelify the 
drops and transform them into solid particles; and of washing, drying 
and treating these particles in order to transform them into oxide 
pellets. (GHT) 


53156 Poluchenie tugoplavkikh yy iz gazovoi fazy. (Pro- 
duction of refractory compounds from the gaseous phase). Krivor- 
uchko, V.M. Moscow; Atomizdat (1976). — 


An examination is made of the production of carbides, bor- 
ides, nitrides, oxides, and silicides of refractory metals and the 
production of niobium stannide from the gas phase during joint 
thermal degradation and hydrogen reduction of refractory meta! 
chlorides, hydrocarbons, and chlorides of silicon, boron, tin, and 
silico-organic compounds. The precipitation kinetics of these com- 
pounds is described as well as the relationship between their chemi- 
cal composition and various process parameters (substrate surface 
temperature, rate of steam-gas mixture flow, and partial pressures of 
material-containing compounds). The physico-chemical properties of 
such compounds are cited. The conditions for producing certain 
materials with given properties and stoichiometric composition are 
indicated. The book is recommended for specialists engaged in the 
production and investigation of refractory compound properties and 
plating made from refractory compounds as well as persons engaged 
in the design of instruments and equipment made from such com- 
pounds. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 52102, 52823 


53157 (ORNL—5349, pp 291, 296-303) Thermal barrier ceram- 
ics. Dec 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

HTGR core support pads are being characterized. SisN, 
AlkOs, and SiO, are being studied; photomicrographs of the latter 
two are shown and discussed. Im; urity analyses of the materials 
from different suppliers were ormed. Results of the first 500 
hours of compatibility testing of these materials with HTGR He are 
tabulated. No signi it weight changes were recorded for either 
SisNs or AlOs. 2 figures, 3 tables. (R 


53158 LasRu,O2;: a mixed-valence ternary ruthenium oxide of a 
new hexagonal structure type. Cotton, F.A.; Rice, C.E. (Texas A and 
M Univ., College Station). J. Solid State Chem.; 24: No. 3-4, 359- 
365(Apr 1978). 

Crystals of LasRu,O2 were obtained by reaction of LazOs, 
RuOQ., and NaClOs in a KCl melt at 950°C under vacuum. 
LasRu,O2 forms hexagonal crystals, space group P6scm; a = 
9.885(2), c = 10.805(2) A; V = 914.3(5) A® Z = 2. Single crystal x- 
ray intensity data were collected on an automated diffractometer 
using graphite monochromated MoKa radiation. Using 486 unique 
reflections (6° equal to or less than 2theta equal to or less than 60°), 

has refined to a conventional R = 0.027 (R/sub 


the structure been 

w/ = 0.031). The significant motif in this new structure is the 
Ru,O2/sup 24-/ with 3m symmetry, composed of a central RuOs 
octahedron that shares three mutually cis oxygen atoms with adja- 
cent RuOg octahedra. The mean ruthenium oxidation number is 4.5, 
but the averaged Ru-O distances for the two types of ruthenium 
atom, Ru(1), 1.96 A and Ru(2), 1.98 A, provide no su + for the 


assignment of integral oxidation states to individual Ru ions. It is 
that there is extensive delocalization of dm electrons across 
the bridging oxygen atoms. 


53159 High-resolution crystal 
| ata in the praseodymium oxide system. i 

R.T.; Eyring, L. (Arizona State Univ., Tempe). J. Soli 
poe Chem.; m4: No. 1, 21-31(Feb 1978). 
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Crystal structure images of the beta phase in the praseody- 
mium oxide system are presented. A p Reseed. model for PresOxs is 
developed which involves chemical twinning of a primitive triclinic 
unit cell (Pri2O22) in different ways, resulting in two possible poly- 
morphs. Crystal structure images of the beta phase are compared 
with calculated images of one of the possible polymorphs and 
diffraction effects from this polymorph are shown to be compatible 
with those observed. A general structural principle is suggested 
which may be common to all intermediate phases in the binary rare 
earth oxide systems. 8 figures, 3 tables. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 51679, 51686, 51687, 52754 


53160 (ORNL—5349, pp 304-306, 307-308) Friction and wear. 
Dec 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending October 31, 1977. 

Spallation data are given for various chromium carbide— 
nichrome coatings ex in helium containing 200/20/10/1 »atm 
H2/CH,/CO/H20. The results are summarized. The first low-slid- 
ing-velocity friction and wear test on Cre3Cs—NiCr coating against 
itself at 1500°F/500 psi/1 in. per h in He containing the above gases 
accumulated 2000 cycles. The friction characteristics are shown as a 
function of sliding distance; chattering was observed in the early 
phases of the test. 3 figures. (RWR) 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 51668, 52104, 52105, 53154 


53161 (COO—3551-45) Contribution to the theory oi supercon- 
ductivity in palladium deuteride. Topical report, April 1, 1977—March 
31, 1978. Brown, J.S.; Lopez-Escobar, A.H.M. (Vermont Univ., 
Burlington (USA). Dept. of | Physics). i978. Contract EY-76-S-02- 
3551. 10p. Dep. NTIS, PC A02/MF AO1. 

It is shown that if electronic screening is included in the 
calculation of the electron-phonon parameter lambda for stoichiome- 
tric PdD, the correct experimental value of the superconducting 
transition temperature T/sub c/ can be obtained without any adjust- 
ment of the Coulomb pseudopotential. 


53162 Davlenie i sostav para nad okislami khimicheskikh elemen- 
tov. (Pressure and composition of vapor over oxides of the element). 
Kazenas, E.K.; Chizhiko, D.M. Moscow; Izdatel’stvo Nauka (1976). 
342p. 


Research results have been systematized for the first time on 
the thermodynamics of evaporation and dissociation of practically 
all oxides of the Mendeleev periodic chart (about 115 compounds) as 
published in both domestic and foreign literature up to 1974. Also 
cited are the data obtained by the authors. The features of research 
methods for oxide vaporization and dissociation are examined. The 
most reliable data are presented for pressure, vapor composition and 
oxide thermodynamic properties as obtained from research on va- 
porization. The book is designed for technologists in the metallurgi- 
cal, chemical and other industries, physical chemists, chemists, 
physicists, and scientists dealing with high temperature processes as 
well as for senior class students and graduate students at appropriate 
teaching institutions. 

53163 Importance of the electron affinity of oxide-semiconduc- 
tors as used in solar cells. Singh, R.; Shewchun, J. (Department of 
Engineering Physics and Institute for Materials Research, McMaster 
University, Hamilton, Ontario, L8S 4M1 Canada). Appl. Phys. Lett.; 
33: No. 7, 601-603(1 Oct 1978). 

The electron affinity of oxide semiconductors (In2O3,SnOz, 
etc.) is a topic of current interest. These materials are capable of 
forming barrier devices on a number of semiconductors which 
exhibit good photovoltaic conversion efficiency. We will show that 
simple methods based on the electrical measurements of oxide- 
semiconductor/base-semiconductor systems often lead to incorrect 
results, due to the uncertainty in the Fermi-level position in the 
oxide-semiconductors and other interface parameters. To determine 
the true potential of a particular oxide-semiconductor, other methods 
should be used to find the electron affinity. 


53164 Fundamental absorption of Y20; and YAIO;. Abramov, 
V.N.; Kuznetsov, A.I. (Institute of Physics, Academy of npg of 
the Estonian SSR, Tartu). Sov. Phys. - Solid State (Engl. Transl.); 20 
No. 3, 399-402(Mar 1978). 

The reflection spectra of Y2O; and YAIO; crystals were 
determined in the photon energy e 4—14 eV. The Kramers— 
Kronig relationship was used to clean the spectra of five optical 
characteristics: n, k, €:; €2, and the effective number of electrons N/ 
sub eff/. Excitons of 6.0 eV energy and f~0.1 oscillator strength 
were found for Y2Os, and the band gap of this material (=6.1 eV) 
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was determined. The origin and positions of the flat bands of Y2Os 
were considered qualitatively and it was concluded that the interac- 
tion between the 5s and 4d states of the yttrium cations played an 
—— role in the energy band structure. In the case of YAIOs 

y the beginning of the fundamental absorption region correspond- 
ing to hv> or ~7.5 eV was studied. The ser rae dependence of 
= band gaps of the aluminates Y/sub x/Al/sub y/O/sub z/ was 
plotted. 


53165 Nonstoichiometric EuO films with an elevated Curie tem- 
perature. Samokhvalov, A.A.; Gunichev, A.F.; Gizhevskii, B.A.; 
Loshkareva, N.N.; Chebotaev, N.M.; Viglin, N.A. (Institute of 
Metal Physics, Academy of Sciences of the USSR, Sverdlovsk). Sov. 
Phys. - Solid State (Engl. Transl); 20: No. 3, 519-520(Mar 1978). 

Measurements were made of the Faraday rotation angle, 
electrical resistivity rho, and dispersion of the absorption in EuO 
films with excess Eu, prepared by evaporation under various condi- 
tions and characterized by crystal lattice parameters a ranging 
5.140—5.165 A. The Curie temperature of these films varied within 
the range 150—130 °K, which were considerably higher than the 
Curie temperature of stoichiometric EuO (69.3 °K) and depended 
weakly on a. The electrical resistivity increased with the parameter a 
from 10~* to 10° Mxcm. The results were explained by the formation 
a large number of oxygen vacancies and magnetic impurity states 
around them. A comparison was made with the results obtained for 
bulk samples of EuO. 


53166 Electrical conductivity of EuBs and LaB, under hydrostat- 
ic compression. Stepanov, N.N.; Zyuzin, A.Y.; Shul’man, S.G-.; 
Gurin, V.N.; Korsukova, M.M.; Nikanorov, S.P.; Smirnov, IA. (A. 
F. Ioffe Physicotechnical Institute, Academy of Sciences of the 
USSR, Leningrad). Sov. Phys. - Solid State (Engl. Transl.); 20: No. 3, 
542-543(Mar 1978). 

EuBg and LaBg crystals were prepared by crystallication from 
a molten solution in Al. The pressure dependences up to 15 kbar of 
the electric conductivity were measured at 300°k 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 51679, 51879, 52519 


53167 (AD-A—048593) Investigation of processing microstruc- 
tures and properties of oxide dispersion strengthened cobalt alloy 
extruded shapes. Final technical report, 1 September 1974—31 Decem- 
ber 1976. Grierson, R. (National Aeronautics and Space Administra- 
tion, Washington, DC (USA)). Apr 1977. Contract F33615-75-C- 
5061. 54p. NTIS PC A04/MF AO1. 

The present study describes the development of an Oxide 
Dispersion Strengthened, Cobalt base alloy with the nominal compo- 
sition of Co-20Ni-18Cr-4.5A1-1.75 Y2O3. The alloy was produced in 
extruded form from mechanically attrited powder. In the first part of 
this study a series of small-scale (3 in. dia) extrusions were produced 
in order to evaluate various compositional and processing param- 
eters. On the basis of this study a single powder composition and 
three sets of extrusion parameters were chosen for use with full scale 
7-in. diameter extrusion billets. Dynamic (Mach 0.3), 2100 F oxida- 
tion tests showed the matevial to have excellent surface stability 
under these conditions, and hot corrosion testing at 1650 F showed it 
to be slightly — to the analogous Ni base O.D.S. materials in 
this latter type of environment. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 52106, 52107, 52784 


53168 (UCID—17793) DT fusion neutron irradiation of BNL— 
LASL superconductor wires, LASL Spinel, ALO; and YAG, NRL 
GeO, crystals, and LASL—IIT MgO, YAG, Spinel, and AkLOs, No- 
vember 9, 1977. MacLean, S.C. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 3 May 1978. Contract W-7405-ENG-48. 
9p. Dep. NTIS, PC A02/MF AO1. 

The DT fusion neutron irradiation of eleven BNL-LASL 
superconductor wires, six LASL Spinel, AlsOs, and YAG crystals 
(two of each), six NRL five 9's crystalline, tetragonal GeO. samples 
and four LASL-IIT high purity single crystals (MgO, YAG, Spinel 
and AlOs) is described. The sample position, beam-on time and 
neutron dose record are piven. The maximum neutron fluence on 
any sample was 1.87 x 10’° neutrons/cm?. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 51823 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 52684 


MATERIALS 


POLYMERS AND PLASTICS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 52031, 52038, 52039, 52045, 52046 


53169 Sticky foam. Rand, P.B. (to Dept. of Energy). US Patent 
Application 832,488. 12 Sep 1977. 7p. 

Access to a space is impeded by the generation of a sticky 
foam from a tacky polymeric resin and a low-boiling-point solvent. 3 
figures, 1 table. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 51838, 52205 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 52205 


DEGRADATION AND EROSION 
REFER ALSO TO CITATION(S) 51838 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 51718, 51938, 51940, 52237, 
52238, 52241, 52243, 52250, 52252, 53356 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 53177, 53219, 53220, 54032 


53170 (N—78-12867) Effect of the electronic 
instability and the crystalline phase change at low temperature of Vai 
type compounds. Labbe, J.; Friedel, J. Translated by Leo Knner 
Associates, Redwood City, CA J. Phys. (Paris); 27: No. 5/6, 303- 
308(Nov 1977). 13p. (NASA-TM_75179). NTIS PC A02/MF AOl. 

Equations assuming a Jahn-Teller-type effect for the d-band 
electrons in VsSi compounds are given, and the results of free- 
energy change calculations by using some be pre ney ay based on 
these equations are depicted. The tetragonal structure is converted 
to cubic as the temperature rises past T /sub m/ which is calculated 
as 13 K by the Batterman-Barrett method and is measured to be 20-5 
K. Other parameters such as change of C /sub p/ with temperature 
are predicted better. 


PROPERTIES 
REFER ALSO TO CITATION(S) 52285, 52519, 53170, 54032 


53171 (ORNL/TM—6384) High voltage research 

strengths of gaseous and liquid insulators). Semiannual report, October 
1, 1977—March 31, 1978. Christophorou, L.G.; James, D.R.; Pai, 
R.Y.; Mathis, R.A.; Sauers, I.; Pace, M.O.; Bouldin, D.W.; Christo- 
doulides, A.A.; Chan, C.C. (Oak Ridge National Lab., Tenn. 
Se Jun _ Contract W-7405-ENG-26. 104p. Dep. NTIS, PC 
A F AOl 


The work on gas mixtures is focused on combinations of gases 
consisting of strongly electron-attaching components and one or 
more electron slowing-down components. Hypotheses based on the 
positions of electronically excited states are borne out experimentally 
in the low pressure (<1000 torr) breakdown measurements. The 
high pressure work shows dramatically the importance of the elec- 


tron scattering cross section on breakdown strength by comparing 
Ar with Ne as single gases and in mixtures with SFs. Although the 
ionization cross section for Ar is very much greater than that for Ne, 
Ar is a superior buffer gas. A theoretical discussion is given which 
describes the relation between the dielectric strength of a gas to its 
physical parameters including the electron attachment cross section, 
the ionization cross section, the ionization potential, and the electron 
energy distribution function. Also discussed is the importance of 
perfluorination in hydrocarbons to effect an increase in the electron 
attachment cross section and electron affinity and a decrease in the 
ionization cross section, and hence an increase in dielectric strength. 
Attachment rates were measured as a function of the mean electron 
energy for a comprehensive list of uorocarbons. Breakdown 
voltages were determined for SF. and for SFe (20%)/N2(80%) as a 
function of temperature from -15°C to 85°C. Environmental 

of oy dielectrics pertaining to gas decomposition and toxicity were 
studi 
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53172 Some comments on the excitonic mechanism of supercon- 

ductivity. Cohen, M.L.; Louie, S.G. (Univ. of California, Berkeley). 

pp 7-14 of Superconductivity in d- and f-band metals. Douglass, 
.H. (ed.). New York; Plenum Press (1976). 

From 2. Conference on superconductivity in d- and f- bands; 
Rochester, NY, USA (30 Apr 1976). 

The Inkson and Anderson (IA) objection to the calculation of 

Allender, Bray and Bardeen (ABB) is investigated. The IA model 
dielectric functions are compared with the Lindhard and band 
structure dielectric functions; the consequences of the use of these 
dielectric functions is discussed. It is also demonstrated that a 
dielectric function calculated for Ge gives a repulsive superconducti- 
vity kernel for all frequencies. The relation of this result to the 
calculation of ABB and the role of local-fields or umklapp processes 
is discussed. 
53173 Angle-resolved photoemission measurements of band dis- 
continuities in the GaAs-Ge heterojunction. Perfetti, P.; Denley, D.; 
Mills, K.A.; Shirley, D.A. (Materials and Molecular Research Divi- 
sion, Lawrence Berkeley Laboratory). Appl. Phys. Lett.; 33: No. 7, 
667-670(1 Oct 1978). 

The conduction- and valence-band discontinuities for the 
(110) GaAs-Ge heterojunction have been measured as AE/sub c/ 
=0.50 eV and AE/sub v/=0.25 eV by the angle-resolved ultraviolet 
photoemission (ARUPS) technique. These values are in good agree- 
ment with the theoretical predictions of Pickett et al. 


53174 Interaction of 1.06 zm laser radiation with variable Z-bar 
targets. Shay, H.D.; Haas, R.A.; Kruer, W.L.; Boyle, M.J.; Phillion, 
D.W.; Rupert, V.C.; Kornblum, H.N.; Rainer, F.; Slivinsky, V.W.; 
Koppel, L.N.; Richards, L.; Tirsell, K.G. (University of California, 
Lawrence Livermore Laboratory, Livermore, California 94550). 
Phys. Fluids; 21: No. 9, 1634-1652(Sep 1978). 

Parylene (CsHs) and tungsten- (W20/P20s) disks have 
been irradiated with 150—400 psec Nd:YAG-glass laser pulses fo- 
cused to diameters of 250—300 zm with flux levels in the 10°*—10* 
W/cm? range. An extensive array of diagnostics was used to meas- 
ure the temporal and energy distributions of the focused laser light at 
the target, the angular distribution of the scattered laser light, the x- 
ray spatial and spectral emission characteristics, and the emitted ion 
and electron distributions. Analysis of the experimental results indi- 
cates that the laser-plasma interaction was characterized by a variety 
of collective phenomena which appeared stronger in the tungsten- 
glass experiments. 


Quantitative study of the transmission of axially channeled 
protons in thin silicon crystals. Rosner, J.S.; Gibson, W.M.; Golov- 
chenko, J.A.; Goland, A.N.; Wegner, H.E. (Rutgers University, 
New Brunswick, New Jersey 08903). Phys. Rev., B; 18: No. 3, 1066- 
1075(1 Aug 1978). 

The azimutha! distributions of protons transmitted through 
thin silicon single crystals near the <1 16 > axis were measured using 
a two-dimensional position-sensitive detector. The data are com- 
posed of ringlike distributions with strong azimuthal and transverse 
energy di dence. The azimuthal distributions are compared with 
theoretical predictions based on the random string approximation 
using different forms of the interatomic potential. “Blocking” in the 
transverse plane is also observed. In addition, from an analysis of the 
radial spreading of the distribution the effects of inelastic scattering 
in the transverse plane are clearly seen. 


53176 Inelastic neutron scattering from high-density fec ‘He. 
Thomlinson, W.; Eckert, J.; Shirane, G. (Brookhaven National Lab- 
oratory, Upton, New York 11973). Phys. Rev., B; 18: No. 3, 1120- 
1131(1 Aug 1978). 

The phonon dispersion relations in high-density crystals of fcc 
“He have been measured along high-symmetry directions by the 
neutron-inelastic-scattering technique. A recent study of the lattice 
dynamics of fec *He by Eckert et al. has been extended to cover the 
fcc phase diagram at pressures below 5 kbar. Molar volumes of 9.03, 
9.43, and 9.97 cm*/mole have been studied in the temperature range 
from near the melting curve to near the fcc-hcp transition line. The 
phonon dispersion relations are in good agreement with a first-order 
self-consistent phonon theory calculation by Goldman. The ob- 
served phonon-group line shapes at large energy and momentum 
transfers show evidence for multiphonon scattering in agreement 
with calculations by Glyde. Eckert et al. reported extremely large 
anharmonic isochoric temperature shifts of the phonon energies. The 
present work studied the shifts as a function of molar volume and 
temperature. Mode-Grueneisen- eter dispersion curves have 
been measured using the present data and earlier measurements at 
lower density in the fcc phase by Traylor et al. Macroscopic 
Grueneisen parameters have been calculated from the phonon densi- 
ty of states obtained from the data. 


53177 Calorimetric observation of a phase transition in the super- 
conducting state in Gd/sub 1.2/MosSes. McCallum, R.W.; Johnston, 
D.C.; Shelton, R.N.; Maple, M.B. (Univ. of California, San Diego). 
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p 625-634 of Superconductivity in d- and f-band metals. Douglass, 
DH. (ed.). New York; Plenum Press (1976). 

From 2. Conference on superconductivity in d- and f- bands; 
Rochester, NY, USA (30 Apr 1976). 

See CONF-760464—. 

A lambda-type anomaly in the specific heat of the chevrel 
phase compound GDy,.2Mog¢Ses has been observed at 3.5K, below its 
superconducting transition temperature of 5.5 K. The anomaly is not 
oliected in the temperature- or magnetic field-dependence of the 
magnetization, and low temperature x-ray powder diffraction mea- 
surements indicate that the anomaly is not due to a crystallographic 
phase transformation. The anomaly appears to be due to a phase 
transition which is associated with the presence of the localized 4f 
electrons of the Gd* ions, but the exact nature of the transition 
remains to be established. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 51869 


53178 (EPRI-FP—-557) State of the art and science report on 
design of alloys resistant to high-temperature corrosion—erosion in 
coal conversion environments. Interim report. Wright, I.G.; Price, 
C.W. (Battelle Columbus Labs., Ohio (USA)). Apr 1978. 140p. 

The state of the art and science of design of alloys resistant tc 
high-temperature erosion—corrosion in coal conversion environ- 
ments is critically reviewed. It is concluded that the state of the art 
of the use of wear-resistant alloys in a large number of corrosive 
environments is good. There is no acceptable correlation of alloy 
erosion behavior with alloy properties or microstructure, and there 
are very few available descriptions of the mode of erosion of alloys. 
Most erosion research has concentrated on severe conditions where 
erosion is linear with time; under the less severe conditions expected 
in coal conversion reactors and in many transfer lines, laboratory 
results suggest the existence of other modes of erosion (or deposi- 
tion), so that in this area significant scope may exist for alloy design. 
The form of the interaction of erosion with corrosion is not known, 
and few studies have been conducted of erosion under corrosive 
conditions. The state of the science of alloy design for high-tempera- 
ture oxidation resistance is fairly good, and can be extended to mixed 
gases and to deposit-related corrosion with a good expectation of 
success if the important corrosion reactions are known. The coal 
gasification processes involve more corrosive conditions or higher 
temperatures than have been encountered in existing processes, and 
represent a regime of high-temperature corrosion where little sys- 
tematic research has been done. Corrosion in fluidized-bed coal 
combustors appears less of a problem, but is complicated by deposit- 
related corrosion that may require special attention. Fluctuation of 
the corrosive nature of the atmosphere (from oxidizing to reducing) 
as a result of process cycling or as a function of location in the 
reaction vessels is a potentially serious problem in both coal gasifier 
and combustor equipment, since this also represents conditions 
where understanding of alloy behavior is poor. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 53136 


53179 IR absorption of highly vibrationally excited SFs. Fuss, 
W.; Hartmann, J.; Schmid, W.E. (Max-Planck-Gesellschaft zur Foer- 
derung der Wissenschaften e.V., Garching, Ger.). Appl. Phys.; 15: 
297-301(1978). 

In a double-resonance experiment, the absorption of various 
CO; laser lines by sulfur hexafluoride was measured, before and after 
the SFg was pumped by a fixed frequency CO: laser to a level of 5 
quanta/molecule. The absorption is substantially shifted to longer 
wavelengths. But the short wavelength wing of the absorption band 
is not completely bleached. Instead a shoulder of several cm™' width 
is left. This shoulder is probably important for the explanation of the 
infrared laser induced dissociation of SF¢. 


CHEMISTRY 


REFER ALSO TO CITATION(S) 54209 


ANALYTICAL AND SEPARATIONS CHEMISTRY 


REFER ALSO TO CITATION(S) 52007, 52087, 53433, 53434, 
53435, 53452, 53467, 53528 
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53180 (COO—4439-1) Trace element analysis of fuel cycle ef- 

fluents. Annual progress report, August 1, 1977—July 31, 1978. Mala- 

viya, B.K.; White, F.A. (Rensselaer Polytechnic Inst., Troy, N.Y. 

we it. of Nuclear Engineering). May 1978. Contract EX-77- 
4439. &. Dep. NTIS, PC A03/MF AO1. 

A program is underway with the objective of analyzing the 
trace elements in the effluents and wastes associated with the fuel 
ne of nuclear and fossil power plants. The emphasis is on 

uents of radiological significance (primarily uranium and thor- 
ium) so as to obtain a basis for the comparative assessment of the 
health effects and total engineering and social costs associated with 
these fuel om. Among alternative cnvironmental assay techniques 
evaluated, the mass spectrometric technique involving isotopic dilu- 
tion method has been found to offer the greatest potential accuracy, 
resolution and sensitivity and it is being refined for the assay of 
samples with uranium and thorium at very low concentrations. The 
associated instrumentation and sample chemistry have been devel- 
oped and initial test and actual filter paper air samples have been 
analyzed. Preliminary results indicate that airborne effluents in the 
vicinity of a coal-fired power plant do contain significant levels of 
uranium. The experimental technique involving a novel diffusion- 
controlled thermal ionization source and a modified extraction pro- 
cedure, is found to yield a very high sensitivity and good isotopic 
resolution for the assay of a variety of environmental samples, such 
as air, water, snow, wastes, etc. 13 figures. 


53181 Quantitative determination of volatile trace elements in 
NBS Biological Standard Reference Material 1569, Brewers Yeast. 
Rook, H.L. (National Bureau of Standards, Washington, DC); Wolf, 
W. pp 324-333 of Trace substances in environmental health. XI. 
Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri (1977). 
From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 
In the past few years, a large body of analytical data has been 
rted on trace levels of chromium in biological samples. From 
data on materials such as NBS Standard Reference Material 1577, 
Bovine Liver, and IAEA standard materials, it is now apparent that 
much of the reported Cr data are in error. It has been suggested that 
some of the analytical problems may be due to the presence of a 
volatile organic complex of Cr in many biological matrices. In an 
effort to resolve the question of Cr volatility, a series of experiments 
have been conducted on a new NBS Standard Reference Material— 
Brewers Yeast SRM 1569, which has been certified for Cr content. 
The experimental design allowed for the quantitative collection of 
volatile species in a thermally-heated vacuum distillation system 
over a temperature range of 150 to 325°C. A small fraction of the 
total Cu (less than 1 yan, about 25 percent of the total Hg and 
about 50 percent of the total Se were trapped and determined 
quantitatively. Arsenic, Ag, and Au were also observed in the 
trapped fraction. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 53512 


(PB—275376) In situ determination of the chloride content 
of portland cement concrete in bridge decks - reliability study. Interim 
report on phase 1. Rhodes, J.R.; Carino, N.C.; Sieberg, R.D.; Stout, 
J.; Taylor, M.C. (Columbia Scientific Industries, Austin, Tex. 
(USA)). Feb 1977. Contract DOT-FH-11-8901. 117p. NTIS PC 
A06/MF AOl. 

The objective of this two-phase program is to develop a 
gauge and a poem soe pe Heer method for rapid, local, in situ deter- 
minations of the total chloride ion concentration in P.C.C. bridge 
decks or other reinforced concrete members at the level of ve 
outermost mat of reinforcing steel, with a sensitivity of 100 p 
or better. In Phase I a literature search and paper study colhaees 
that X-ray fluorescence, thermal neutron activation and thermal 
neutron-prompt gamma analysis were the only promising techniques. 
A dual measurement method, employing both the prompt gamma 
and activation techniques, was shown to be feasible for nondestruc- 
tive monitoring of chloride content at a specified depth or depth 

below the surface with a sensitivity of 100 ppm or better, 
rs all ane of the chloride content in the surface layers. The 


instrumentation could be used for rapid in-situ sample analysis. 


oe (TREE—1116, pp 119-120) NASA combined pulsed neu- 
tron experiment for bulk elemental analysis. Mandler, J.W.; Niesch- 
midt, E.B.; Johnson, L.O.; Owen, E.E.; Killian, E.W. Apr 1977. 
In Nuclear Technology Division annual progress report for 
period ending September 30, 1976. 
All the component parts of the prototype Combined Pulsed 
Neutron Experiment system were completed — 1976 and the 
components fabricated go were ship to Idaho National 
Engineering Laboratory for integration into the system. The co: 
nent parts were assembled and tested, and the software was chotiie’ 
out and debugged. (LK) 
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53184 Selenium analysis methodology and _ applications. 
McKown, D.M.; Morris, J.S. (Univ. of Missouri, Columbia). pp 338- 
344 of Trace substances in environmental health. XI. Hemphill, D.D. 
(ed.). Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

A rapid instrumental system for measuring selenium via 17 
second /sup 77m/Se has been applied to the analysis of a wide 
variety of biological specimens encountered in bi research. 
The reliability and versatility of the method is documented for serum 
and animal tissue specimens. Analysis results for SRM 1577 Bovine 
Liver show excellent accuracy and precision. 


CHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 51751, 51993, 52003, 52004, 
52005, 52006, 52057, 52059, 52060, 52761 


53185 (FE—2710-1) Instrumental ee of sulfur compounds 
in coal process streams. First quarterly technical progress report, 
October—December 1977. Jordan, J. (Pennsylvania State Univ., Uni- 
versity Park (USA). t. of Chemi . Jan 1978. Contract EF-77- 
S-01-2710. 28p. Dep. NTIS, PC A03/MF AOI. 

Work has been initiated in three areas. Progress to date is 
reported and assessed critically. TASK 1 (Thermodynamic Survey, 
Construction of Pourbaix Diagrams and Abundance Profiles) has 
yielded a novel approach to delineating stability domains of sulfur 
compounds coexisting in equilibrium in aqueous solutions. Relevant 
thermodynamic information was computerized in the form of tridi- 
mensional Pourbaix diagrams interrelating pH, redox-potential and 
fractional abundance. TASK 2 (Development of Optimum Voltam- 
metric Procedures) has produced a new method for the — 
analysis of sulfur dioxide by differential pulse voltammetry, using 
glassy carbon disk indicator electrode rotated at 400 rpm. TASK 3 
(Enthalpimetric Methods Development) involved fifteen representa- 
tive AH assignments determined under judiciously controlled experi- 
mental conditions for the following types of reactions of H2S and 
SO): acid-base, oxidation-reduction, adduct formation and complexa- 
tion. Heats of reaction were maximum when electron transfer (oxida- 
tion-reduction) was involved, earmarking redox reactions as a pre- 
ferred approach to the analysis of sulfur compounds by automated 
thermometric titrations and direct injection enthalpimetry. 


53186 Standard specification for reagent water. Annu. Book 
ASTM Stand.; No. 26, 431-433(1977). 

Designation: D—1193-77. 

Specifications for four different types of water suitable for use 
in methods of chemical analysis and physical testing are set forth. 
The tolerable limits of impurities for each type of water are tabulat- 
ed. Test methods applied to the water are tabulated. Test methods 
applied to the water are total matter, electrical conductivity, pH, 
consumption of potassium permanganate, silica, and viable bacterial 
organism count. 


53187 (UCRL-Trans—11382) New method of ‘pa analysis of 
products resulting from low-temperature roasting of 

fide. Translated from Izv. Akad. Nauk Arm. SSR, Khim. Nauki; 11: 
No. 4, 233-242(1958). 15p. Dep. NTIS, PC A02/MF AOI. 

A method is described for the phase analysis of products of 
low-temperature roasting of antimony trisulfide, itting the de- 
termination of the antimony of the trioxide, tetroxide, pentoxide, and 
sulfide with satisfactory accuracy. A chloride mixture (1 N HCl 
solution, saturated NaCl) is proposed for extracting the trioxide. The 
dependence of the solubility of antimony trioxide in water and HCl, 
NaCl, and HCl + NaCl solutions on temperature and HCI and NaCl 
concentrations is demonstrated. For the decomposition of antimon: 
tetroxide and pentoxide, solid SnCk . 2H2O is proposed, with 
subsequent addition of HC] in an inert atmosphere. 


53188 (IS-Trans—102) Rapid method for determining calcium 
aluminates in clinker. Mirak'yan, V.M.; Donskaya, R.I. {nd}. Transla- 
— source information not available. 2p. Dep. NTIS, 

A method of quantitative determination of calcium aluminates 
in clinkers is described. A sample weighing 0.25 g is taken from the 
homogenized clinker, and is shaken in 100 ml of a 5% hot sugar 
solution for 30 minutes. The solution is filtered, washed eight to ten 
times with a sugar solution whose concentration is reduced to half of 
the above concentration, and then washed with distilled water one 
to two times. The insoluble residue together with the filter is treated 
with 20 ml of a 20% hot NaOH siden for five minutes. The 
solution is filtered into the same cone into which the extract 
was filtered. The solution is washed with warm water eight to ten 
times. Al,Os is determined in the combined filtrates by a complexo- 
metric method, and the calcium aluminate value obtained is ex- 
pressed as C,A 
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RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 52169, 52171, 53182, 53365, 
53370, 53555, 53556, 53557, 53608 


53189 (MLM—2425) ae nny study of an anion exchange 
method for the eo See < trace plutonium in water. Bishop, 
C.T.; Glosby, A.A.; Phillips, C.A. (Mound Facility, Miamisburg, 
Ohio (USA)). 26 io 1978. Contract EY-76-C-04-0053. 72p. Dep. 
NTIS, PC A04/MF AO1. 

A single-laboratory evaluation and an interlaboratory collabo- 
rative ad were made of a method for determining plutonium in 
water. The method was written for the analysis of one-liter samples 
and involves coprecipitation, acid dissolution, anion exchange, elec- 
trodeposition, a ae ulse height analysis. After the single- 
laboratory = eae of the selected method, four samples were 
prepared for the ethene study: two river-water samples, a 
substitute ocean water sample, and sample containing sediment. 
These samples contained plutonium-239 and plutonium-238 at con- 
centrations ranging from 0.42 to 28.9 dis/min/liter. In the collabora- 
tive study standard deviations of plutonium concentrations ranged 
from 5 to 13%. In three cases, standard deviations agreed with those 
expected from counting statistics. It is believed that hydrolysis 
occurred in the river water samples resulting in errors greater than 
those expected from counting statistics. 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 51751, 52000, 52008, 53208, 

S3397, 53422, 53423, 53424, 53427, 53428, 53490, 53500, 53539, 

ty Fry 53647, 53649, 53654, 53655, 53659, 53785, 53810, 
12, 53814 


53190 (CONF-770478—P2, pp 953) Interactive image processing 
techniques using the Plessey IDP 3000. Morgan, O.E.; Balston, D.M.; 
Custance, N.D.E. (Plessey Radar Research Centre, Havant, Eng.). 
1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Image processing techniques are presented through their ap- 
plication to user investigations. By this means it is hoped that the 
philosophy of interaction on which the development has been based, 
will be more readily comprehended. Particular emphasis is placed on 
~ —_ distinct modes of operation which distinguish this system 
rom others. 


53191 (MLM—2529(OP)) TI 960/CEC-620 automated mass 
spectrometer. Wetzel, J.R.; Hobrock, D.L.; Kesling, W.E. (Mound 
Facility, Miamisburg, Ohio (USA)). 1978. Contract EY-76-C-04- 
0053. 11p. (CONF-7 0591—1). Dep. NTIS, PC A02/MF AO1. 
1978) From 7. TI-MIX symposium; Denver, CO, USA (2 May 
There was a need for a mass a for routine analysis 
that: (1) covered the mass range of 2 to 44; (2) did not require a 
hysicist to \— (3) was capable of a precision of 1 percent or 
oo age at the 3-sigma statistical level; and (4) made results available 
within 1 hr or less after completion of the sample run. Most 
spectrometers require ne adjustments to source controls to 
maintain their resolution (the ability to resolve two mass peaks very 
close to each other) and sensitivity. This necessitates running a 
“standard-sample-standard” sequence to continually correct for sen- 
sitivity and resolution changes. It was necessary to resolve two mass 
peaks that require a 530 resolution (base line separation). To increase 
resolution you must narrow the ion source and collector slits which 
reduce sensitivity as fewer ions can get through. The sensitivity must 
be sufficient to detect elements in the 100 ppM range. The spectrom- 
eter selected was a Consolidated Electrodynamic ot model 21 to 
620 cycloid unit. All the original electronics were discarded. The 
vacuum housing and cycloid tube were retained. A new vacuum 
system and sample inlet system were built. The resulting automated 
cycloid mass spectrometer is described. 


53192 (UCRL—80736(Rev. ») Bg age me of the mode locked 
near uv output from a in chemical analysis. Stein- 
metz, L.L.; Richardson, J.H.; Wallin Bi B.W.; Bookless, W.A. (Califor- 
nia Univ., "Livermore (USA). Lawrence Livermore Lab.). 18 May 
1978. Contract W-7405-ENG-48. Sp. (CONF-780579—1). Dep. 

NTIS, ~ A02/MF A011. 
rom Meeting on picosecond phenomena; Hilton Head, SC, 

USA (a May 1978). 

two principle requirements for 4 excitation source are 
tunability and repetition rate. As a first s roviding a tunable 
source for the desired region the near wv lines 406.7, 413.1 nm) of 
the krypton ion laser are mode-locked. The maximum cw power for 
the 406.7 nm line is 400 mW. The average power when mode-locked 
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is 120 mW, corresponding to a 70 percent reduction. The mode- 
locked train consists of pulses with 12 ns separation whose width 
(FWHM) was electronically measured to be 80 ps (detection limit- 
ed). The linewidth of the 406.7 nm line was measured as 0.082 A (15 
GHz) using a 1 m monochromator. This linewidth has a Fourier 
transform of 30 ps, for a Gaussian ne se. Similarly, the 413.1 nm line 
has been mode-locked yielding mW average power. Output cw 
power is 1.3 watts. In the mode-locked alee the linewidth at 
413.1 nm is 0.058 A (10 GHz). The 413.1 nm pulsewidth is estimated 
to be about 80 psec using AnuAt = 0.8 and the widened oscilloscope 
display of 95 psec (detection limited). The broad lasing linewidth is 
due to isotopic broadening from several naturally abundant krypton 
isctopes. One significant application of the mode-locked krypton 
laser is as a source for synchronously pumping a tunable dye laser. 
The use of the mode-locked Kr* laser as an excitation source for 
measuring fluorescence decay times of the fluorescent cytochemical 
probe, chromomycin is also reported. The krypton laser has also 
been used to measure the fluorescence lifetime of several coumarin 
laser dyes. A notable feature of the measurements is a constancy of 
rg ge lifetime in water with concentration changes from 10~* 

to 10~ 


oe 2)) Re gage om of the mode locked 
near uv output from a krypton ion laser in chemical analysis. Stein- 
metz, L.L.; Richardson, J.H.; Wallin, B.W.; Bookless, W.A. (Califor- 
nia Univ., ’ Livermore (USA). Lawrence Livermore Lab.). 18 May 
1978. Contract W-7405-ENG-48. 5p. (CONF-780579—2). Dep. 
NTIS, PC A02/MF AOl1. 

From Meeting on picosecond phenomena; Hilton Head, SC, 
USA (24 May 1978). 

The two principle requirements for nay A excitation source are 
tunability and repetition rate. As a first s roviding a tunable 
source for the desired region the near uv ce 406.7, 413.1 nm) of 
the krypton ion laser are mode-locked. The maximum cw power for 
the 406.7 nm line is 400 mW. The average power when mode-locked 
is 120 mW, corresponding to a 70 percent reduction. The mode- 
locked train consists of pulses with 12 ns tion whose width 

was electronically measured to be 80 ps (detection limit- 
ed). The linewidth of the 406.7 nm line was measured as 0.082 A (15 
GHz) using a 1 m monochromator. Output cw power is 1.3 watts. In 
the mode-locked condition the linewidth at 413.1 nm is 0.058 A (10 
GHz). The 413.1 nm pulsewidth is estimated to be about 80 psec 
using AnuAt = 0.8 and the widened oscilloscope display of 95 psec 
(detection limited). The broad lasing linewidth is due to isotopic 
broadening from several naturally abundant krypton isotopes. The 
use of the mode-locked Kr* laser as an excitation source for measur- 
ing fluorescence decay times of the fluorescent cytochemical probe, 
chromomycin is also reported along with its use to measure the 
fluorescence lifetime of several coumarin laser dyes. The result 
suggests the absence of significant molecular aggregation. The 
mode-locked violet lines of the ton laser are inherently useful or 
can be used to generate other wavelengths by ee pumping. 
The short temporal width of the violet lines makes this a source well 
suited to producing tunable picosecond pulses using coumarin dyes 
as the lasing medium. 


53194 Chemical preparation of biological materials for accurate 
chromium determination by isotope dilution mass spectrometry. Dun- 
stan, L.P.; Garner, E.L. (National Bureau of Standards, Washington, 
DC). pp 334-337 of Trace substances in environmental health. XI. 
Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

The current interest in trace elements in biological materials 
has created a need for accurate methods of analysis. The source of 
discrepancies and variations in chromium concentration determina- 
tions is often traceable to inadequate methods of sample preparation. 
Any method of Cr analysis that requires acid diqutien of a biologi- 
cal matrix must take into consideration the existence or formation of 
a volatile Cr component. In addition, because Cr is often present at 
concentrations less than 1 pg/g, the analytical blank becomes a 
— source of error. Chemical procedures have been developed 

the digestion of the biological matrix and the separation of Cr 
without either large analytical blanks or significant losses by volatil- 
ization. These procedures have been used for the analysis of NBS 
Standard Reference Material (SRM) 1569 Brewers Yeast; SRM 1577 
Bovine Liver; SRM 1570 Spinach and other biological materials 
including human hair and nails. At this time, samples containing 1 pg 
of Cr can be determined with an estimated accuracy of 2 percent. 


53195 Standard test method for nitrogen dioxide content of the 
atmosphere ( reaction). Annu. Book ASTM Stand.; 
No. 26, 492-497(1977). 


ANSI/ASTM-D— 1607-76. 

A spectrophotometric method for the determination of NO2 
in the atmosphere is described. The NO: is absorbed in an azo-dye 
forming reagent, and a_ red-violet color is measured 
spectrophotometrically at 550 nm. The NO: is sampled through 
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fritted-tip bubblers, and concentrations of NOz in the atmosphere 
from 4 to 10,000 »g/m* can be determined. 


53196 Standard test method for oxides of nitrogen in gaseous 
combustion products (phenol-disulfonic acid procedures). Annu. Book 
ASTM Stand.; No. 26, 498-505(1977). 

ANSI/ASTM-D— 1608-77. 

A phenol-disulfonic acid colorimetric procedure is described 
for the determination of total oxides of nitrogen in gaseous effluents 
from combustion. The oxides of nitrogen are oxidized to nitric acid 
by gas phase oxidation due to oxygen in the sample and an absorbing 
solution. The resulting nitric acid is reacted with phenol disulfonic 
acid to produce the yellow color which is measured colorimetrical- 
ly. The method is applicable to concentrations of oxides of nitrogen 
as NO: of 5 ppM to several thousand ppM by volume. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 52058, 52116, 53225, 53553, 53631 


53197 Separation and purification of xenon. Schlea, C.S. (to 
Dept. of Energy). US Patent 4,078,907. 14 Mar 1978. Filed date 18 
Feb 1970. 4p. 

PAT-APPL-9,256. 

Xenon is separated from a mixture of xenon and krypton by 
extractive distillation using carbon tetrafluoride as the partitioning 
agent. Krypton is flushed out of the distillation column with CF, in 
the — overhead stream while purified xenon is recovered from 
the liquid bottoms. The distillation is conducted at about atmospher- 
ic pressure or at subatmospheric pressure. 


53198 Separation of proteins via semicontinuous pH parametric 
pumping. Chen, H.T. (New Jersey Inst. of Tech., Newark); Hsieh, 
T.K.; Lee, H.C.; Hill, F.B. AIChE J.; 23: No. 5, 695-701(Sep 1977). 

A semicontinuous pH parametric pump for separating pro- 
teins was experimentally investigated using the model system hae- 
moglobin and albumin on a Sephadex ion exchanger. The pump 
considered had a center feed between an enriching column and a 
stripping column and was operated batchwise during upflow and 
continuously during downflow. Various factors affecting separations 
were examined. It was shown that parametric pumping is capable of 
separating proteins with high separation factors. 


53199 Equipment for liquid-solid separation. Rivet, P. Inf 
Chim.; 155-163(Apr 1977). (In French). 

This paper describes equipment for the separation of liquids 
from solids: Decanters, centrifuges, hydrocyclones, filters, sieves, 
flotation cells, electrophoresis apparatus, and ultra-filters. Discusses 
working principles, aie of application; and competition between 
or concurrent use of various equipment. 


53200 Rigorous and short-cut design calculations for gas absorp- 
tion involving large heat effects. II. Rapid short-cut design procedure 
for packed gas absorbers. von Stockar, U.; Wilke, C.R. (Univ. of 
California, Berkeley). Ind. Eng. Chem., Fundam.; 16: No. 1, 94- 
103(Feb 1977). 

A short-cut design procedure was developed allowing the 
quick approximate design of nonisothermal packed gas absorption 
columns by hand. The method is not based on simplifying assump- 
tions but on a correlation of a large number of rigorously obtained 
liquid temperature profiles. The rigorous computations include a 
wide range of system properties and operating conditions. Correla- 
tion of the liquid temperature profiles was possible by correlating the 
temperature of the exit liquid and a temperature associated with the 
internal temperature maximum separately. Also, the need for graphi- 
cal integration in cases with equilibrium lines curved due to the 
temperature variations was eliminated by replacing the curved equi- 
librium line by two straight lines and correlating the slopes of those 
lines. The proposed method is more reliable than the conventional 
approximate calculation methods based on simplifying assumptions 
and is often even less time consuming. 
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CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 51950, 51995, 52053, 53217 


53201 Use of the thermal desorption method to study water 
adsorption on catalyst for low-temperature conversion of carbon mon- 
oxide by steam. Gel'man, V.N.; Varlamova, A.M.; Golosman, E.Z.; 
Shutov, Yu.M.; Rozanov, V.V.; Danyushevskii, V.Ya.; Yakerson, 
V.1. (Inst. of Organic Chemistry, Moscow). Bull. Acad. Sci. USSR, 
Div. Chem. Sci.; 26: No. 8, 1738-1740(Aug 1977). 

Translated from Izv. Akad. Nauk SSSR, Ser. Khim.; No. 8, 
1875-1877(Aug 1977). 
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The adsorption properties and activity of catalyst systems is 
quite dependent on both the treatment of the catalyst itself and the 
prior treatment of its components. In connection with a study of the 
effect of the prior treatment of the MgO, contained in a catalyst 
prepared from 56% CuO, 15% AlsOs, 12% MgO, and 2% graphite, 
on its activity in the conversion of CO by steam, we studied the 
adsorption of H2O on MgO and the catalyst composition employing 
the thermal desorption method. 


53202 Ionic recombination of Kr* and Kr*2 with F~ in dense 
buffer rare gases. Flannery, M.R.; Yang, T.P. (Joint Institute for 
Laboratory Astrophysics, University of Colorado and National 
Bureau of Standards, Boulder, Colorado 80309). Appl. Phys. Lett.; 33: 
No. 7, 574-576(1 Oct 1978). 

Rates, a, for the recombination of Kr* and Kr*2 with F- in 
various buffer rare gases (He, Ne, Ar, Kr, Xe) at 300 K are 
calculated for a wide range of gas pressures. For pressures 1—5 atm, 
the population of KrF* via recombination is greatest for Ne and Ar 
as third bodies, yielding a~3 x 10~* cm* sec”, while for pressures 
> or ~10 atm, He is to be preferred as a buffer gas. 


53203 Ionization potentials of H2O from valence bond and molec- 
ular orbital wave functions. Chipman, D.M. (Univ. of Notre Dame, 
IN). J. Am. Chem. Soc.; 100: No. 9, 2650-2654(26 Apr 1978). 

A comparison is presented of the H2O ionization potentials 
calculated from molecular orbital wave functions using Koopman’s 
theorem with those calculated from valence bond wave functions 
using the extended Koopman’s theorem. It is found that the two 
methods give closely comparable results for the main peaks in the 
photoelectron spectrum. In addition, the valence bond calculation 
predicts two additional weak, closely spaced, shake up states which 
may correspond to a previously unassigned feature near 48 eV in the 
experimental photoionization spectrum. 


53204 Spectroscopic and neutron diffraction investigation of 
structure, bonding, and molecular in 
bis(methylcyclopentadienyl) hafnium bis(tetrahydroborate), (n°- 
CH;C; H,)2Hf(BH,)*. Johnson, P.L.; Cohen, S.A.; Marks, T.J.; Wil- 
liams, J.M. (Argonne National Lab., IL). J. Am. Chem. Soc.; 100: No. 
9, 2709-2716(26 Apr 1978). 


The complex (CHsCsH,),Hf(BHy4)2 can be pr by the 


reaction of (CHsCsH,)eCfChk with LiBH, in benzene.The bonding, 
molecular dynamics, and structure of this compound have been 


studied by infrared and Raman vibrational spectroscopy, dynamic 
nuclear magnetic resonance spectroscopy, and single-crystal neutron 
diffraction. Vibrational spectra reveal the perturbation of the B- 
containing ligand from a free BH, ion to be less in this complex 
than in most covalent tetrahydroborate transition metal complexes. 
The compound crystallizes from toluene/pentane in the monoclinic 
space group C2/c with four molecules in a unit cell of dimensions a 
= 14.566 (3), b = 6.839 (1), c = 13.959 (3) A, and B = 102.31 (2)% 
Full-matrix least-squares refinement gave a final value of R(Fo?) = 
0.107 for 1022 reflections. The molecular structure consists of mono- 
meric (eta5-CHsC;H,)»Hf(BH,) units having C, symmetry and bi- 
dentate tetrahydroborate ligands. The ring centroid—Hf—tring cen- 
troid angle is 128.5 (3)°. The average Hf—C(ring) bond distance is 
2.491 (9) A. The coordination of each tetrahydroborate group is 
markedly unsymmetrical with crystallographically ind ent Hf— 
H(bridge) distances of 2.069 (7) and 2.120 (8) A. The lengths of the 
two B—H(bridge) bonds mirror, inversely, the Hf—H distances:. 
The B—H(terminal) distances are 1.186 (16) and 1.198 (15) A, and 
the Hf—B distance is 2.553 (6) A. Important bond —_ are B— 
Hf—B = 101.4 (3)°, H(bridge)—B—H(bridge) = 108.4 (6)°, and 
H(terminal)—B—H(terminal) = 115.4 (10)°. The anisotropy of the 
hydrogen atom thermal parameters within the tetrahydroborate 
groups may reflect motion along the bridge-terminal hydrogen inter- 
change reaction coordinate. The nature of the (CH;C;H,),Hf— 
tetrahydroborate interaction can be understood in terms of those 
bonding factors which govern ligand-to-metal charge donation. 


53205 Ab initio studies of the metal—metal bond in Re,Clh?. 
Hay, P.J. (Los Alamos Scientific Lab., NM). J. Am. Chem. Soc.; 100: 
No. 9, 2897-2898(26 Apr 1978). 

This paper reports the results of ab initio calculations of the 
lowest electronic states of RezCls? and RezCls* using effective 
core potentials. (DLC) 


53206 Structural studies of precursor and partially oxidized con- 
ducting complexes. XIII. A neutron diffraction and x-ray diffuse 
scattering study of the dimerized platinum chain in rubidium tetra- 
cyanoplatinate chloride (2:1:0.3) trihydrate, Rb.[Pt(CN)JCh 
3.3.0H2O. Williams, J.M.; Johnson, P.L.; Schultz, A.J.; Coffey, C.C. 
eo ae National Lab., IL). Inorg. Chem.; 17: No. 4, 834-839(Apr 

The crystal structure and molecular formula of the one- 
dimensional conductor Rb2[Pt(CN).]Clo.s0 . 3.0H20, RbCP(Cl), have 
been fully characterized using single-crystal neutron diffraction, x- 
ray diffuse scattering data, and thermogravimetric analysis. 
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RbCP(CI) is isostructural with KCP(Cl) and KCP(Br) except that 
only one halide site can be identified. From thermogravimetric 
analyses RbCP(C1) is a 3.0 hydrate as is KCP(Br). RbCP(Cl) crystal- 
lizes in the tetragonal space group P4mm, with unit cell dimensions a 

= 10.142 (6) A, c = 5.801 (4) A, V/sub c/ = 596.7 A% and Z = 2. 
Using x-ray diffuse ——— a ues we have established the Pt 
oxidation as +2.31 (2) from ich the molecular formula 
Rb[Pt(CN)JCl/sub 0.31(2)/ . 3.0H20 is obtained. The structure 
consists of nearly planar Pt(CN)s moieties stacked along the c axis 
forming a perfectly linear Pt-Pt chain. The crystal asymmetric unit 
contains two independent Pt(CN)’.* groups, two HzO sites, one 
Rb* site, and one Cl” site. The asymmetric ordering of the Rb* ion 
and the H2O molecules constitutes the main source of crystal asym- 
metry. The two-independent Pt-Pt chain distances are definitely 
unequal (2.877 (8) and 2.924 (8) A) with the average intrachain 
separation (2.90 A) being slightly longer than in KCP(Br) (2.88 A) 
and KCP(Cl) (2.87 A). The replacement of K* by Rb* results in 
lattice expansion along c, which produces larger Pt-Pt intrachain 
separations. Thus the unequal and ki ightly longer Pt-Pt separations in 
RbCP(CI), apparently result in increased electron localization along 
the Pt-atom chain and a concomitant decrease in the electrical 
conductivity. 10 figures, 3 tables. 


53207 Structural studies of precursor and partially oxidized con- 
ducting complexes. XV. A combined neutron and x-ray diffraction 
study of ammonium tetracyanoplatinate chloride trihydrate, 
(NH,)2[ Pt(CN)s]Clo 3.3H2O. Johnson, P.L.; Schultz, A.J.; Underhill, 
A.E.; Watkins, D.M.; Wood, D.J.; Williams, J.M. (Argonne National 
Lab., IL). Inorg. Chem.; 17: No. 4, 839-844(Apr 1978). 

The main structural findings reported here, which bear on the 
diminished electrical conductivity of (NH4)e[Pt(CN)s]Cl.s . 3H2O 
compared to prototype K?[Pt(CN)sjBro.s . 3H2O, are that while the 
intrachain Pt-Pt spacings are shorter and are of equal length 
(2.88(1)A) in the K+ salt, they are longer and are of different length 
(2.910(5) and 2.930(5)A x rays) in the NH,” salt. Thus the formation 
of alternately cons and short Pt-Pt separations (dimerization) in 
NH,CP(C)) is likely one of the most important factors contributing 
to its electrical conduction properties. A factor which supports 
hypothesis is that in RbCP(Cl), the Pt-Pt distances are of 
unequal length (2.924(8) and 2.877(8)A), and Rb CP(Cl) has lower 
room temperature conductivity than KCP(Br). The complete expla- 
nation for the structure-conductivity relationships in those POTCP 
complexes is obviously much more complicated, because although a 
Rb* ion has nearly the same cation radius as NH,* and RbCP(Cl) 
and NH,CP(Cl) are isostructural, the low-temperature elecirical 
conductivity CP(CI)<< RbCP(CI)] is vastly different. 


53208 Mass spectrometric study of the vapor-phase species of 
brominated polymeric sulfur nitride and tetrasulfur tetranitride. 
Smith, R.D.; Street, G.B. (Battelle Pacific Northwest Labs., Rich- 
land, WA). Inorg. Chem.; 17: No. 4, 938-941(Apr 1978). 

The gas-phase species volatilized from (SN)/sub x/ treated 
with bromine and tetrasulfur tetranitride (S,N,) treated with Br2 and 
ICI were studied using mass spectrometric techniques. Conventional 
electron impact, chemical ionization, modulated molecular beam, 
and phase-angle mass s pane techniques were used to identify 
the gas-phase species. The species volatilized from brominated (SN)/ 
sub x/ and brominated S,N, were identical, consisting of Bre, NSBr, 
(SN). isomers, and smaller amounts of HBr, S,BRza, and other sulfur- 
nitrogen compounds. The gas-phase species observed over SyN, 
treated with IC] were hk, ICI, PSN, SCl, HCl, HI, and samlil 
amounts of S,Clz and other sulfur-nitrogen compounds; Ch and NSI 
were not observed. The vapors of SsN« brominated in CS, solution 
were examinbd and found to yield HSCN, BrSCN, and CS;N2 
species, in addition to HBr, NSBr, Bre, and sulfur-nitrogen com- 
pounds. The gas-phase products formed on exposure of brominated 
samples to air were also studied. 3 tables, 2 figures. 


— 7 of hydrogen with metallic and reduced halides. 
The requirement of delocalized electrons for reaction. Struss, A.W.; 
mp J.D. (Ames Lab., IA). Inorg. Chem.; 17: No. 4, 965- -969( Apr 
The reactions of hydrogen with a number of metallic halides, 
cluster compounds, and saltlike halides which are strong reducing 
agents have been investigated. The following new compounds have 
been identified from reactions of hydrogen with the binary halide 
utilizing conditions in the ranges 200 to 475°C and 250 to 1900 Torr: 
ThlpHo.r, ThlsHi.s, LalzHo.7s, CelsHo.s2, PrisHi2, Scla.17Ho«, 
Tila.sHo.s, NbsliiHis, MosCh2Ho.7, ScCh.sHo.es, GdCh.sHo.90, 
ZrCl;.sHo.71, and CsScClsHo.ss. On the other hand, TiCl, Tilz, and 
ZrCls do not take up significant Hz while only NdCk of the 
o_o’ studied decomposes to known binary phases (NdCls and 
sub 2+/). Thermodynamic data from equilibrium pressure 


measurements in the thorium iodide-hydrogen system are reported. 
The generalization is developed from these studies that hydrogen is 
taken up only by those halides which contain delocalized electrons, 
that is, are metallic or contain clusters with delocalized bonding. 
Structural and bonding implications of these findings are discussed. 
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The general interpretation of the metallic halide hydrides, of the 
cluster hydrides, and of the binary hydrides of the same elements is 
considered in terms of multicenter bonding of hydrogen with metal 
ions via conduction electrons, the hydrogen thereby acquiring a 
partial negative charge through overlap with the delocalized elec- 
trons. This property is reflected in both the rich variety and the 
often nonstoichiometric character of the hydrides considered. 2 
tables, 3 figures, 30 references. 


53210 Bis(N-methylethylenediminesalicylaldiminato)iron(@ID 
complexes. Magnetic, Moessbauer, and crossing rate stud- 
ies in the solid and solution states for a new (S = */2) in equilibrium (S 
= 5/2) spin-equilibrium case. P R.H.; Dose, E.V.; Tweedle, 
M.F.; Wilson, L.J. (Rice Univ., Houston, TX). Inorg. Chem.; 17: No. 
4, 1064-1071(Apr 1978). 

Bis(N-methylethylenediaminesalicylaldiminato)iron(III) com- 
plexes, [Fe(X-Salmeen)2](PFe), with their FeNsO2 cores have been 
shown by variable-temperature magnetic susceptibility (10 to 300 K) 
and Moessbauer spectroscopy to be new (low-spin, S = 1/2) revers- 
ible (high-spin, S = °/2), spin-squilibrium compounds in the solid 
state. From the Moessbauer spectra, an a limit of approximately 
10’s~* has been established for the rate of intersystem crossing in the 
solid state. The spin equilibria are also supported in the solution 
state, as verified by variable-temperature (200 to 300 K) magnetic 
susceptibility and electronic spectroscopy measurements. In solution, 
laser Raman temperature-jump kinetics has been employed to direct- 
ly measure the forward (k:) and reverse (k/sub -1/) rate constants 
for the intersystem crossings with 2 x 10’s~! < or approximately k 
< or approximately 2 x 10%s~*. Intersystem crossing rate constant 
data for these bis-tridentate [Fe/sup III/(X-Salmeen),]* complexes 
are discussed and compared to data already available for the elec- 
tronically similar (same FeN,O.2 core) but structurally different 
(hexadentate ligand) spin-equilibrium species, [Fe/sup III/ 
(Sal)strien]*. 4 tables, 6 figures, 40 references. 


53211 Fluorescence and double resonance studies of energy trans- 
fer. Steinfeld, J.I. (Massachusetts Inst. of Tech., Cambridge). — 
225 of Berichte der Bunsen-Gesellschaft fuer Physikalische 
(frueher Zeitschrift fuer Elektrochemie). Weinheim, Ger.; Verlag 
Chemie GmbH (1977). 

An informal review is presented of measurements of energy 
transfer using fluorescence and double resonance spectroscopy. In 
addition to increasing our knowledge of molecular relaxation proc- 
esses, such measurements are of practical importance in such areas as 
the design of new laser systems and chemical reactions induced by 
laser radiation. Monochromatically excited fluorescence experiments 
are particularly useful in determining relaxation parameters for mo- 
lecular excited states. The voluminous data from such experiments 
can be effectively handled using the “Information-Theoretic” ap- 
proach of Bernstein and Levine. We have used this method to 
calculate vibrational deactivation rates for HF, which are in good 
agreement with available experimental data. Infrared double reso- 
nance experiments can reveal the dynamics of molecules undergoing 
— excitation, such as sulfur hexafluoride pumped by the CO, 
aser 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 52187 


53212 Photolytic separation of D from H in cryogenic solutions 
of formaldehyde. Maier Ii, W.B.; Freund, S.M.; Holland, R.F.; 
Beattie, W.H. (University of California, Los Alamos Scientific Labo- 
ratory, Los Alamos, New Mexico 87545). J. Chem. Phys.; 69: No. 5, 
1961-1965(1 Sep 1978). 

Isotopic enrichment of hydrogen has been demonstrated in 
cryogenic solutions. Formaldehyde is photolyzed in liquid xenon and 
found to decompose with low quantum yield. Identi photolytic 
products include CO and CO:. Absorption spectra of formaldehyde 
dissolved in liquid xenon are presented. The ratios (1.28—2) of ‘the 
"mpeg nape ee rates of isotopically labeled formaldehyde are simi- 

to the ratios (1.2—3) of their respective absorption cross sections. 
The photochemistry is briefly discussed. 
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CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 52053, 52285, 53198 


53213 (CONF-780477—1) Methylation effects on ig acid 
conformations, Danyluk, S.S.; Ainsworth, C.F.; MacCoss, M. (Ar. 
gonne National Lab., IL (USA)). 1978. Contract W-31- 109-ENG-38. 

16p. Dep. NTIS, PC A02/MF AOI. 
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From 11. symposium on quantum chemistry and biochemis- 
try; Jerusalem, Israel (3 Apr 1978). 

Chemical modification of nucleic acids by alkylating agents is 
investigated. It is noted that methylation effects on structure may be 
substantial, notably in instances where charge redistribution and/or 
electrostatic charges are altered. This aspect is explored in some 
detail using dinucleoside monophosphates as simple models. Of 
specific interest is the effect of N1 methylation in purines on base 
stacking and overall conformation. Since purine-rich regions of 
RNA and DNA are presumptive nucleating sites for ordered stacked 
structures, introduction of positive charges into the base ring by 
methylating agents can have a profound influence on total biopo- 
lymer structure. 


53214 Kinetics of protonation of potassium anthracenide by eth- 
anol in tetrahydrofuran. Effect of dicyclohexano-18-crown-6 and 2,2,2- 
cryptand. Papadakis, N.; Dye, J.L. (Michigan State Univ., East 
Lansing). J. Phys. Chem.; 82: No. 10, 1111-1114(18 May 1978). 

Previous work showed that the protonation of alkali metal 
anthracenides by ethanol in tetrahydrofuran follows mixed pseudo- 
first- and second-order kinetics (in total anthracenide) and that 
contact ion pairs play major roles in both pathways. The addition of 
either dicyclohexano-18-crown-6 (DCC) or 2,2,2-cryptand (C222) to 
the solution drastically reduces both the first- and the second-order 
contributions. Complex-separated ion pairs do not contribute to the 
second-order pathway and are protonated by a pseudo-first-order 
process which is several orders of magnitude slower than the 
pseudo-first-order protonation of the contact ion pair. Quantitative 
treatment of the effect of DCC and C222 on the protonation rate is 
complicated by the large values of the cation complexation constants 
and the unknown effect of ethoxide ion pairs. However, the data 
permit estimates of approximately 4 x 10° and > or = to 5 x 10° for 
the equilibrium constants for the reaction An-,K* + C reversible 
An~ CK* with C = DCC and C222, respectively. 


53215 Interpretation of ‘°C spin-lattice relaxation resulting from 
ring puckering in proline. London, R.E. (Los Alamos Scientific Lab., 
NM). J. Am. Chem. Soc.; 100: No. 9, 2678-2685(26 Apr 1978). 

A calculation of ‘°C relaxation parameters for a system 
undergoing overall isotropic motion as well as internal conforma- 
tional fluctuation between two stable states is presented. Depen- 
dence of T: on the lifetimes of the two conformations, the angle 
defined by the particular C-H vector and the effective axis about 
which it rotates, and the range through which it rotates are consid- 
ered. Relaxation data for proline and proline-containing peptides 
have been analyzed on the basis of several models for proline 
puckering: interconversion between two envelope forms with C/sup 
y/ puckered, interconversion between two C/sup B/—C/sup y/ 
half-chair forms, and an intermediate case. Consideration of the °C 
Ti values for each proline carbon indicates that for most cases the 
two stable conformational states correspond to approximate C/sup 
B/—C/sup y/ half-chairs with C/sup y/ exhibiting a somewhat 
greater angular displacement than C/sup 8/. Reasonable values for 
the NT:i/sup y//NTi/sup a/ ratio can be obtained by requiring 
roughly equal lifetimes approximately 10~''—10~'* s for the two 
states and a typical range of motion for the C/sup y/—H vectors 
approximately 50 to 70° These results appear to be consistent with 
available theoretical calculations, x-ray data, and conclusions based 
on 'H—'H scalar coupling studies. 


53216 Reduction of carbon monoxide promoted by alkyl and 
hydride derivatives of permethylzirconocene. Manriquez, J.M.; McA- 
lister, D.R.; Sanner, R.D.; Bercaw, J.E. (California Inst. of Tech., 
Pasadena). J. Am. Chem. Soc.; 100: No. 9, 2716-2724(26 Apr 1978). 
Bis(pertamethylcyclopentadieny])dihydridozirconium(IV), 

(eta®-CsMe*),ZrHze (2) is prepared by the reaction of He with [(eta5- 
CsMes)2ZrNe2}2N2 (1). 2 forms unstable adducts with PFs and CO at - 
80°C. The carbonyl adduct (eta5-C;Mes)2ZrH2(CO) yields [(eta5- 
CsMes)2ZrH},(OCH == CHO) and/or (eta5-C;Mes)ZrH(OCHs), 
Me on reaction conditions. Carbonylation of (eta®- 
CsMes)2Zr(CHs)z, obtained from (eta®-C;Mes)2ZrCl: and methyllith- 
ium, yields successively (eta’-CsMes)2Zr(CHs)(CHsCO) and (eta5- 
CsMes)2Zr(O(CHs)C == C(CHs)O). The zirconacyclopentane 
ecomplex (eta'-CsMes)2Zr(CH2(CH2)2CHe2) (10) is prepared from 1 
and ethylene. Carbonylation of 10 affords (eta>-C;Mes)2Zr(H)-(OC 
== OH(CH:2)CHz). Treatment of 2 with isobutylene yields (eta‘- 
CsMes)2Zr(H)(CheCHMez) (13), which undergoes a reaction with 
CO to form (eta®’-C;Mes»Zr(H(OCH == CHCHMe,) (15). The 
results of °C and deuterium labeling studies indicate that the con- 
version of 13 to 15 is mediated by (eta5-C;Mes),Zr(H)(MezCHC 
H2CO). The observed patterns for these reactions of alkyl and 
hydride derivatives of zirconium with CO are attributed to carben- 
oid character of the carbonyl! carbon resulting from an unusual ‘’side- 
on” coordination of acyl and formyl groups. 

53217 Synthesis, properties, and structure of iodosulfinate salts. 
Eller, P.G.; Kubas, G.J. (Los Alamos Scientific Lab., NM). Inorg. 
Chem.; 17: No. 4, 894-897(Apr 1978). 


CHEMISTRY 5287 


A series of iodosulfinate salts, [X](ISO2) where X is a large 
organo cation, has been synthesized and characterized by vapor 
pressure tensimetric and spectroscopic methods. The compounds 
have SO: dissociation pressures of 0.5 to 17 Torr at ambient tem- 
perature and dissociation enthalpies of 5 to 19 kcal/mol. An x-ray 
diffraction study of [PPHsBz](ISO2) reveals a pyramidal ISO, anion 
with an I-S distance of 3.251 (3) A and I-S-O angles of 102.1 (5) and 
105.7 (4)°. Crystallographic data: space group P2:/c, Z = 4,a = 
10.92 (1) A, b = 17.643 (9) A, c = 15.49 (2) A, B = 125.88 (7) R 
= 0.054 for 2079 diffractometric reflections with I > or = 2 sigma 
(I). 5 tables. 


53218 Mechanism of the quenching of the emission of substituted 
poly(pyridine)ruthenium(II) complexes by europium(II). Creutz, C. 
(Brookhaven National Lab., Upton, NY). Inorg. Chem.; 17: No. 4, 
1046-1051(Apr 1978). 

The emission from the charge-transfer excited states of 
poly(pyridine)ruthenium(II) complexes (RuLs**, L = a 2,2'-bipyri- 
dine or 1,10-phenanthroline derivative) is quenched by aqueous 
europium(II) at rate constants ranging from 1.5 x 10® to 1.0 x 10° 
M~'s~+(25°C, 0.5 M ionic strength) depending on the identity of L. 
The quenching gives rise to the electron-transfer products RuLs* 
and Eu(III) which undergo back-reaction to form RuLs** and Eu(II) 
at rate constants ranging from 2 to 6 x 107 M~'s~*. Energy-transfer 
and electron-transfer mechanisms are considered for the Eu(II) 
quenching process and the free energy dependences observed in 
europium outer-sphere electron-transfer reactions are reviewed. 4 
figures, 3 tables. 


53219 Neutron diffraction study of the hydrogen bonding in the 
crystal structures of methyl a-D-mannopyranoside and methyl a-D- 
glucopyranoside. Jeffrey, G.A.; McMullan, R.K.; Takagi, S. (Brook- 
haven National Lab., Upton, NY). Acta Crystallogr., Sect. B; 33: 728- 
737(1977). 

Single-crystal neutron diffraction refinements of the crystal 
structures of methyl a-D-mannopyranoside and methyl a-D-gluco- 
pyranoside provided accurate O-H, H...O distances and O-H...O 
angles. When the data are combined with those from the neutron 
diffraction refinement of methyl a-D-altropyranoside, five different 
O-H...0 interactions can be recognized and identified, with five 
distinct ranges of H...O distances (separated by approximately 0.1 
A). These distances lie between 1.736 and 2.633 A, and correspond 
to interactions varying from strong hydrogen bonds to van der 
Waals interactions. The conformation of the mannopyranose ring is 
unusual in that it corresponds to a perfect chair, as defined by its 
puckering parameters. The C-O bond lengths involving the ring and 
glycosidic oxygens show the usual variation associated with the 
C(5)-O(5)-C(1)-O(1)-CHs sequence. The mean values for the two 
structures are 1.432, 1.415, 1.401 and 1.422 A. 


53220 Crystal and molecular structure of methyl 8-D-glucopyr- 
anoside hemihydrate. Jeffrey, G.A.; Takagi, S. (Brookhaven National 
Lab., Upton, NY). Acta Crystallogr., Sect. B; 33: 738-742(1977). 

Methyl 8-D-glucopyranoside hemihydrate, C;Hi4Oc.'/2H2O, 
crystallizes in space group P4,2:2 with a = b = 7.433(1), c = 
34.154(2) A, Z = 8. The structure was solved by MULTAN and 
refined to R(F*) = 0.035 for 1269 symmetry-independent reflec- 
tions. The molecular dimensions differ significantly from those of 
methyl a-D-glucopyranoside in that the glycosidic bond C(1)-O(1) is 
shorter (1.380 A), the two ring C-O dstances are more nearly equal 
(1.440 and 1.432 A), and the ring-oxygen valence angle is ler 
(111.5°). The conformation of the primary alcohol group is the same, 
gauche-trans, but the pyranose ring is more puckered. The hydrogen 
bonding consists of finite chains which intersect at the water mole- 
cules, and is more extensive than in methyl a-D-glucopyranoside. 


53221 Other rotamer of formic acid, cis-HCOOH. Hocking, 
W.H. (Max-Planck-Institut fuer Radioastronomie, Bonn). Z. Natur- 
forsch., a; 31: 1113-1121(1976). 

The rotational spectrum of the planar cis rotamer of formic 
acid, cis-HCOOH, has been detected for the first time. Twenty 
transitions belonging to the /sup q/R/sub K/, /sup q/Qu, /sup q/Q:, 
/sup t/Po, /sup r/P; and /sup r/P2 branches of the parent iso 
species in its ground state have been assigned and measured. 
rotational constants and quartic centrifugal distortion constants have 
been determined using Watson’s reduced Hamiltonian. Stark effect 
measurements have yielded the molecular electric dipole moment: 
p/sub a/ = 2.65(1) D, /sub b/ = 2.71(1) D and p = 3.791) D. 
The energy difference between the ground vibrational states of cis- 
and trans-HCOOH has been determined by microwave relative 
intensity measurements. The cis rotamer is found to lie at higher 
energy than the trans rotamer by 1365 +- 30 cm™'. A one-dimen- 
sional potential energy curve has been calculated for the OH tor- 
sional vibration of formic acid. 


53222 (SAND—78-6016) Preparation of 
trinitrotrimethylaminobenzene. Urbanski, T. Translated from Rocz. 
Chem.; 17: 591-593(1937). 6p. Dep. NTIS, PC A02/MF AO1. 





5268 ENERGY RESEARCH ABSTRACTS 


2,4,6-trinitro-1,3,5-trimethylaminobenzene can be prepared 

very simply by boiling symtrinitrotrichlorobenzene with an aqueous 

solution of methylamine. Acted upon by concentrated nitric acid, 

i substance gives the nitroamine 2,4,6-trinitro-1,3,5- 

trimethylnitroaminobenzene. A study of the properties of this com- 

pound indicates that it is a powerful explosive, more powerful than 
veieninetetsieentan (tetryl). 


ISOTOPE EFFECTS 


53223 Mechanisms of elimination reactions. 29. Deuterium kinet- 
ic isotope effects in eliminations from amine oxides. The 

of nonlinear proton transfer. Chiao, W.B.; Saunders, W.H. Jr. (Univ. 
of Rochester, NY). J. Am. Chem. Soc.; 100: No. 9, 2802-2805(26 Apr 


1978). 

2-Phenylethyldimethylamine and 2- 
Sa oxides and their B-deuterated analogues 
_— been prepared and k/sub H//k/sub D/ values determined for 
their elimination reactions in binary mixtures of dimethyl sulfoxide 
with water, tert-butyl alcohol, and tetrahydrofuran. The k/sub H// 
k/sub D/ values (at 59.8°C, except for 52.3°C, in the mixtures with 
tetrahydrofuran) were all low, 2-3 in most cases, and showed little or 
no variation with change in solvent composition. There were, how- 
ever, changes in transition state structure to a less carbanion-like 8 
carbon as dimethyl sulfoxide was diluted by the —- This 
conclusion derives from ratios of rates for 2-phenylpropyl- vs. 2- 
phenylethyldimethylamine oxides. The low isotope effects and their 
slight change with transition-state structure confirm theoretical pre- 

dictions for nonlinear proton transfers. 


53224 Carbon kinetic isotope effects on pyruvate decarboxylation 
catalyzed by yeast pyruvate decarboxylase and models. Jordan, F.; 
Kuo, D.J.; Monse, E.U. (Rutgers-The State Univ., Newark, NJ). J. 
Am. Chem. Soc.; 100: No. 9, 2872-2878(26 Apr 1978). 

Carbon-13 kinetic isotope effects were determined on pyru- 
vate decarboxylation catalyzed by the enzyme yeast pyruvate decar- 
boxylase and by thiamin, and in CHDT* Cl (2(i-carboxyl-i-hydrox- 
yethyl)-3,4-dimethylthiazolium chloride). The CHDT* Cl” gave an 
effect of 1.051 corresponding to the maximum isotope effect antici- 
pated for CO: loss. Thiamin-catalyzed decarboxylation gave a pH- 
independent inverse isotope effect of 0.992 indicating that in that 
model decomposition of the covalent adduct formed between thia- 
min and pyruvate to reactants has a higher activation energy than 
the subsequent decarboxylation step. The enzymatic isotope effect 
was found to be normal varying from 1.002 at pH 7.5 to 1.011 at pH 
5.0. At pH 5.00 the isotope effect was found to be temperature 
independent. The results were interpreted to mean that in the pH 
range employed decarboxylation is faster than the decomposition of 
the enzyme-bound thiamin-pyruvate covalent complex. A model is 
presented to account for the observed pH dependence of the enzy- 
matic kinetic isotope effect. 


ELECTROCHEMISTRY 
REFER ALSO TO CITATION(S) 52852, 53420 


53225 (IS—4437) High purity electrochemical experimental 
system. Weber, M.F. (Ames Lab., IA (USA)). Feb 1978. Contract 
W-7405-ENG-82. 30p. Dep. NTIS, PC A03/MF AOI. 

A closed system is described in which freshly purified water 
and gases may be directed into a sealed test cell for Pree Bie sr 
studies which require conditions of ultra high purity. The apparatus 
consists of purification trains for He, Hz, and O2 gases, an in-situ still 
for repeated distillation of large quantities of water, and a well-sealed 
test cell which maintains the high-purity conditions during extended 
electrochemical experiments. The apparatus features quartz and 
teflon construction throughout and the connecting gas lines are 
pyrex glass with glass and teflon valves. The cell is quite versatile in 
that up to five samples may be loaded at one time with only 120 ml 
solution in the test com ent. A variety of experiments may be 
performed with the cell, including fast voltage scans, capacitance 
measurements, photoelectrochemical studies, and steady state cur- 
rent-voltage, or Tafel measurements. 


ie Radially dependent convective Warburg problem for a 
Agee. P.; Newman, J. (Univ. of California, Berkeley). 
J. T Bleceochem. 124: No. 12, 1864-1868(Dec 1977). 

The oscillating concentration distribution of a reacting species 
in excess supporting electrolyte is calculated for a rotating disk 
system where a step change in the amplitude of the concentration 
fluctuation at the surface of the disk occurs at an arbitrary distance 
from the center of the disk. The response of a product species and of 
the supporting electrolyte to this step change is presented also. 4 
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PHOTOCHEMISTRY 


REFER ALSO TO CITATION(S) 53211, 53218 


53227 (AD-A—048429) 
and 


chemistry of chelating fl 

gands. report, 1 June 1974—31 August 1977. Morse 

Morse, K.W. (Utah State Univ., Logan (USA)). 14 Dec 1977, = 
NTIS PC A02/MF AO1. 

The photoreaction of tetrafluorodiphosphine with carbon- 
carbon multiple bonds has been shown to be a viable means for the 
preparation of a new class of bidentate ligand molecules. A rather 
wide variety of structural modifications and substituents is possible 
though with widely varying yields of products. These variations are 
rational ones viewed in terms of normal electronic and steric factors. 
These ligand molecules will react with amines to give a variety of 
additional molecules having mixed ligating sites. 


53228 (BNL—24401) Reaction rates of superoxide radicals with 
the essential amino acids. Bielski, B.H.J.; Shiue, G.G. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1978. Contract EY-76-C-02- 
0016. 13p. (CONF-780647—1). Dep. NTIS, PC A02/MF AO1. 

From Symposium on oxygen free radicala and tissue damage; 
London, UK (5 Jun 1978). 

Upper limits for the rates of reaction of amino acids with 
superoxide radicals have been determined spectrophotometrically by 
the stopped flow method. Rate measurements at 23°C for the 
reaction of HO2 with amino acids were carried out in the pH range 
between 1 and 2; similar measurements for O2~ were taken near pH 
10. The results show that overall amino acids are relatively unreac- 
tive toward both HO, and O~ 2. Computed second order rate con- 
stants for their interaction with HO, range from 10 dm* mol™'s~' for 
aliphatic amino acids to about 600 dm* mol™! s~*. The second order 
rate constants for the interaction of amino acids with O~ 2 are smaller 
and range from 0.1 to approximately 20 dm* mol! s~+. 


53229 (N—78-12167) Effect of trichlorofluoromethane and mo- 
lecular chlorine on ozone formation by simulated solar radiation. 
Bittker, D.A.; Wong, E.L. (National Aeronautics and Space Admin- 
istration, Cleveland, Ohio (USA). Lewis Research Center). Nov 
1977. 22p. (NASA-TP—1093; E—9078). NTIS PC A02/MF AO1. 

Mixtures of air with either Cl, or CFCls were photolyzed in a 
reaction chamber by simulated solar radiation. Ozone formation was 
temporarily inhibited by Cl. and permanently inhibited by CFCls. A 
chemical mechanism including gas phase and wall reactions is pro- 
posed to explain these results. The CFCls is assumed to be adsorbed 
on the chamber walls and to poison the sites for Cl destruction. 


53230 (SAND—78-0907C) Surface analytical investigations at 
Sandia Labs./Albuquerque. Madden, H.H. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 23p. (CONF- 
780562—2). Dep. NTIS, MF A0O1. 

From 8. conference on surface studies; Aiken, SC, USA (9 
May 1978). 

Portions of document are illegible. 

An overview is given of some projects which (1) have used 
surface analytical techniques in 2 conventional way to investigate 
specific surface-related problems; (2) have utilized surface studies to 
get a more fundamental understanding of the operations of various 
devices and components, and of the factors that determine such 
parameters as the lifetime and reliability of such devices; and (3) 
have been undertaken to better understand just what additional 
information can be extracted from two of the myriad surface analyt- 
ical techniques, Auger electron spectroscopy (AES) and electron- 
stimulated desorption (ESD). The examples in the first two catego- 
ries are directly related weapons work while the examples discussed 
in the third category provide more general support to weapons 
programs. Only work in the first category is tabulated. Two exam- 
ples of work in the second category are the neutron generator 
project and the design and production of integrated circuits (IC). 
Tritide-film targets in neutron generator tubes lose their efficiency 
for neutron production when they have adsorbed surface contami- 
nants such as oxygen. Ion microprobe analysis has been applied to 
the study of contaminants on and in these films; and thermal desorp- 
tion spectroscopy has been used to identify, and to determine the 
binding energy of gases evolved during outgassing of materials used 
in tube construction. Long-term outgassing determines the lifetime 
of the vacuum tubes. AES serves as the common thread in the third 
category projects. Gas phase, core-valence-valence (CVV) Auger 
lines have been measured in a systematic attempt, utilizing both 
theory and experimental results, to determine the factors that influ- 
ence the shapes of the lines. This work demonstrates the local nature 
of the information on the energy distribution of valence levels 
contained in the Auger lineshapes. 
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RADIATION CHEMISTRY 


53231 Temperature dependence of resonance Raman scattering 
from O~; ions in NaClO; and model for metastable oxygen. Bates, 
J.B. (Solid State Division, Oak Ridge National Laboratory, Oak 
To Tennessee 37830). J. Chem. Phys.; 69: No. 5, 1934-1941(1 Sep 
1978). 


Irradiation of NaClOs; with y rays produces O™s ions on at 
least two nonequivalent sites. The Raman intensities of the nv; (n> 
or =2) overtones of one set (A) of ions display a marked depen- 
dence on the sample temperature between 30 and 60 °K. Model 
calculations suggest that this effect may be due to a shift with 
temperature of the distance between the potential energy minima of 
the *B, ground and the *A2 excited state along the normal coordi- 
nate of v;. The decay with time of the nv; intensities of the B set of 
O~s ions at constant temperature is accompanied by an increase in 
the overtone intensities of the A set. The kinetics of these changes 
support a model of the metastable oxygen species consisting of a 
weakly bound complex of O~ s with O2, [O~ s, Oz 


53232 Method for radiation production of fuels. (to Texas Gas 
Transmission Corp., Owensboro, Ky. (USA)). Netherlands Patent 
7,705,782/A/. 25 ‘leer 1977. Priority date 1 Jun 1976, United States 
of America (USA). 9p. (In Dutch). 

A new improved chemical method for combustible fuel pro- 
duction by radiolysis of carbon dioxide in the presence of sulfur 
hexafluoride and NO: is described. The dissociated products of 
carbon monoxide and oxygen may be recovered and used to produce 
hydrogen gas which can be converted to combustible fuels e.g. 
methane and methanol. 


RADIOCHEM:STRY AND NUCLEAR 
CHEMISTRY 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 52103, 52140, 53209, 53558 


53233 (CONF-780522—8) X-ray diffraction sample holder for 
radioactive samples or samples that react with air or light. Dunn, 
H.W. (Oak Ridge National Lab., Tenn. (USA)). 1978. Contract W- 
7405-ENG-26. 4p. Dep. NTIS, PC A02/MF AO1. 

From ANS topical meeting; Williamsburg, VA, USA (15 
May 1978). 

A versatile sample holder for an x-ray diffractometer is de- 
scribed. It provides double containment while in operation on the 
diffractometer and triple containment while being transported from a 
hot cell or dry box to the diffractometer and back to a disposal area. 
This cell is suitable for fairly high alpha activity or mild beta-gamma 
activity. It is also good for materials that react with air or light. 
Either solid or liquid samples can be used. 


53234 (N—78-13985) Radioactivities in returned lunar materials. 
Semiannual progress report, 1 Aug 1976. Fireman, E.L. (Smithsonian 
Astrophysical Observatory, Cambridge, Mass. (USA)). Nov 1977. 
Contract NGR-09-015-145. 8p. (NASA-CR—155337; SAPR—12). 
NTIS PC A02/MF AOl. 

Results from a carbon-14 study in size fractions of lunar soil 
are reported. The 10 to 30 micrometers and 74 to 124 micrometers 
size fraction results were supplemented by 30 to 37 micrometers 
results that are given in this report. The gases from the less than 10 
micrometers fraction were extracted and purified and carbon-14 
counting is now in progress. M-teorites were also studied using 
carbon-14, with emphasis directed to those recently discovered in 
the Antarctic. 


53235 (RFP—2729) Investigation of the electrolytic dissolution 
of plutonium. DeGrazio, R.P.; Miner, F.J. (Atomics International 
Div., Golden, CO (USA). Rocky Flats Plant). 10 Jun 1978. Contract 
EY-76-C-04-3533. 8p. Dep. NTIS, PC A02/MF AO1. 

Experiments have shown that it is possible to dissolve plutoni- 
um electrolytically in a nitric acid solution. Parameters such as 
current density and electrolyte composition have been investigated 
and are discussed. Also included are suggestions for future work. 


53236 Proceedings of the Moscow symposium on the chemistry of 
transuranium elements. Spitsyn, V.I.; Katz, J.J. (eds.). New York; 
Pergamon Press (1976). 281p. (CONF- 720931—). 

From Symposium on the chemistry of the transuranium ele- 
ments; Moscow, USSR (4 Sep 1972). 

The fifty papers presented are compiled. The topics discussed 
included the physico-chemical properties of simple and complex 
compounds of transuranium elements, redox reactions of transuran- 
ium elements, separation of the transuranium elements, and problems 
of transuranium elements in the light of Mendeleev’s Periodic Law. 
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An Introduction reviews the early investigations leading to the 
discovery of the transuranium elements and the contributions of 
leading Soviet scientists in this field are summarized. Individual 
papers will be included separately. (JSR) 


53237 Preparation of high purity phosphorus and compounds 
thereof particularly radiophosphorus compounds. Rupp, A.F.; Woo, 
D.V. (to Dept. of Energy). US Patent Application 831,194. 7 Sep 
1977. 11p. 

High purity phosphorus and phosphorus compounds are pre- 
pared by first reacting HsPO, with a lead compound such as PbO to 
form Pbs(PO.)e. The Pbs(PO.)2 is reduced with He at a temperature 
sufficient to form gaseous phosphorus which can be recovered as a 
high purity phosphorus product. Phosphorus compounds can be 
easily prepared by reacting the phosphorus product with gaseous 
reactants. For example, the phosphorus product is reacted with 
gaseous Cl. to form PCls. PCls is reduced to PCls by contacting it in 
the gaseous phase with solid elemental phosphorus. POCls can be 
prepared by contacting PCI; in the gaseous phase with solid P2Os. 
The general process is particularly suitable for the preparation of 
radiophosphorus compounds. 


RADIOISOTOPE PRODUCTION 


53238 (ORNL/MIT—262) Design of a Fluorine-18 Production 
System at ORNL Cyclotron Facility. Part 2. Chu, Y.E.; Engstrom, 
S.D.; Sundberg, D.G. (Massachusetts Inst. of Tech., Oak Ridge, 
Tenn. (USA). School of Chemical Engineering Practice). 28 Nov 
1977. Contract W-7405-ENG-26. 22p. Dep. NTIS, PC A02/MF 
AOl. 

A fluorine-18 recovery system using an anion-exchange side- 
stream column was designed for the H2'*O target at the OR NL 86- 
inch cyclotron. The extent of radiolysis was determined and a 
catalyst vessel, containing a palladium catalyst, was incorporated to 
recombine the radiolysis product gases. The preliminary desi OE Gre of “ 
externally bombarded gas target for the production of ' 
18Q. was also completed. 


COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 51884, 51885 


53239 (LBL—7820) Physical and chemical properties of combus- 
tion generated soot. Toossi, R. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). May 1978. Contract W-7405-ENG-48. 
165p. Dep. NTIS, PC A08/MF AO1. 

Thesis. 

The physical and chemical properties of soot particles gener- 
ated by an acetylene-air, premixed flame stabilized on a well-c 
terized, water cooled, porous, flat flame burner are analyzed over a 
wide range of operating parameters. To characterize the soot gener- 
ated in combustion systems as a function of combustion parameters, 
the temperature, velocity, and burner heat losses are measured over 
the stable range of burner operation. The flat flame achieved with 
this burner is uniform in temperature over the entire flame disk 
within a few percent of the maximum flame temperature. In separate 
experiments. hot film indicates that the cold flow gas velocity 
assessment is uniform within approximately 10% over the entire 
porous disk. Particle size distribution measurements by an Electrical 
Aerosol Size Analyzer indicate two submicron modes, one centered 
at approximately 80 A and another which occurs only in luminous 
flames at high equivalence ratios at approximately 500 A. The 
chemical composition of soot collected on different filter media is 
determined by X-ray photoelectron spectroscopy (ESCA) and X-ray 
fluorescent techniques. Two oxygenated species, as yet unidentified 
but here designated as O/sub I/ and O/sub II/, adsorbed on carbon 
particles, are recognized. The ratios of atomic concentrations O/C 
and O/sub I//O/sub II/ are determined as a function of flame 
parameters. These ratios decrease as the flame equivalence ratio 
increases but remain constant at equivalence ratios greater than 2.0. 
The rate of heterogeneous oxidation of SO. in a plume containing 
combustion-generated carbon particles is also studied. Water vapor 
and oxygen concentrations along with particle size and concentra- 
tion are found to have controlling influences on the oxidation of 
SO2. An analysis is presented in which integrated forms of species, 
momentum, and energy equations are solved to predict concentra- 
tion histories along the trajectory of a reacting plume of combustion 
products. 


53240 Heat transfer and pollution. Chelfelder, S.; Bertrand, C 
Payne, R. Rev. Gen. Therm.; 17: No. 196, 305-329(Apr 1978). da 
French). 

Research program on combustion carried out by the Interna- 
tional Flame Research Foundation (IFRF) at [Jmuiden (Holland) 
between 1974 and 1977 is described. A first part is devoted to 
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determining the effect of a certain number of eters on heat 
transfer in a furnace. The burners tested, the fuels, and the measure- 
ment equipment used are described. The heat transfer and distribu- 
tion of heat flux are studied as a function of swirl, of the heat load, of 


the type of fuel, of the excess air, of the pre-heating and enrichment 
of the air, of the heated load temperature. The second part of the 
—— is devoted to testing or development of mathematical 
models for predicting the performances of furnaces (models with 0, 1 
or 3 dimensions). The third part describes tests carried out to study 
and reduce the emission of pollution without disturbing heat trausfer: 
icles. The tests 
e. 


emissions of nitrogen and sulfur oxides, and solid 
carried out on the noise of flames are not yet conclusi 


53241 Experimental study of diffusion flame lengths. Influence of 
temperature and of the enclosure. Portrait, L.M. Rev. Gen. Therm.; 
17: No. 196, 369-373(Apr 1978). (In French). 

The calculation of length of an isothermal jet in an infinite 
atmosphere is restated and the results of an experimental study of the 
various factors having an influence on the length of the combustion 
zone of a gas diffusion flame are described. The flame length may be 
calculated by successively determining the mixing length of the cold 
jet, the influence of ignition of the jet and the flame front breakaway, 
the influence of the enclosure and finally by taking into account the 
difference between the mixing length and the combustion length. 


53242 Restrictions imposed on burner technology by fuel inter- 
changeability. Denis, S. Rev. Gen. Therm.; 17: No. 196, 374-379(Apr 
1978). (In French). 

Changing fuel for a single burner creates aerodynamic prob- 
lems, which manufacturers wish to resolve at the construction stage 
in order to avoid the users having to touch the burner. The aerody- 
namic problems caused by changing the flow and therefore the 
impulsion or swirl rate are studied. Modifications are described, 
mainly to nozzies, in gas burners with axial diffusion flames, in gas 
burners with rotating flames for using another gas, or a liquid fuel, 
or two fuels, gas and liquid at the same time. The behavior due to 
variations in combustion characteristics (combustion potential, in- 
flammability limits) is also studied emphasizing the qualities required 
of the control system used. 


ENGINEERING 


GENERAL ENGINEERING 


REFER ALSO TO CITATION(S) 53782 


FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 52406 


53243 (AD-A—048794) A new simulation facility for atomic 
explosions-Project Fax. phase II-definition and design of experimental 
facility. Final report, 26 March—31 October 1976. Morrison, R.B.; 
Oliver, R.W. (McMillan Science Associates, Inc., Los Angeles, CA 
(USA)). 31 Oct 1976. Contract DNA001-76-C-0271. 101p. 

This study defines the user requirements for a fuel-air explo- 
sive test facility for nuclear blast simulation. It details an experimen- 
tal ——- and provides the design for an initial experimental fuel- 
air explosive facility with a capacity of 10,000 pounds of fuel which, 
by making use of its design as a basic cell, may be expanded to a full 
1-KT nuclear blast simulation facility with a 200,000-pounds fuel 
capacity. 


53244 (CONF-780666—1) Unifying factors in erosion and wear 
of machine elements. Yust, C.S. (Oak Ridge National Lab., Tenn. 
(USA)). 1978. Contract W-7405-ENG-26. 23p. Dep. NTIS, MF AO1. 

From Conference on fundamentals of tribology; Cambridge, 
MA, USA (19 Jun 1978). 

Portions of document are illegible. 

Some observations of erosion in ceramics are presented and 
these observations are discussed in terms of basic wear mechanisms. 
In particular, the damage introduced at single particle impacts on 
several ceramics is presented and discussed in terms of the operative 
wear mechanism(s). Erosion has been a fact of life for some time, but 
technical interest in the subject has been stimulated in recent years 
by aerospace, aircraft, and power equipment requirements. Most 
recently, erosion problems associated with coal conversion processes 
have added further impetus. The required increase in understanding 
of wear processes is most likely to be achieved through development 
of an understanding of the broad principles underlying all wear 
phenomena. 
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(LA—7229-C) Heat pipe applications workshop report. 

Ranken, W.A. (Los Alamos Scientific Lab., N.Mex. (USA)). Apr 
1978. Contract W-7405-ENG-36. 29p. (CONF-7710144—1). Dep. 
NTIS, PC A03/MF AO1. 

From Heat pipe applications workshop; Los Alamos, NM, 
USA (20 Oct 1977). 

The proceedings of the Heat Pipe Applications Workshop, 
held at the Los Alamos Scientific Laboratory October 20-21, 1977, 
are reported. This workshop, which brought together representa- 
tives of the Department of Energy and of a dozen industrial organi- 
zations actively engaged in the development and marketing of heat 
pipe equipment, was convened for the p of defining ways of 
accelerating the development and application of heat pipe technol- 
ogy. Recommendations from the three study groups formed by the 
participants are presented. These deal with such subjects as: (1) the 
problem encountered in obtainiug support for the development of 
broadly applicable technologies, (2) the need for applications studies, 
(3) the establishment of a heat pipe technology center of excellence, 
(4) the role the Department of Energy might take with regard to 
heat pipe development and application, and (5) coordination of heat 
pipe industry efforts to raise the general level of understanding and 
acceptance of heat pipe solutions to heat control and transfer prob- 
lems. 


53246 (SAND—78-8240) Flight Dynamics Laboratory at SLL. 
Marmon, R.G. (Sandia Labs., Livermore, CA (USA)). May 1978. 
Contract EY-76-C-04-0789. 58p. Dep. NTIS, PC A04/MF AOl. 

SLL’s Flight Dynamics Laboratory (FDL) is configured to 
simulate missile flight mechanics. Complete multi-degree-of-freedom 
motion can be simulated in real time on the hybrid equipment, and 
guidance and control hardware can be mounted on the Carco device 
and subjected to the angular rates and displacements encountered in 
full-scale flight. In addition to flight simulation, the hybrid computer 
can be used effectively for solution of a varyety of engineering and 
scientific problems involving ordinary differential equations and, in 
some cases, partial differential equations. A general description of 
the FDL is given, some software that is available is described and 
some past uses are summarized. 


53247 (UCRL—50053-78-1) Department of Defense Tri-Service 
Precision Machine-Tool Program. Quarterly report, February—April 
1978. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 1 Jun 1978. Contract W-7405-ENG-48. 14p. Dep. NTIS, PC 
A02/MF AOl. 

Following a planning period during which the Lawrence 
Livermore Laboratory and the Department of Defense managing 
sponsor, the USAF Materials Laboratory, agreed on work state- 
ments, the Department of Defense Tri-Service Precision Machine- 
Tool Program began in February 1978. Milestones scheduled for the 
first quarter have been met. Tasks and manpower requirements for 
two basic projects, precision-machining commercialization (PMC) 
and a machine-tool task force (MTTF), were defined. Progress by 
PMC includes: (1) documentation of existing precision machine-tool 
technology by initiation and compilation of a bibliography contain- 
ing several hundred entries: (2) identification of the problems and 
needs of precision turning-machine builders and of precision turning- 
machine users interested in developing high-precision machining 
capability; and (3) organization of the schedule and content of the 
first seminar, to be held in October 1978, which will bring together 
representatives from the machine-tool and optics communities to 
address the problems and begin the process of high-precision ma- 
chining commercialization. Progress by MTTF includes: (1) plan- 
ning for the organization of a team effort of approximately 60 to 80 
international experts to contribute in various ways to project objec- 
tives, namely, to summarize state-of-the-art cutting-machine-tool 
ea and to identify areas where future R and D should prove 
technically and economically profitable; (2) preparation of a compre- 
hensive plan to achieve those objectives; and (3) preliminary ar- 
rangements for a plenary session, also in October, when the task 
force will meet to formalize the details for implementing the plan. 


53248 (Y/JA—133) Cooling water systems: treatment and mate- 
rials of construction. DeMonbrun, J.R. (Oak Ridge Y-12 Plant, Tenn. 
(USA)). 1978. Contract W-7405-ENG-26. 13p. (CONF-780632—1). 
Dep. NTIS, PC A02/MF AO1. 

From American Institute of Plant Engineers; Dallas, TX, 
USA (12 Jun 1978). 

A cooling water system does present a significant “challenge” 
to the plant a. Materials and manpower costs continue to go 
higher and higher; but, corrosion recognition and control provides 
many cost-reducing opportunities. However, to be effective, reliance 
must be made on the knowledge of others in the field of chemistry, 
metallurgy, electricity, biology, geology, and metrology, to name a 
few. Several areas that need considerable attention in a cooling 
water system are discussed as well as potential problems. Included 
are the impurities in water; types of chemicals for corrosion, scale, 
and microbiological control; cooling tower materials of construc- 
tion; drift; and blowdown. 
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53249 Heat transfer. Sarcia, D.S. (to Seal Inc.). US Patent 
4,091,264. 23 May 1978. Filed date 13 Aug 1976. 6p. 

A heat transfer roller embodying a heat pipe is disclosed. The 
heat pipe is mounted on a shaft, and the shaft is adapted for rotation 
On its axis. 

53250 Dynamometer control of automatic testing. Redman, R.A. 
(Froude Eng Ltd). Qual. Assur.; 4: No. 1, 7-14(Mar 1978). 

The paper identifies some of the current methods being used 
to apply automated testing techniques to engine test facilities. The 
control-system aspects are highlighted and a reference is made to an 
engine-handling system. Mechanical handling is not mentioned 
though it is often of equal importance. A combination of factors has, 
over the past few years, forced the introduction of automated 
facilities and a number of successful installations are in service. In 
the future greater attention will be paid to automated loading and 
unloading and more use will be made of microcomputers. Industrial 
relations rather than technology is the prime factor governing the 
number of test beds per operator. 


§3251 Method of sealing. Groh, E.F.; Cassidy, D.A. (to Dept. of 
Energy). US Patent 4,074,848. 21 Feb 1978. Filed date 27 Jan 1977. 
4p. 


PAT-APPL-763, 167. 

A thermocouple lead or other small diameter wire, cable or 
tube is passed through a thin material such as sheet metal and sealed 
thereinto by drawing complementary longitudinally angled, laterally 
rounded grooves terminating at their base ends in a common plane in 
both sides of the thin material with shearing occurring at the deep 
end faces thereof to form a rounded opening in the thin material 
substantially perpendicular to the plane of the thin material, passing 
a thermocouple lead or similar object through the opening so formed 
and sealing the opening with a sealant which simultaneously bonds 
the lead to the thin material. 


53252 Graphite fiber reinforced structure for supporting machine 
tools. Knight, C.E. Jr.; Kovach, L.; Hurst, J.S. (to Dept. of Energy). 
US Patent 4,072,084. 7 Feb 1978. Filed date 17 Dec 1976. 6p. 

PAT-APPL-751,622. 

Machine tools utilized in precision machine operations require 
tool support structures which exhibit minimal deflection, thermal 
expansion and vibration characteristics. The tool support structure of 
the present invention is a graphite fiber reinforced composite in 
which layers of the graphite fibers or yarn are disposed in a 0/90° 
pattern and bonded together with an epoxy resin. The finished 
composite possesses a low coefficient of thermal expansion and a 
substantially greater elastic modulus, stiffness-to-weight ratio, and 
damping factor than a conventional steel tool support utilized in 
similar machining operations. 


53253 Spin ejector. Andersen, J.A.; Flanigan, J.J.; Kindley, R.J. 
(to Dept. of Energy). US Patent 4,067,308. 10 Jan 1978. Filed date 2 
Nov 1976. 4p. 

PAT-APPL-737,649. 

The disclosure relates to an apparatus for spin ejecting a body 
having a flat plate base containing bosses. The apparatus has a base 
plate and a main ejection shaft extending perpendicularly from the 
base plate. A compressible cylindrical spring is disposed about the 
shaft gs are located between the shaft and the spring. A 
housing containing a helical aperture releasably engages the base 

late and surrounds the shaft bearings and the spring. A piston 

ving an aperture follower disposed in the housing aperture is 
seated on the spring and is guided by the shaft and the aperture. The 
spring is compressed and when released causes the piston to spin 
eject the body. 


53254 Portable punch and die jig. Lewandowski, E.F.; Ander- 
son, P.A. (to Energy Research and Development Administration). 
US Patent 4,065,853. 3 Jan 1978. Filed date 27 Jan 1977. 4p. 

PAT-APPL-763, 169. 

A portable punch and die jig includes a U-shape jig of 
predetermined width, has a slot of predetermined width in the base 
thereof extending completely across the width of the jig adapted to 
fit over the walls of rectangular tubes, and a punch and die assembly 
disposed in a hole extending through the base of the jig communicat- 
ing with the slot in the base of the jig for punching a hole in the 
walls of the rectangular tubes at precisely determined locations. 


53255 Theoretical determination of disk turbine characteristics. 
Sherstyuk, A.N.; Davydov, A.B.; Naumov, A.V. (Moscow Inst of 
Chem Mach, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 11, 132- 
138(Nov 1977). (In Russian). 

Methods of calculation of disk turbine characteristics for 
laminar and turbulent flow conditions are presented. They are based 
on the use of an approximate calculation of the boundary layer. The 
calculated and experimental characteristics are compared and a 
satisfactory agreement between them is noted. 
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53256 Problem of selection of turbogenerator rated voltage. Le- 
vitskii, A.K. Izv. Vyssh. Uchebn. Zaved., Elektromekh.; No. 11, 1252- 
1259(Nov 1977). (In Russian). 

Problems of optimization of the selection of the rated voltage 
and of the number of parallel branches of turbogenerators are solved 
by the similarity theory methods. A group of similar machines is 
considered as consisting of a series of variants of a machine with the 
same capacity (P$sub s$) rate of revolution (n), differing by rated 
voltage and number of parallel branches of the stator winding, but 
satisfying similarity conditions. One machine is considered as the 
original one. Relations are obtained to determine similarity scales 
regarding the consumption of materials and the magnitude of com- 
ponent losses in the generator. Similarity scales are presented in a 
table. It is concluded that the costs of manufacture and operation of 
a turbogenerator will be minimal in cases of a minimum rated 
voltage and maximum flux permissible for the given generator. 


53257 (UCRL-Trans—11376) Shape of the front face, initially 
plane, of a projectile fired by a light-gas gun. Bernier, H. Nov 1977. 
Translation of French report. (CONF-7709142—1). 35p. Dep. NTIS, 
PC A03/MF AO1. 

From 28. ARA congress; Eglin, FL, USA (28 Sep 1977). 

The experimental results obtained with the light-gas gun of 
the French Atomic Energy Commission show that the projectile 
impact on the plane of the target is not simultaneous over the entire 
target surface. During impact the front face of the projectile is 
oriented obliquely with respect to the target, and is slightly concave, 
sometimes with a scalloped border. To calculate the disk concavity 
at impact, it is necessary simultaneously to consider the deformations 
of the two elements forming the projectile: the disk and the sabot. 
Because the front face of the sabot can deform more easily than the 
disk under the influence of the acceleration to which the projectile is 
subjected during firing, the metal disk becomes more concave than if 
it were free and subjected to its own inertia. This concavity does not 
seem to be due to a free vibration—whatever its mode may be—of 
the metal disk during its movement in the firing tube. It appears that 
such an eventuality should be excluded, considering the systematic 
presence of this concavity. The scalloping is admittedly of low 
amplitude, but may well correspond to a vibrational mode. Howev- 
er, not enough information is available to make a precise conclusion. 


53258 Stirring paddle. Groh, E.F.; Cassidy, D.A.; Weiss, J.R. 
US Patent Application 821,869. 4 Aug 1977. Sp. 

A stirring paddle for circulating a liquid without splashing 
has a central relatively short right circular cylinder, a paddle oop a 
extending downward from one face of the cylinder for “cage fo 
liquid and a stem extending upward from the other face 
cylinder along the longitudinal axis, having an upper end adapted for 
attachment to means for rotating the stirring paddle. The paddle is 
particularly suitable for circulating liquids in a container in any 
situation where a loss of liquid would be detrimental. 


53259 Analysis of heat pipe performance using infrared thermo- 
graphy. Roberts, R.C. Jr. (Bell Labs., Naperville, IL). pp 127-135 of 
Proceedings of the third biennial infrared information exchange. 
Warren, C. (ed.). Secaucus, NJ; AGA Corp. (1977). 

From 3. biennial infrared information exchange meeting; St. 
Louis, MO, USA (24 Aug 1976). 

See CONF-760886—. 

A heat pipe is a high thermal conductance structure utilizing 
vaporization and condensation of a working fluid to obtain efficient 
heat transfer. There is considerable experimental research being 
performed in heat pipe field due to many promising applications. 
Analyzing heat pipe performance often requires surface temperature 
measurements to verify its thermal conductance capability. The 
application of infrared thermography is especially useful since it is a 
non-contact temperature measurement technique and yields a vast 
amount of temperature information on a device whose operating 
characteristics are relatively unknown. Various methods utilizing 
infrared thermography to obtain heat pipe performance data are 
described. Methodology concerning heat pipe evaporation efficien- 
cy, heat pipe noncondensable gas generation, performance anal 
in a gravitational environment and analysis of a variable conduc- 
tance heat pipe is presented. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 52452, 52453, 52985, 53068, 
53114, 53141, 53148, 53349, 54137, 54140, 54142, 54143, 54144, 
54145, 54146 


53260 (AD-A—049292) Point contact Josephson mixers at 130 
GHz. Technical report 1 Feb 77—31 Jan 78. Claassen, J.H.; Ric’ 

P.L. (California Univ., Berkeley (USA). Dept. of Physics). Oct 1977. 
Contract N00014-75-C-0496. 48p. NTIS PC A03/MF AOl1. 
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The properties of point contact Josephson junctions operated 
as mixers with an external local oscillator at 130 GHz have been 
studied, and the results compared with predictions of the resistively 
shunted junction model. It was found that the junctions output noise 
could be within a factor 1.5 of the model prediction based on 
thermal driving noise. When the coupling to the rf source was 
optimized, a factor two discrepancy was typical. The measured 
conversion efficiency agreed with the model, within the experimen- 
tal uncertainty in the equivalent microwave circuit. The best cou- 
pling was achieved in full-height waveguide. The best overall per- 
formance, measured using the hot/cold source technique, was a 
single side band conversion efficiency of 0.30 and mixer noise 
— of 180 K (both + or - 20%). The best junctions were 

e of Nb, with carefully oh em points. Nonideal behavior in 
other junctions is ascribed to heating effects. There is some evidence 
that junctions whose resistance exceeds a threshold value of approx. 
60 ohms are no longer well described by the RSJ model. A discus- 
sion is given of possible improvements in performance with better 
junctions or improved rf matching. 


53261 (BNL—50803) Cryocondensation pumping. Chou, T.S.; 
Halama, H.J. (Brookhaven National Lab., Upton, N.Y. (USA)). 1 
Mar 1978. Contract EY-76-C-02-0016. 9p. Dep. NTIS, PC A02/MF 
AOl. 

Work on cryocondensation of hydrogen and helium isotopes 
on smooth surfaces held at 4.2°K was previously completed and 
published, and the problems introduced by the presence of tritium in 
the pumping systems were identified. A summary is given of find- 
ings, and their implications on the design of large pumping systems 
are discussed. A similar study on cryosorption in the temperature 
range of 10 to 22°K in order to compare the two methods of 
pumping is planned. 


53262 (COO—2813-1) Superconducting coil energy loss measure- 
ment program. Final report, October 14, 1975—April 13, 1976. Lucas, 
E.J.; Punchard, W.F.B.; Margosian, P.M. Sor Corp. of Amer- 
ica, Waltham, Mass.). Jun 1978. Contract EY-76-C-02-3813. 128p. 
Dep. NTIS, PC A07/MF AOl1. 

A a. Is given of an apparatus that makes use of an 
electronic technique f measuring losses in rapidly pulsed supercon- 
ducting coils. Data t .en with this apparatus on a coil having an 
energy storage capzu.uity of approximately 7 kJ is presented. The 
apparatus described is essentially an electronic wattmeter. It makes 
use of magnetically coupled coil to cancel out as nearly as possible 
the inductive portion of the coil voltage during charge and dis- 
charge, thus leaving a voltage which is due almost entirely to the 
coil energy losses. This voltage is then integrated and displayed 
along the vertical axis of an X-Y oscilloscope, the horizontal axis 
being the coil current. The area of the figure so formed is propor- 
tional to the energy dissipated during the cycle. 


53263 (LA—7257-PR) Magnetic refrigerator dev it. Pro- 
gress report, December 1, 1977—February 28, 1978. Barclay, J.A.; 

Steyert, W.A. (comps.). (Los Alamos Scientific Lab., N. Mex. 
(USA)). Jun 1978. Contract W-7405-ENG-36. 14p. Dep. NTIS, PC 
A02/MF AOl. 

The objectives of this _- are to develop new, low-cost 
high-efficiency, magnetic refrigeration methods for cooling large 
superconducting devices of interest to the electric power industry. 
Tests of the magnetic material, gadolinium, and fluid flow through it 
are essentially complete. The parts for the superconducting magnet 
and Dewar are complete. Construction of the refrigerator wheel is 
expected to begin in April 1978. 


53264 (LBL—7635) Charlottesville revisited. Clarke, J. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 1978. 
Contract W-7405-ENG-48. 11p. (CONF-780339—4). Dep. NTIS, 
PC A02/MF AOl. 

From Conference on future trends in superconductive elec- 
tronics; Charlottesville, VA, USA (23 Mar 1978). 

A discussion is given of the main areas of research in super- 
conducting devices over the past eleven years. Topics discussed 
include SOUIDS, high frequency detectors, metrology, voltmeters, 


thermometers, J m junction switches, tunnel junctions, and 
refrigeration. (PMA) 


53265 Cryogenic current lead construction with self-contained 
automatic coolant vapor flow control. Gamble, B.B. (to General 
poy Co.). US Patent 4,091,298. 23 May 1978. Filed date 18 Dec 

Pp: 

An automatic arrangement is provided for control of the flow 
of vaporized coolant used for removing heat from each of the 
current leads carrying current to the rotor winding of a supercon- 
ducting rotor. That portion of each lead extending from a coolant 
vapor return duct (through which the leads enter the machine) into 
the rotor winding chamber is formed as a hollow insulated (electri- 
cally and thermally) structure. The terminal length thereof is turned 
radially outward and the open outer end thereof is disposed below 
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the surface of the pool of liquid coolant in the rotor winding 
chamber. A vapor trap is defined in the hollow lead, the vapor 
therein having a pressure greater than the pressure in the vapor core 
in the rotor winding chamber, this pressure differential being accom- 
modated by a difference between the liquid level of the pool and the 
level of the liquid entering into the outer end of the hollow lead. 


53266 Cryogenic expansion joint for large superconducting 
magnet structures. Brown, R.L. (to Energy Research and ng A 
ment Administration). US Patent 4,066, 496. 3 Jan 1978. Filed date 
Jun 1976. 6p. 

PAT-APPL-699,394. 

An expansion joint is provided that accommodates dimension- 
al changes occurring during the cooldown and warm-up of large 
cryogenic devices such as superconducting magnet coils. Flattened 
tubes containing a refrigerant such as gaseous nitrogen (Nz) are 
inserted into expansion spaces in the structure. The gaseous Nz is 
circulated under pressure and aids in the cooldown process while 
providing its primary function of accommodating differential ther- 
mal contraction and expansion in the structure. After lower tempera- 
tures are reached and the greater part of the contraction has oc- 
curred, the Ne liquefies then solidifies to provide a completely rigid 
structure at the cryogenic operating temperatures of the device. 


53267 Computer model for noise in the dc SQUID. Tesche, C.D.; 
Clarke, J. IEEE Trans. Magn.; MAG-13: No. 1, 859-861(Jan 1977). 

A computer model for the dc SQUID is described which 
predicts signal and noise as a function of various SQUID parameters. 
Differential equations for the voltage across the SQUID including 
the Johnson noise in the shunted junctions are intergrated stepwise 
in time. Noise-rounded I-V characteristics are computed as a func- 
tion of applied flux, PHI/sub a/, and ring inductance, L. A measure 
of the SQUID response, dV/d PHI/sub a/, is calculated as a 
function of bias current. Low frequency voltage power spectral 
densities S/sub v//sup 0/ computed for various PHI/sub a/ and L 
show considerable variation from the corresponding single junction 
values. The flux resolution (S/sub v//sup 0/)/sup 1/2// (dV/d PHI/ 
sub a/) as a function of bias current is computed for several values of 
L and PHI/sub a/. The results are in good agreement with experi- 
ment. 


53268 Maximum persistent current 0: at oapmeenipatens & 0 
sere. Kaiho, K. Electr. Eng. Jpn. (Engl. Transl.); 96: No. 6 43. 45- 
52(1 

Translated from Denki Gakkai Ronbunshi; 96A: No. 8, 357- 
364(Aug 1976). 

Research on magnetically stable superconductors is active. In 
practical applications of superconducting field windings for ac gen- 
erators, electromagnets for magnetic levitation trains, electromag- 
nets for MHD generation, etc., the ac field is generated in the 
superconductors due to electromagnetic reaction. Under the ac 
magnetic field, the persistent current flow is limited under the 
threshold value. As for the maximum allowable persistent current I/ 
sub pm/ (its normalized value to the critical current is i/sub pm/) 
under the ac field, the difference between measured and calculated 
values increases as the winding interval increases. This is because a 
solenoid around a superconductor has been considered as a cylindri- 
cal sample in the conventional analysis. An accurate calculation I/ 
sub pm/ is made by introducising a correction coefficient for a 
single-core superconductor. Further, I/sub pm/ for multicore super- 
conductors is calculated. It is made clear that I/sub pm/ can be 
reduced by twisting cores. Finally, a superconductor with the opti- 
mum cross section which maximizes i/sub pm/ value is proposed. 


53269 Josephson junction devices. Clarke, J. (Univ. of Califor- 
nia, Berkeley). Adv. Cryog. Eng.; 20: 34-46(1975). 

A brief review is given of superconductivity and the Joseph- 
son effects, and two applications of the Josephson effects are dis- 
cussed: (1) the measurement of voltages, magnetic fields, and mag- 
netic field gradients at or below audio frequencies; and (2) the 
detection of high-frequency (microwave and far-infrared) electro- 
magnetic radiation. The use of SQUIDs has given researchers un- 
precedented resolution in low-frequency measurements. Magnetic 
field sensitivities of better than 10~*T/(Hz)/super '/2/ = a flux 
transformer), magnetic field gradient sensitivities of better than 
10-'*T/m-(Hz)/sup '/2/, and voltage sensitivies as high as 10-'*V/ 
Hz)/sup '/2/ are now routinely obtainable. These devices are reli- 
able, relatively simple, and inexpensive to use, and have been operat- 
ed successfully in the field for both geophysical and medical mea- 
surements. The best Josephson broadband far-infrared detectors 
have NEP’s approaching 10- *W/(Hz)/sup 1/2/, and are not quite as 
sensitive as the best semiconductor bolometers. However, the Jo- 
sephson detector has a much faster response. The heterodyne detec- 
tor is the best mixer presently available with a 36-GHz pump 
frequency, and has great promise for use at higher pump frequencies. 
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53270 Superconducting magnet and cryostat for a space applica- 
tion. Pope, W.L. (Univ. of California, Berkeley); Smoot, G.F.; 
Smith, L.H.; Taylor, C.E. Adv. Cryog. Eng.; 20: 47-60(1975). 

A prototype superconducting coil, designed for an orbiting 
magnetic spectrometer with a one-year mission, was built and tested. 
This coil was integrated into an engineering model cryostat current- 
ly being fabricated. When the cryostat is completed, it will be 
transferred to the Johnson Space Center in Houston, Texas for the 
purpose of conducting operational tests on the entire system. Be- 
cause of the high reliability and long helium storage time require- 
ments of orbital missions, the performance characteristics of the 
magnet-cryostat system are of vital interest to everyone who may 
ultimately use a superconducting magnet or cryogenic system in a 
space application. The design and test history of the satellite coil are 
discussed, and the evolution of the coil from the first- and second- 
generation baloon-borne superconducting magnets is traced. These 
magnets are of icular interest because they have been successful- 
ly operated in field conditions. The cryostat-magnet currently being 
fabricated represents (except for shell weight) state-of-the-art aero- 
space engineering. 


Low-heat-leak current leads for intermittent use. Smoot, 
pe, W.L. (Univ. of California, Berkeley). Adv. Cryog. Eng.; 
20: 304-314(1975). 

The aig ad system described is an orbiting superconduct- 
ing magnetic spectrometer, intended to operate in space for one 
year. The satellite weight budget allowed only 430 kg of liquid 
helium, so the cryostat and leads must have a total heat leak of less 
than 0.25 W. Testing of various lead designs and materials showed 
that thermally efficient, insulated composite current leads can be 
designed for intermittent use. If the total system mass flow is used to 
cool the cold end of the leads and is subsequently used to reduce 
other parasitic heat into the system, the overall system thermal 
performance is only slightly affected by the presence of the leads. 
Operating the insulated leads at well above their optimum current 
for short periods at high mass flow presents no insurmountable 
difficulties, and instability behavior is predictable. 


HANDLING EQUIPMENT AND PROCEDURES 


53272 (DP-MS—77-125) Ensuring the validity of calculated sub- 
critical limits. Clark, H.K. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract EY-76-C- 
09-0001. 15p. (CONF-780622—56). Dep. NTIS, PC A02/MF AOI. 

) From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

The care taken at the Savannah River Laboratory and Plant 
to ensure the validity of calculated subcritical limits is described. 
Close attention is given to ANSI N16.1-1975, Validation of Calcu- 
lational Methods for Nuclear Criticality Safety.” The computer 
codes used for criticality safety computations, which are listed and 
are briefly described, have been placed in the SRL JOSHUA system 
to facilitate calculation and to reduce input errors. A driver module, 
KOKO, simplifies and standardizes input and links the codes togeth- 
er in various ways. For any criticality safety evaluation, correlations 
of the calculational methods are made with experiment to establish 
bias. Occasionally subcritical experiments are performed expressly to 
provide benchmarks. Calculated subcritical limits contain an ade- 
ow uate but not excessive margin to allow for uncertainty in the bias. 

¢ final step in any criticality safety evaluation is the writing of a 
report describing the calculations and justifying the margin. 


53273 (ORNL/CSD/TM-— 7) Reflectors, infinite cylinders, in- 
tersecting cylinders and criticality. Thomas, J.T. (Oak Ridge National 
Lab., Tenn. (USA)). Jul 1978. Contract W-7405-ENG-26. 47p. Dep. 
NTIS, PC A03/MF AOl1. 

Calculations of the effective neutron multiplication factor of 
critical and subcritical infinitely long cylinders of aqueous solutions 
of fissile materials for various configurations of water and concrete 
reflectors are presented. The results provide a basis for investigating 
the criticality of intersecting pipes with similar reflectors. An infi- 
nitely long central cylinder with up to four intersections within each 
0.46 m increment of length was examined. A method for evaluating 
the nuclear criticality safety of these configurations is given and a 
margin of subcriticality recommended. 


53274 (RHO-SA—30) Concrete and criticality. Carter, R.D. 
(Atomics International Div., Richland, Wash. (USA). Rockwell 
Hanford Operations). 1 Jun 1978. Contract EY-77-C-06-1030. 24p. 
(CONF-780622—54). Dep. NTIS, PC A02/MF AO1. 
1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 
Concrete is a widely used structural material which occurs 
frequently in systems requiring criticality analyses. Ordinarily, we 
give little thought to what its actual composition is (as compared to 
reference compositions), yet in criticality safety, differences in com- 
position can cause large changes in k-effective and it may not be easy 
to predict in which direction the change will occur. Concrete 
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composition is quite variable with differences in the aggregate used 
in the concrete in various of the country providing relative 
large differences in k-effective. The water content of concrete can 
also strongly affect the reactivity of a system in which it acts as a 
reflector or is interspersed between fissile units. Because concrete is 
sO common and is often (but not always) a better reflector than 
water, one must know the concrete compositions or be prepared to 
use a "worst case” composition. It may be a problem, however, to 
determine just what is the worst case. At the Hanford Plant, the 
aggregate normally used is basalt, which gives a composition very 
low in carbon as opposed to those areas (e.g., Oak Ridge) where the 
use of limestone aggregate will result in concrete with a high carbon 
content. The data presented show some of the effects found in 
situations using Hanford” concrete, but similar effects might be 
found with other compositions. In some cases, the use of concrete 
may be incidental to the effects shown. While the numbers shown 
are those for actual systems, the primary intent is to alert the reader 
that these effects can occur. In applying this information, the analyst 
should use material specific to the systems being analyzed. 


53275 (TID—28577) Design criteria for the 218-group criticality 
safety reference library. Westfall, R.M.; Ford, W.E. III; Webster, 
C.C. (Union Carbide Corp., Oak Ridge, Tenn. (USA). Computer 
Sciences Div.). 1976. Contract W-7405-ENG-26. 1lp. Dep. q 
MF AOl1. 

Portions of document are illegible. 

The generation of a 218-group cross-section library from 
ENDF/B-IV data is described. Experience in selecting broad-group 
subsets and applying them in the analysis of critical experiments 1s 
related. Recommendations on the use of the 218-group library are 
made. 


53276 (TREE—1116, pp 101-107) Shielded cell for **Cf. 
Anderl, R.A.; Reich, C.W.; Greenwood, R.C.; Cargo, C.H. Apr 
1977. 

In Nuclear Technology Division annual progress report for 
period ending September 30, 1976. 

Two systems for studying the decay properties of short-lived 
fission products are in various stages of development at the INEL. 
An Isotope Separator On-line’ System (ISOL) utilizes the jet 
technique to transport fission products from an “open” *?Cf Token 
source to the ion source of the isotope separator. A complementary 
system for these fission product studies utilizes the gas jet technique 
to transport fission products from an “open” *°?Cf panne sage a” 
fast radiochemistry apparatus which provides chemically 
sources for nuclear radiation measurements. Central to both of oe 
systems is the development of the capabilities and facilities for 
handling and storing sizable quantities of **Cf. The article presents 
a summary description of the design of a shielded cell facility for 
storing and handling, remotely, up to 2 mg of *°*Cf. Title II design 
for this facility is nearly completed and the shielded cell will be 
fabricated and installed, during the coming fiscal year, in room 124 
of Building MTR-661 at the Test Reactor Area of the INEL. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 52129, 52134 


53277 (AGNS—1040-12) Thermal testing of a dry spent fuel 
cask. Anderson, R.T. (Allied-General Nuclear Services, Barnwell, 
S.C. (USA)). 1978. Contract ET-78-C-09-1040. 17p. (CONF- 
780506—26). Dep. NTIS, PC A02/MF A0O1. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

A nuclear spent fuel cask that employs air or an inert gas such 
as helium as the cooling medium in the fuel cavity is commonly 
known as a “dry” cask. The thermal characteristics of a dry cask 
differ considerably from a wet cask. A gas is a poorer heat transfer 
medium than water. As a result, the fuel and cask basket tempera- 
tures will be higher for a given fuel heat level. The response 
characteristics during operating transients will also differ. Detailed 
thermal tests on a dry cask were performed to verify design param- 
eters and to obtain operational data for shipping and unloading. 
Results of a number of thermal tests performed on the NL1 1/2 legal 
weight truck cask are presented. The uniqueness of these tests are 
that they were performed using a full-scale geometric and thermal 
mockup of a nuclear fuel assembly. This results in more realistic fuel 
and basket temperatures being measured than those obtained using a 
simpler, single heater assembly. 


53278 (GAT—920) Evaluation of a redesigned 3/4-inch uranium 
hexafluoride cylinder valve stem. Zonner, L.A.; Wamsley, S.D. (Goo- 
dyear Atomic Corp., Piketon, Ohio (USA)). 7 Jul 1978. Contract 
EY-76-C-05-0001. 29p. Dep. NTIS, PC A03/MF A0O1. 

The performance of a redesigned 3/4-in. uranium hexafluor- 
ide cylinder valve stem has been evaluated at the Portsmouth 
Gaseous Diffusion Plant. Prototypes, machined from Monel bar 
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stock and having a 45° tip angle instead of the 15° tip angle of the 
standard valve stem, were fabricated. Tests included: cyclic leak 
evaluation; flow restriction determination; wear testing with uranyl 
fluoride deposits in the valve seat; stress corrosion testing; field 
testing (in previously rejected valve bodies); and production leak 
testing. Because their overall test performance was excellent, actual 
production usage of the redesigned stems was initiated. The in- 
service performance of valves fitted with redesigned stems has been 
significantly superior to that of valves having the standard stems: 
rejection rates have been 0.7 and 16.6 percent, respectively. Recom- 
mendations are made to replace all 15° angle tip stems presently in 
service with new stems having a 45° angle tip and to specify the new 
stem tip design for future 3/4-in. valve purchases. 


53279 (MLM—2522(OP)) Performance of smokeless gasoline 
fire test . Griffin, J.F.; Watkins, R.A. (Mound Facility, Mia- 
Po Ohio (USA)). 1978. Contract EY-76-C-04-0053. 8p. 
(CONF-780506—31). Dep. NTIS, PC A02/MF AOI. 

From 5. symposium CA Y and transportation of radio- 
active materials; Las Vegas, NV, USA fa May 1978). 

Portions of document are illegible. 

Packaging for radioactive materials must perform satisfactori- 
ly when subjected to temperatures simulating an accident involving 
a fire. The new thermal test facility has proved to be a reliable 
method for satisfactorily performing the required test. The flame 
provides sufficient heat to assure that the test is valid, and the 
temperature can be controlled satisfactorily. Also, the air and water 
mist — virtually eliminate any smoke and thereby exceed the 
local EPA requirements. The combination of the two systems pro- 
vides an inexpensive, low maintenance technique for elimination of 
the smoke plume. 


53280 (SAND—78-0570C) Nuclear criticality and radiation 
shielding calculations for damaged and undamaged arrays of Plutoni- 
um Air Transportable (PAT-1) packages. Schmidt, W.H. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04- 
0789. 9p. (CONF. 780506—16). Dep. NTIS, MF A0O1. 

rom 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

Portions of document are illegible. 

PAT-1 is a shock- and fire-resistant assembly for safe air 
transport of new (nonspent) powdered PuO: reactor fuel. This paper 
defines the radiation source terms and presents the methods and 
results of shielding calculations as well as the nuclear criticality 
calculations for stacked arrays of PAT-1 packages. Due to the 25-W 
radioactive decey power limitation, the maximum amount of new 
PuO, allowed in the package for a storage period of 13.5 years is 
1.84 kg, so that the criticality calculations based on 3.15 kg are 
extremely conservative; an infinite number of damaged or unda- 
maged packages immersed in and reflected by water are far from 
critical. Total radiation dose rate at surface of undamaged package is 
less than the maximum 200 mrem/h, and at 3 ft is less than 10 mrem/ 
h (undamaged) or 1 rem/h (damaged). (DLC) 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 51948 


53281 (LBL—7027) Invitational well-testing symposium proceed- 
ings. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Mar 1977. Contract W-7405-ENG-48. 205p. (CONF-7710143—). 
Dep. = . A10/MF AOl. 
rom Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). , — : 
Papers presented at the conference can be broadly classified 
into five categories: reviews, instrumentation, field applications, 
theory and techniques, and drilling and related activities. A separate 
ask)” was prepared for each of the fourteen papers compiled. 


53282 (LBL—7027, pp 3-4) Well testing, a recapitulation of its 
oe. Witherspoon, P.A. (Univ. of California, Berkeley). Mar 


From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 

In Invitational well-testing nye pe proceedings. 

The history of the science of well testing is traced. High 
points are the recognition of the importance of non-steady fluid flow 
in the early 1930's and the recent (early 1970's) breakthrough in the 
development of sensitive, automatic data gathering and recording 
devices. (JGB) 


53283 (LBL—7027, pp 44-45) Continuous bottom-hole pressures 
are measured by non-electric system. Ashby, T.J. (Sperry-Sun, 
—— Mar 1977. 
rom Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 
In Invitational well-testing symposium proceedings. 
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The design and performance of a pressure transmission system 
which continuously monitors bottom-hole pressure from any surface 
control point is described. The down-hole package uses no electron- 
ics or moving parts. No apparent depth or temperature limitations 
have been observed. (JSR) 


LASERS 


53284 (AD-A—048327) Parameter studies relative to an electric 
field-induced dipole moment laser. Final report, 1 April 1976—31 July 
1977. Claspy, P.C. (Case Western Reserve Univ., Cleveland, Ohio 
(USA). t. of Electrical Engineering and Applied Physics). 17 
Nov 1977. 35p. NTIS PC A03/MF AOl1. 

A high pressure optoacoustic cell has been calibrated over the 
pressure range from 5 to 35 atm using the pressure-induced abso: 
tion in N*. Attempts to measure electric field-induced absorption in 
N? near 4.4 using a carbon arc source have been unsuccessful 
because of insufficient spectral power density. 


53285 (AD-A—048386) Charge transfer pumping of the helium 
nitrogen laser at pressures in an electrical avalanche 
Technical report no. 1, 1 January—31 October 1977. Col- 
lins, C.B.; Carroll, J.M.; Taylor, K.N. (Texas Univ., Richardson 
(USA). Center for Quantum Electronics). 31 Oct 1977. Contract 
N00014-77-C-0168. 26p. (UTDP-ML—07). NTIS PC A03/MF AOl1. 
An atmospheric electrical avalanche (AEA) laser, stabilized 
by displacement current preionization, has been developed to sup- 
port the study of the collisional pumping of the N?(+), B yields X, 
electronic transition by the kinetic step He?(+) + N? + He yields 
N?+(B 2 Sigma sub u) + 3He. With proper preionization, the AEA 
laser has been operated at a PRF of 1 to 30 Hz in an avalanche mode 
at 100 to 200 A/cm? and E/p of 5 v/cm/torr. At pressures from 1 to 
8 atm an essentially uniform, 30 cm* volume containing a high 
concentration of He?(+) has been produced. Resulting laser output 
pumped by the charge transfer reaction has exceeded 1MW peak 
power at 427.8 nm. in a 4 nsec pulse. Efficiency with respect to the 
electrical power flowing through the laser tube has exceeded 2% 
and output pulse energies have exceeded 1% of the input pulse of 
energy dissipated in the laser tube. 


53286 (AD-A—048550) 4.3 micrometer laser demonistration ex- 
periment. Interim report, 29 June—30 ber 1977. Baily, P.K.; 
Finzi, J. (Hughes Aircraft Co., Culver City, CA (USA)). Oct 1977. 
Contract N00173-77-C-0174. 37p. (HAC-P—77490; HAC-REF— 
D9802). NTIS PC A03/MF AO1. 

The possibility of converting multiline CW DF chemical laser 
radiation to single line CW 4.3 micrometer radiation by means of an 
ag Resonance Pumped Transfer Laser (ORTL) is investigated. 

 ORTL medium consists of a DF and CO? mixture and a suitable 
diluent. The optically pum DF collisionally transfers its vibra- 
tional excitation to the CO* This program is concerned with a 
demonstration of 4.3 micrometers oscillation between the (00 deg 1) 
and ground state CO? levels. During this reporting period, a laser 
demonstration experiment has been designed and hardware is being 
assembled. DF and CO? fluorescence nape were performed 
as a guide to the experimental design. The experiments and results 
are discussed. The results indicate a strong probability of success for 
the demonstration experiment. 


53287 (N—78-12401) Advanced development of pb-salt semicon- 
ductor lasers for the 8.0 to 15.0 micrometer spectral region. Final 
report. Linden, K.J.; Butler, J.F.; Nill, K.W. (Laser Analytics, Inc., 
Lexington, Mass. (USA)). Oct 1977. Contract NAS1-14448. 103p. 
(NASA-CR—145259). NTIS PC A06/MF AO1. 

The technology was studied for producing Pb-salt diode 
lasers for the 8 to 15 edhe ase region suitable for use as local 
oscillators in a passive 1 Heterodyne Spectrometer (LHS). Con- 
sideration was given to long range NASA plans for the utilization of 
the passive LHS in a space shuttle environment. The general ap- 
proach was to further develop the method of compositional interdif- 
fusion (CID) recently reported, and used successfully at shorter 
wavelengths. This technology was shown to provide an effective 
and reproducible method of producing a hate keesioenions (SH) 
diode of either the heterojunction or single-sided configuration. 
Performance ees were exceeded in several devices, with 
single-ended CW power outputs as high as 0.88 milliwatts in a mode 
being achieved. The majority of the CID lasers fabricated had CW 
operating temperatures of over 60°K; 30% of them operated CW 
above the boiling temperature of liquid nitrogen. CW operation 
above liquid nitrogen temperature was possible for wavelengths as 
long as 10.3 ym. Operation at 77°K is significant with respect to 
space shuttle operations since it allows considerable simplification of 
cooling method. 


53288 (N—78-13421) Small-signal gain diagnostic measurements 
in a flowing CO, pin discharge laser. Blech, R.A.; Manista, E.J.; 
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Dunning, J.W. Jr. (National Aeronautics and Space Administration, 
Cleveland, Ohio (USA). Lewis Research Center). Nov 1977. 17p. 
(NASA-TM—73843; E—9430). NTIS PC A02/MF AOl1. 

Small-signal gain diagnostic measurements were conducted 
on closed loop, high power, carbon dioxide laser to assess the 
coupling between gas flow velocity and resonator saturation. Param- 
eters investigated included optical cavity and discharge power. 
Results of gain measurements within and downstream of the excita- 
tion volume are presented for a laser gas composition He:N2:CO: of 
10:7:1 at 90 torr. The gain at constant discharge power was observed 
to be ee upon discharge power level and time. An important 
result of this study is that the effects of gain swept downstream of 
the discharge region must be considered in the resonator design if 
efficient extraction of stored optical energy is desired. 


53289 (SAND—78-1071) Atomic iodine laser. Fisk, G.A.; Gu- 
sinow, M.A.; Hays, A.K.; Padrick, T.D.; Palmer, R.E.; Rice, J.K.; 
Truby, F.K.; Riley, M.E. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). May 1978. Contract EY-76-C-04-0789. 91p. Dep. NTIS, PC 
A0S/MF AOl1. 

The atomic iodine photodissociation laser has been under 
intensive study for a number of years. The physics associated with 
this system is now well understood and it is possible to produce a 0.1 
nsec (or lon —_ near-diffraction-limited laser pulse which can be 
amplified with negligible temporal distortion and little spatial defor- 
mation. The output of either a saturated or unsaturated amplifier 
consists of a high-fidelity near-diffraction-limited, energetic laser 
pulse. The report is divided into three chapters. Chapter | is a 
survey of the important areas affecting efficient laser operation and 
summarizes the findings of Chap. 2. Chapter 2 presents detailed 
discussions and evaluations pertinent to pumps, chemical regenera- 
tion, and other elements in the overall laser system. Chapter 3 briefly 
discusses those areas that require further work and the nature of the 
work required to complete the full-scale evaluation of the applicabil- 
ity of the iodine photodissociation laser to the inertial confinement 
program. 


53290 (UCID—17850) Gas laser cells: stress analysis of cylindri- 
cal cells with radial injection of electrons. Lai, W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jul 1978. Contract 
W-7405-ENG-48. 1lp. Dep. NTIS, PC A02/MF AO1. 

The problem is to develop a design procedure for pressurized 
cylindrical excimer laser cells. Excitation of the pressurized laser gas 
is by a short pulse of high energy electrons injected through the cell 
wall. In traversing the wall, the electrons lose energy and heat the 
wall. Because of rapid gas heating, a shock wave is generated which 
produces an additional load on the wall. Selected for analysis is a 
simple, conservative model of a cylindrical cell pressurized to double 
the shock pressure. The hoop stress is given by the product of a 
coefficient, which accounts for the shock over pressure, and the 
classical hoop stress relation. The shock over pressure coefficient is 
linearly related to the volumetric energy deposition with slo 
inversely proportional to the product of initial gas density, specific 
heat, and temperature. The derived equation is applied to a design 
study of a selected range of laser parameters. The applicability of 
this simple analysis is discussed. Electron energy absorption curves 
for several metals are also presented. 


53291 Unstable-resonator yag. Byer, R.L.; Herbst, R.L. Laser 
Focus; 14: No. 7, 48, 50, 52, 54-57(Jul 1978). 

The design criteria and performance of a Nd-YAG unstable 
resonator laser are described. The laser offers better performance 
and reliability at a lower cost than conventional stable-resonator Nd- 
YAG designs. (TFD) 


53292 Damage thresholds of CO. coatings. Newnam, B.E. (Los 
” Scientific Lab., NM). Laser Focus; 14: No. 7, 58, 60-65(Jul 
197 
The high efficiency of harmonic generation from its near- 
infrared fundamental frequency makes the neodymium-yag laser a 
valuable source of visible and ultraviolet radiation as well. Third- 
harmonic systems are less common than those for generating the 
second or fourth harmonic, largely because of their greater complex- 
~~ The 355-nanometer third harmonic is more valuable for some 
lications, however, including laser-Raman spectroscopy, photo- 
a try, atmospheric studies, highspeed near-ultraviolet photogra- 
phy and pumping short-wave-length dye lasers. The article describes 
ways to increase the efficiency of third-harmonic generation. 
53293 Tripling yag frequency. Pixton, R. Laser Focus; 14: No. 7, 
66-70(Jul 1978). 
Damage thresholds of coated optics often are the major 
= operating construints on — highpower carbon-diox- 
Coated components in CO, systems include reflectors, 
grating», windows, saturable absorbers, Faraday-isolator rods, modu- 
x and q-switch crystals, SS waveplates and lenses. Be- 
cause all components except the first two listed require antireflection 
coatings, aspects of laser damage which are important for antireflec- 
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tion coatings are emphasized. The discussion generally applies to 
coated optics for all wavelengths, but the data presented is for the 
10.6-micrometer CO2 wavelength. 


Mode selection in a spectrally homogeneously broadened 
CW laser due to spatially inhomogeneously saturable absorption. 
Kuehlke, D.; Dietel, W. (Univ. of Jena, Ger.). Opt. Quant. Electron.; 
10: No. 4, 283-291(Jul 1978). 

A novel method is propesed for selecting a single longitudinal 
mode in lasers with homogeneously broadened gain medium. Mode 
selection is achieved by the interaction of the standing cavity wave 
between the gain medium and a spatially saturated absorber. The 
theory is treated in detail for various geometric configurations 
including examples of important laser systems under continuous- 
wave operation, such as dye lasers. 


53295 Self-pulsing phenomena in (GaAl) As double-heterostruc- 
ture injection lasers. Arnold, G.; Petermann, K. (AEG-Telefunken 
Forschungsinstitut, Ulm, Ger.). Opt. Quant. Electron.; 10: No. 4, 311- 
322(Jul 1978). 

Repetitive self-pulsations under c-w operation in the frequen- 
cy range of 200MHz to 2 GHz are observed in many (GaAl)As 
double-heterostructure injection lasers. About 100 lasers of both 
low-mesa stripe geometry and with proton-implanted structures 
have been studied and about half of them exhibited more or less 
pronounced self-induced pulsations. The experimental results on 
three typical lasers are discussed more in detail on the basis of 
existing theories. Self-induced pulsations have often been observed in 
the non-linear region of the laser light output characteristice. The 
most probable reason for the instabilities appears to be a repetitive 
Q-switching process. 


53296 Effects of pulse modulation on multistep laser excitation. 
Goldberg, A.; Shore, B.W. (Univ. of California, Livermore). Opt. 
Quant. Electron.; 10: No. 4, 331-340(Jul 1978). 

A numerical solution of the Schrodinger equation is used to 
illustrate the influence of laser modulation upon the excitation of an 
N-level system irradiated by simulataneous laser pulses. Amplitude 
modulation, applied to a Gaussian statistical distribution of detun- 
ings, creates a sideband structure to the excitation-reaction profile 
which can enhance the excitation over that for monochromatic 
excitation. 


53297 Ultraviolet radiation induced laser. Gilson, 
V.A.; Schriever, R.L.; Shearer, J.W. (to Dept. of Energy). US 
Patent 4,077,017. 28 Feb 1978. Filed date 4 Apr 1977. 6p. 

PAT-APPL-784,404. 

A description is given of an ultraviolet radiation source 
associated with a suitable cathode-anode electrode structure, dis- 
posed in a gas-filled cavity of a high pressure pulsed laser, such as a 
transverse electric atmosphere (TEA) laser, to achieve free electron 
production in the gas by photoelectric interaction between ultravio- 
let radiation and the cathode prior to the gas-exciting cathode-to- 
anode electrical discharge, thereby providing volume ionization of 
the gas. The ultraviolet radiation is produced by a light source or by 
a spark discharge. 


53298 High efficiency laser amplifier. Stark, E.E. Jr.; —. 
J.F.; Leland, W.T.; Reichelt, W.H. (to Dept. of Energy). US 
Application 838, 011. 29 Sep 1977. 7p. 

A laser oscillator output pulse is separated into a plurality of 
separate beams which are temporally or spatially individually ampli- 
fied by a power amplifier. The beams may then be recombined to 
provide a more powerful output than conventional single beam 
amplification. 


53299 Combination free electron and gaseous laser. Brau, C.A.; 
Rockwood, S.D.; Stein, W.E. (to Dept. of Energy). US Patent 
Application 837,250. 27 Sep 1977. 9p. 

A multiple laser having one or more gaseous laser stages and 
one or more free electron stages is described. Each of the free 
electron laser stages is sequentially pumped by a microwave linear 
accelerator. Subsequently, the electron beam is directed through a 
gaseous laser, in the preferred embodiment, and in an alternative 
embodiment, through a microwave accelerator to lower the ener, y 
level of the electron beam to pump one or more —_— lasers. 
combination laser provides high pulse repetition encies, on the 
order of 1 kHz or greater, high power capability, high efficiency, 
and tunability in the synchronous production of es beams of 
coherent optical radiation. 


53300 Isotopic CF, laser. Jones, C.R.; Buchwald, M.1.; Telle, 
ioe (to weal of Energy). US Patent Application 833, 119. 14 Sep 


a isotopic optically pumped CF, laser capable of producing 
coherent radiation at approximately 628 cm™' is described. In one 
embodiment, an off-axis pumping signal is applied to an optical 
pumping cavity having an inner reflective surface for containing the 
pumping signal within the cavity. A partially reflective mirror and a 
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grating mounted in Littrow form the optical cavity for enhancing 
oscillations at approximately 628 cm™'. In another embodiment, a 
Brewster prism is utilized to ially te coherent radiation 
aS = See = a i the pumping signal to 
facilitate injection of the pumping signal into the optical cavity. A 
variation of this embodiment utilizes a grating mounted in Littrow 
for waveline tuning. 
53301 Microwave accelerator E-beam pumped laser. Brau, C.A.; 
Stein, W.E.; Rockwood, S.D. (to Dept. of Energy). US Patent 
Application 832,489. 12 Sep 1977. 11p. 
A device and method for ery pen lasers by means of 
a microwave accelerator are described. microwave accelerator 
roduces a relativistic electron beam which is applied along the 
gitudinal axis of the laser through an electron beam window. The 
incident points of the electron beam on the electron beam window 
are varied by deflection coils to enhance the cooling characteristics 
of the foil. A thyratron is used to reliably modulate the microwave 
accelerator tc produce electron beam pulses which excite the laser 
medium to produce laser repetition frequencies not previously ob- 
tainable. An aerodynamic window is also disclosed which eliminates 
foil heating problems, as well as a magnetic bottle for reducing laser 
cavity mg and pressures while maintaining efficient energy depo- 
sition. 


53302 Spatial filter system as an optical relay line. Hunt, J.T.; 
Renard, P.A. (to Dept. of Energy). US Patent Application 830 972. 6 
Sep 1977. 8p. 

A description is given of a set of spatial filters that are used to 
optically relay a laser beam from one position to a downstream 
position with minimal nonlinear phase distortion and beam intensity 
variation. The use of the device will result in a reduction of 
deleterious beam self-focusing and = a significant increase in 
neutron yield from the implosion of targets caused by their irradia- 
tion with multi-beam glass laser systems. 


53303 Gasdynamic laser with mixing in a supersonic stream. 
Kroshko, V.N.; Soloukhin, R.I.; Fomin, N.A. pp 59-82 of Precision 
= and mechanics. Novosibirsk, USSR; Nauka (1977). (In Rus- 
sian 
The results of experimental studies of the main characteristics 
of a gasdynamic laser in which population inversion is achieved by 
using fast turbulent mixing of streams of excited nitrogen nd cold 
a It is shown that a laser of this type is much more 
efficient the ordinary gasdynamic laser. Different mixing condi- 
tions are considered, flow diagrams and limiting energy characteris- 
tics are studied for systems with mixing. The dependence of the 
power and gain on the thermal and gasdynamic conditions of the 
working model is discussed. 
53304 Dye lasers. Schaefer, F.P. (ed.). New York; Springer- 
Verlag (1977). 310p. $19.80. 
abstracts have been prepared for the six chapters 
oumpaliete book. (TFD) — . 


53305 Principles of dye laser operation. Schaefer, F.P. pp 1-85 
asthe lasers. Schaefer, F.P. (ed.). New York; Springer-Verlag 

The chemical and spectroscopic properties of organic com- 
pounds are described. The general eel enn of dye-laser operation 
are given. Emphasis is on an easy understanding of the physical and 
chemical principles involved, rather than on completeness, or his- 
torical or systematic presentation. (TFD) 


53306 Continuous-wave dye lasers. Snavely, B.B. (Eastman 
Kodak Co., Rochester, NY). pp 86-120 of Dye lasers. Schaefer, F.P. 
(ed.). New York; Springer-Verlag (1977). 

A review of cw dye lasers is given with emphasis on the gain 
analysis. Special attention is given to the triplet problem. Tuning of 
the cw dye laser is discussed. (TFD) 

53307 Mode-locking of dye lasers. Shank, C.V.; Ippen, E.P. pp 
121-143 of Dye lasers. Schaefer, F.P. (ed.). New York; Springer- 
Verlag (1977). 

After an introduction covering methods of measuring ultra- 
short pulses, experimental methods applicable to cate indion 
pulsed and cw dye lasers are discussed. It is stated that the mecha- 
nism of mode-locking in dye lasers is still not understood. (TFD) 


53308 Structure and of laser dyes. Drexhage, K.H. pp 
144-193 of Dye lasers. Schaefer, F.P. (ed.). New York; Springer- 
Verlag (1977). 

The chemical and physical properties of dye lasers are dis- 
cussed. A —~ amount of data on dye lasers is presented in support 
of the rules found by the author for the selection or synthesis of 
useful laser dyes. A list of laser dyes is included. (TFD) 


of dye lasers. Haensch, T.W. pp 194-259 of 
ler, F.P. (ed.). New York; Springer-Verlag (1977). 


53309 
Dye lasers. Sc 
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The broad range of today’s applications is discussed and 
tives for future developments are given. Topics discussed 
include light absorption and scattering, selective excitations, spec- 
troscopy, generation of tunable ultraviolet and infrared rays by 
nonlinear frequency mixing, photochemistry and isotope separation, 
biology, medicine, holography, communications, and light amplifica- 


tion. ) 

53310 Progress in dye lasers: 1973 till March 1977. 
Schaefer, F.P. 260-268 of Dye lasers. Schaefer, F.P. (ed.). New 
York; Springer-Verlag (1977). 

A review of various aspects of dye lasers is presented. The 
topics reviewed include: (1) dyes; (2) spectral and time behavior; (3) 
general dye laser design; (4) pumping methods; (5) tuning methods; 
(6) cw-dye lasers; (7) high power dye lasers; (8) vapor phase dye 
lasers; (9) thin-film and waveguide dye lasers; (10) mode-locked dye 
lasers; and (11) frequency conversion of dye laser emission. Very 
little technical data are given. The reader is referred to numerous 
literature references for a more complete treatment of the subjects. 


(TFD) 





HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 52481, 52482, 52574, 52577, 
52584, 52603, 52613, 52641, 52681, 52723, 52738, 52739, 52787, 
52811, 52825, 53259 


53311 (CONF-780520—3) Buoyancy induced convective flow in 
porous media with heat source. Hwang, I.T. (Argonne National Lab., 
IL (USA)). 1978. Contract W-31-109-ENG-38. 13p. Dep. NTIS, PC 
A02/MF AOl1. 

From 2. thermophysics and heat transfer conference; Palo 
Alto, CA, USA (24 May 1978). 

An unbounded fluid layer in a pom medium with an 
internal heat source and uniformly heated from below is studied. The 
layer is in the gravitational field. Linear theory predicts that the 
disturbances of infinitesimal amplitude will start to grow when the 
Rayleigh number exceeds its critical value. These disturbances do 
not grow without limit; but by advecting heat and momentum, the 
disturbances alter their forms to achieve a finite amplitude. Just like 
infinitesimal amplitude disturbances the degeneracies of possible 
solutions persist for finite amplitude solutions. This study evaluates 
these various forms of solutions. The small eter method of 
Poincare is used to treat the problem in successive order. 


53312 Natural convection film boiling from spheres to saturated 
liquids, an integral approach. Farahat, M.M. (Argonne National Lab., 
Ill. (USA)). Int. J. Heat Mass Transfer; 21: No. 2, 256-258(Feb 1978). 

An integral method of boundary layer which combines the 
analytical approach with experimental judgement is used to examine 
the mechanism of natural convection film boiling from spheres to 
saturated liquids. It is concluded that slip occurs at the liquid-vapor 
interface and that heat is transferred across the vapor film by both 
conduction and convection. An equation is given to fit the available 
experimental data from several published works. 


53313 Investigation of stability of laminar flow of condensate in 
the presence of suction. Shemagin, I.A.; Shishalov, V.I. (Gor’kii 
Polytech Inst im. A.A. Zhdanov, USSR). Izv. Vyssh. Uchebn. Zaved., 
Energ.; No. 11, 143-145(Nov 1977). (In Russian). 

The effect of suction on stability of the laminar flow of steam 
condensate over a vertical surface is investigated in linear approxi- 
mation. The condition is obtained for the boundary oscillatory 
instability of the condensate flow. It is shown that suction shortens 
the length of the stabilized sector of the flow of condensate. 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 53387 


53314 Recent developments in nondestructive testing. Cam- 
bridge, England; Welding Institute (1978). 84p. 

A separate abstract was prepared for each of three chapters. 
ne — eight chapters are not in scope for the data base. 


53315 Fluorometallic radiographic intensifying screens, Halm- 
shaw, R. pp 2-4 of Recent developments in nondestructive testing. 
Cambridge, England; Welding Institute (1978). 

_ Six types of screens are described for both x-ray and gamma 
- By using these screens, the exposure times can be 
shorter are required with conventional lead intensifying screens 
with no loss of sensitivity. (TFD) 
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53316 Radiographic image processing. Pullen, D.A.W. pp 5-12 of 
Recent developments in nondestructive testing. Cambridge, Eng- 
land; Welding Institute (1978). 

Radiographic image processing is a term which covers a 
range of techniques currently available for improving data retrieval 
from the radiographic image. It does not relate to the development 
of the latent image into a visual image by the usual photographic 
processes but to the subsequent enhancement and/or analysis of the 
image. The various techniques of processing are discussed. (TFD) 


53317 Neutron y in industry. Hawkesworth, M.R. pp 
13-27 of Recent developments in nondestructive testing. Cambridge, 
England; Welding Institute (1978). 

A general review of neutron radiography is presented. Topics 
discussed include neutron beam production, reactor neutron sources, 
accelerator neutron sources, radioisotope neutron sources, light- 
emitting screen/film image recorders, and charged particle-emitting 
screen/film image recorders. (TFD) 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 52338 


53318 (AD-A—048357) Blast response of 35 ft fibreglass whip 
antenna - Event Dice Throw. Price, G.V.; Coffey, C.G. (Defence 
Research Establishment Suffield, Ralston, Alberta (Canada)). Nov 
1977. 48p. NTIS PC A03/MF AO1. 

The blast response of 35 ft fibreglass Whip Antennas was 
investigated in a free-field blast trial and in numerical simulation 
experiments. The antennas satisfactorily withstood the air blast load- 
ing at nominal 7.0, 10.0 and 12.2 psi peak overpressure locations in 
Event Dice Throw. The numerical model predictions for the natural 
frequencies are in excellent agreement with results obtained experi- 
mentally, however the corresponding predictions for the transient 
strain using drag coefficients based on previous trials were approxi- 
mately double the values obtained experimentally. Subsequent re- 
vised numerical predictions for the transient strains using experimen- 
tal drag coefficients obtained independently in the blast trial itself 
have produced results in more reasonable agreement with the experi- 
mental transient strains. 


53319 (AD-A—048803) An electrical surge arrestor (ESA) 
model for computer-aided design and evaluation. Kleiner, C.T. (Rock- 
well International Corp., Anaheim, CA (USA). Electronic Devices 
Div.). 2 Nov 1977. 8p. (X—77-1102/501). NTIS PC A02/MF AOI. 

Electrical Surge Arrestors (ESA's) are widely used to protect 
susceptible electrical and electronic components subsystems and 
systems from the potentially damaging effects of lightning, static 
discharge, electromagnetic interference, and the electromagnetic 
pulse arising from potential nuclear weapon detonations. ESA's are 
very nonlinear devices when operating near or above the dc break- 
down potential. The ESA model described accounts for a significant 
number of nonlinear effects including (1) streamer formation, (2) 
plasma conductivity, (3) glow region, (4) arc extinguishing, (5) high 
frequency oscillations, (6) thermionic effects, and (7) heating and 
heat dissipation to the surrounding medium. 


53320 Method for preparing a thick film conductor. Nagesh, 
V.K.; Fulrath, R.M. (to Dept. of Energy). US Patent Application 
838,273. 30 Sep 1977. 13p. 

A method for preparing a thick film conductor is described 
which comprises providing surface active glass particles, mixing the 
surface active glass particles with a thermally decomposable organo- 
metallic compound, for example, a silver resinate, and then decom- 
posing the organometallic compound by heating, thereby chemically 
depositing metal on the glass particles. The glass particle mixture is 
applied to a suitable substrate either before or after the organometal- 
lic compound is thermally decomposed. The resulting system is then 
fired in an oxidizing atmosphere, providing a microstructure of glass 
particles substantially uniformly coated with metal. 


53321 Up-and-down chopper circuit. Goffeau, J.R. (to Dept. of 
Energy). US Patent Application 831,302. 7 Sep 1977. 7p. 

An improved up-and-down chopper circuit is described 
which is useful for voltage regulation in a bi-directional dc power 
system. In the down mode, power is switched from a dc power 
source to a lower voltage energy storing load while in the up mode 
stored energy in the load is transferred to the higher voltage source. 
The system uses Darlington transistor switches in a conventional 
connection. The improvement relates to circuit additions to elimi- 
nate the effects of inter-electrode capacitance inherent with this 
Darlington transistor switching arrangement. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 51770, 51877, 51878, 51886, 
53240, 53242 


53322 (HCP/T1511—43/D) Pressurized fluidized bed combus- 
tion. Annual report, July 1976—June 1977. Draft. (National Research 
Development Corp., London (UK)). Sep 1977. Contract EX-76-C- 
01-1511. 149p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

The pressurised combustor at Leatherhead, England, has been 
modified to accommodate a deep bed (8 ft) and tube bank. Two of 
the three tests comprising the present pro; i have been com- 
pleted: Test 6: at a nominal fluidising velocity of 21/2 ft/s and excess 
air of 25% and 100%. Duration 150 hours. Test 7: at a nominal 
fluidising velocity of 7 ft/s and excess air of 90% and 60%. Duration 
100 hours. Main conclusions from the two tests are: (1) Operation 
with the deep bed and tube bank did not lead to any operational 
problems (such as bed sintering or poor temperature distributions) at 
either 21/2 ft/s or 7 ft/s. (2) Combustion efficiency was greater than 
99% at 21/2 ft/s and about 98% at 7 ft/s. (3) Sulphur retention at 2'/ 
2 ft/s was similar to that obtained in earlier tests with a 4 ft deep bed 
(i.e. increasing the bed depth did not improve retention). Retention 
at 7 ft/s was substantially lower, as expected, than at 21/2 ft/s. (4) 
There were indications that coal distribution was more critical at 7 
ft/s than at 27/2 ft/s. 


53323 (HCP/T2473—18) Industrial application of fluidized-bed 
combustion, superheated steam boiler. Quarterly report, October 1— 
December 31, 1977. (Combustion Engineering, Inc., Windsor, CT 
(USA)). Mar 1978. Contract EX-76-C-01-2473. 12p. Dep. NTIS, PC 
A02/MF AO1. 

This report period involved a continuation of efforts to com- 
plete the design and construction of the Sub-Scale Unit as well as 
identify the demonstration plant design. Work on the cold flow 
modeling final report and additional testing of the 2-D model was 
continued. Sub-Scale construction activities were under way. Plant 
piping and ductwork are complete. Wiring of motors, pumps and 
miscellaneous power equipment has been accomplished. All of the 
major instrumentation equipment has been i led in the control 
room and much of the connecting wiring is started. Construction of 
the SSU is 80 percent complete. Preliminary design work on the 
demonstration plant is described. Preliminary design is 80 percent 
complete and is scheduled for completion during the first quarter of 
1978. Final design of the demonstration plant included issuance of 
Bid Packages for the I.D. fan, baghouse, mechanical dust collector 
and boiler safety valves. Specifications have been released for the 
steam air heater, deaerator, F.D. fan, feedwater sampling coil, foun- 
dations and reinforcing steel, steam sampling condensor, boiler blow- 
down coil and boiler trim valves. Architectural Services required for 
the design and engineering of the underground piping systems have 
been identified. Final design of the demonstration plant is 14 percent 
complete. 


53324 Method of removing sulfur emissions from a fluidized-bed 
combustion process. Vogel, G.J.; Jonke, A.A.; Snyder, R.B. (to Dept. 
of Energy). US Patent 4,091,076. 23 May 1978. Filed date 7 May 
1976. 6p. 


PAT-APPL-684,419. 

Alkali metal or alkaline earth metal oxides are impregnated 
within refractory support material such as alumina and introduced 
into a fluidized-bed process for the combustion of coal. Sulfur 
dioxide produced during combustion reacts with the metal oxide to 
form metal sulfates within the porous support material. The support 
material is removed from the process and the metal sulfate regenerat- 
ed to metal oxide by chemical reduction. Suitable pore sizes are 
originally developed within the support material by heat-treating to 
accommodate both the sulfation and regeneration while still main- 
taining good particle strength. 


25 Predict fouling by nomograph. Zanker, A. (Oil Refin Ltd, 
Haifa, Isr). Hydrocarbon Process.; 57: No. 3, 145-148(Mar 1978). 
Liquid entering the shell or tube side of heat exchangers, 
furnaces, etc., may have a concentration of material which tends to 
deposit on the heat transfer surface; or deposit-forming material may 
be created in tubing due to process conditions. The surface is said to 
be fouling when deposited material resists the transmittal of heat, 
thereby lessening efficiency. An exchanger is fouled when it can no 
longer fulfill the duty for which it was designed. The deposit 
accumulates with time, although the relationship is not generally 
expressed by a simple proportionality. This paper describes a nomo- 
graph which has been developed for fast calculation of the constant 
B, describing the rate of fouling in tubes of heat exc and 
similar equipment, as well as for final and practical calculation of 
fouling. 5 refs. 
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53326 Bubble wake solids content in three-phase fluidized beds. 
El-Temtamy, S.A.; Epstein, N. (Univ of BC, Vancouver). Int. J. 
Multiphase Flow; 4: No. 1, 19-31(Mar 1978). 
The effects of wakes on fluidized beds are investigated. The 
describes the methods which have been used to calculate wake 
dups from experimental data, compares and assesses the available 
— correlations, and presents a new method based on the 
a that the wakes occupy the a volumes 
spherical cap bubbles. The generalized uations of 
Bhatia and Epstein are applied to compute the ratio of solids holdup 
in the wakes to that in the remaining liquid of the bed. Using 
experimental data from the literature, a rational equation is then 
generated for predicting this ratio from measured variables. A mech- 
anism for wake solids entrainment is proposed. 38 refs. 


53327 Heat transfer in a fluidized bed furnace to the horizontal 
staggered tube bundle. Tamarin, A.I.; Enapnov, Yu.G.; Rassudov, 
N.S.; Shemyakin, V. N. (Cent Boiler and Turbine Res and Des Inst, 
USSR). Energ troenie; No. 12, 7-8(1977). (In Russian). 

A mathematical correlation is roposed for staggered tube 
bundles. It is based on investigations of heat transfer in fluidized beds 
on cold and hot setups. It is found that the heat transfer coefficient in 
the fluidized bed of a coarsely dispersed material with a horizontal 
tube bundle [Ar= (3*10°)/(3#10°)] at velocities of fluidization expe- 
dient for utilization in operating conditions and temperature of the 
bed of up to 800°C depends hardly at all on the velocity of the 
fluidizing agent. Neither does it depend on particle diameter in the 
investigated range of Archimedes numbers. The mean values be- 
tween the fluidized bed — and surface temperature should 
be taken as the determining temperature for the calculation of the 
thermophysical properties of the fluidizing medium. 


53328 Problem of fluidized bed hydrodynamics. Pet’ Load V.M.; 
Bespalov, A. B. (Khar’ kov Polytech Inst im. V.I. Lenin, Ukr SSR). 
Energ troenie; No. 11, 39-41(1977). (In Russian). 

Results of experimental investigations of hydrodynamics of a 
polydispersed fluidized bed consisting of coal and corundum are 
wep ewe A method of calculation of hydrodynamics of fluidized 

furnaces is presented. 








UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 51811, 52348, 53281 


53329 Redistribution of air by ventilator operating without a 
crossbar. Kosmin, E.D.; Shelyakov, A.P. Izv. Vyssh. Uchebn. Zaved., 
Gorn. Zh.; No. 2, 67-69(1977). (In Russian). 

A method is proposed for theoretically determining the mag- 
nitude of a depressior: created by a ventilator without a crossbar. On 
the basis of experimental and full-scale studies, the aerodynamic 
characteristics were designed for a ventilator without a crosspiece. 
This made it possible to resolve graphically problems on the interac- 
tion between ventilators and the ventilation circuit. 


MARINE ENGINEERING 


bn Modern monsters help in the search for additional gas and 
oil supplies. Am. Gas Assoc. Mon.; 60: No. 4, 16-18(Apr 978). 
Offshore drilling platform construction is briefly described. 
Today's huge production and drilling platforms weighing from 900 
to 1,200 tons will play a vital role in the search for additional 
supplies of oil and gas beneath the ocean floor in the Gulf of Mexico. 
It is shown how oil and gas companies band together to share the 
construction costs of these combined platforms and how the decision 
is reached on the type of platforms to be used. Transportation of the 
platform deck to the tract is also briefly discussed. 


POLLUTION CONTROL EQUIPMENT 


53331 (PB—276435) Energy utilization by wet scrubbers. Final 
report Jun 75—Aug 77. Semrau, K.T.; Witham, C.L.; Kerlin, W.W. 
(SRI International, Menlo Park, CA (USA)). Nov 1977. Contract 
EPA-68-02-2103. 126p. NTIS PC A07/MF AOI. 

Results are given of an experimental bench-scale investigation 
of the comparative performance of particulate scrubbers that draw 
contacting power for gas/liquid contacting from the gas stream and 
from the liquid stream. The three synthetic polydisperse test aerosols 
used had similar particle-size distributions, but mass-median particle 
diameters of 1.05, 0.68, and 0.42 micrometers. The different contac- 
tors were compared on the basis of collection efficiencies at given 
contacting power levels, using the performance of an orifice contac- 
tor as a reference level. A. series contactor, consisting of staggered 
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multiple orifices in series, gave essentially the same performance as 
the single-orifice contactor at the higher nang rane | power levels, 
but poorer performance at the lower power levels. Six different 
pressure spray nozzles were tested, one in combination with a single 
orifice. All configurations gave poorer performance than did the 
reference orifice scrubber at the same total contacting power. All 
but one of the spray contactors gave very similar formances at 
comparable conditions, despite radical differences in spray nozzle 
designs and spray configurations. 


53332 Method for removing sulfur dioxide from flue 
Pessel, L. (to American Electronic Labs., Inc.). US Patent 4,091,075. 
23 May 1978. Filed date 19 Apr 1976. 12p. 

In a “first” scrubbing operation, the sulfur dioxide containing 
flue gas is scrubbed with an aqueous solution containing ferric 
sulfate and aluminum sulfate. The ferric sulfate oxidizes the sulfur 
dioxide to sulfuric acid, which dissolves in the solution, and is 
reduced to ferrous sulfate. In a subsequent “second” scrubbing 
operation, the solution, now containing ferrous sulfate, alumimum 
sulfate, and sulfuric acid, is scrubbed with air. This regenerates, or 
re-oxidizes the ferrous sulfate to ferric sulfate. The presence of 
aluminum sulfate accelerates the rate of regeneration. The regenerat- 
ed solution is then returned to its function in a “first” scrubbing 
operation, and the indicated cycle of “first” and “second” scrubbing 
operations is repeated 


53333 Process for the removal of H2S and CO, from gaseous 
streams. Winkler, H.J.S. (to Shell Oil Co.). US Patent 4,091,073. 23 
May 1978. Filed date 29 Aug 1975. 6p. 

A cyclic process for the simultaneous removal of hydrogen 
sulfide and carbon dioxide from a variety of gas streams is disclosed. 
The gas stream containing the sour gases is contacted with a solution 
of the Fe(III) chelate of N-(2-hydroxyethyl) ethylene diamine triace- 
tic acid in a CO: selective solvent. The hydrogen sulfide is convert- 
ed to sulfur, the CO: is absorbed to produce a pa 2 gas stream, 
and the Fe(IIY) chelate is converted to the Fe(II) chelate. The 
process includes sulfur removal and simultaneous regeneration of the 
solvent and the Fe(III) chelate. 


53334 Method for regenerating iron-EDTA solutions used for 
scrubbing plug gases. Gorai, T.; Akiba, K. (to Chisso Engineering 
Co. Ltd.). US Patent 4,091,074. 23 May 1978. Priority date 27 Jan 
1976, Japan. 10p. 

A method for purifying industrial exhaust gases containing 


nitrogen oxides and sulfur oxides, by treating the with a 
circulating absorbing solution containing Fe-EDTA complex salt 
and ammonium sulfite is provided. The treatment comprises a com- 
bination of the main absorbing step with the following ~: .»s: (a) a 
circulation step of the absorbing solution in part or total, (b) an 
oxidation step of sulfite, (c) a separation step of EDTA, (d) a 
decomposition step of dithionate, etc., (e) a tion step of iron 
compound, and (f) a separation step of ammonium sulfate. Accord- 
ing to this invention, a long time continuous operation for the 
purification is possible. 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 53299, 53301 


53335 (BNL—24356) Electronuclear fissile fuel production. 
Linear accelerator fuel regenerator and LAFR and LAFP. 
Steinberg, M.; Powell, J.R.; —— H.; Grand, P.; Kouts, H.J.C. 
(Brookhaven National Lab., ton, N.Y. (USA)). Apr 1978. Con- 
tract EY-76-C-02-0016. 62p. (CONF. 1803542) Dep. NTIS, PC 
A04/MF AOl1. 

From Conference on yoy re concepts in advanced nuclear 
energy systems; Graz, Austria (29 Mar 1978). 

A linear accelerator fuel generator is proposed to enrich 
naturally occurring fertile U-238 or thorium 232 with fissile Pu-239 
or U-233 for use in LWR power reactors. High energy proton beams 
in the range of 1 to 3 GeV energy are made to impinge on a 
centrally located dispersed liquid lead target producing spallation 
neutrons which are then absorbed by a surrounding assembly of 
fabricated LWR fuel elements. The accelerator-target design is 
reviewed and a typical fuel cycle system and economic analysis is 

resented. One 300 MW 300 ma-1 GeV) linear accelerator 
uel regenerator can provide fuel for 3 to 1000 MW(e) LWR power 
maaan over its 30-year lifetime. There is a significant saving in 
natural uranium requirement which is a factor of 4.5 over the present 
LWR fuel requirement assuming the restraint of no ile fuel 
recovery by reprocessing. A modest increase (approximately 10%) 
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in fuel cycle and power production cost is incurred over the present 
LWR fuel cycle cost. The linear accelerator fuel regenerator and 
producer assures a long-term supply of fuel for the LWR power 
economy even with the restraint of the non-proliferation policy of 
no reprocessing. It can also supply hot-denatured thorium U-233 fuel 
operating in a secured reprocessing fuel center. 


53336 (FERMILAB—78/6) Fermi National Accelerator Labo- 
ratory monthly report, June 1978. Cole, F.T.; Donaldson, R. (eds.). 
(Fermi National Accelerator Lab., Batavia, IL (USA)). 1978. Con- 
tract EY-76-C-02-3000. 30p. Dep. NTIS, PC A03/MF AOI1. 

A report is given of activities and operations at the Fermilab 
Accelerator during the month of May, 1978. Topics discussed in- 
clude: a workshop on particle channeling at high energy; summary 
of operations; monthly operations history; beam utilization by experi- 
mental activity; and facility utilization summary. (PMA) 


53337 (LBL—7585) Papers presented at the conference on radio- 
carbon dating with accelerators. Muller, R.A.; Stephenson, E.J.; 
Mast, T.S. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Apr 1978. Contract W-7405-ENG-48. 22p. (CONF-780478—). 
Dep. NTIS, PC A02/MF AOl1. 

From Conference on radiocarbon dating with accelerators; 
Rochester, NY, USA (20 Apr 1978). 

Three papers that were presented at the Conference on Ra- 
diocarbon Dating with Accelerators, Rochester, N.Y., April 21 to 
21, 1978 are included. A separate abstract was prepared for each 
paper. (RCK) 


53338 (LBL—7585, pp 1-5) Radioisotope dating with the LBL 
88” cyclotron. Muller, R.A. (Lawrence Berkeley Lab., CA). Apr 
1978. 

From Conference on radiocarbon dating with accelerators; 
Rochester, NY, USA (20 Apr 1978). 

In Papers presented at the conference on radiocarbon dating 
with accelerators. 

Since July 1976, a group at the Lawrence Berkeley Labora- 
tory has been studying and developing the potential of the 88” 
cyclotron for radioisotope detection and dating. This cyclotron is 
much larger and more powerful than required for dating, but its 
flexibility and ability to tune rapidly to accelerate almost any isotope 
has enabled the study of several different applications. The sensitiv- 
ity of using the cyclotron for the detection at natural concentrations 
of tritium, beryllium-10, carbon-14, and chlorine-36, was demonstrat- 
ed. The key feature that allows direct detection of low-level radionu- 
clides is the high energy of the emerging beam, which allows 
particle-identification techniques to be used on an atom-by-atom 
basis. Without such particle identification, direct counting is impossi- 
ble since unstripped background ions with the same charge-to-mass 
ratio always appear in the beam. A simple gas cell which completely 
stops the nitrogen beam while allowing the carbon-14 atoms to pass 
was built and used. 


53339 (LBL—7585, pp 6-14) Technical considerations for dedi- 
cated systems: the cyclotron. Stephenson, E.J. (Argonne National 
Lab., IL). Apr 1978. 

From Conference on radiocarbon dating with accelerators; 
Rochester, NY, USA (20 Apr 1978). 

In Papers presented at the conference on radiocarbon dating 
with accelerators. 

With the recent detection of low-level *H, '°Be, and '*C 
beams from cyclotrons, it became clear that the cyclotron is capable 
of measuring the radioisotope concentration in a naturally occurring 
sample. Radioisotopes were extracted from an ion source discharge 
containing material from the sample and accelerated as positively 
charged ions. The principal background was the simultaneous accel- 
eration of ions with the same mass value, e.g., *He, '°B, and **N. In 
each case, the beam was sent through and absorber that removed the 
background ions and allowed the radioisotope ions to pass through 
and be detected. By placing charged particle counters directly in the 
beam line behind the absorber, beams of radioisotopes were detected 
at levels as low as | part in 10** of the primary cyclotron beam. The 
discussion given is concerned primarily with the extension of previ- 
ous results for '*C-dating on the Berkeley 88-inch cyclotron to the 
dating of other radioisotopes. Design features for a cyclotron dedi- 
cated to radioisotope dating are presented. The discussion is orga- 
nized around two important problems: elimination of the stable 
isotope background and the calibration of the radioisotope beam 
current. 


53340 (LBL—7585, pp 15-20) Plans for radioisotope dating with 
the Lawrence Berkeley Laboratory 88-inch cyclotron. Mast, T.S. 
(Lawrence Berkeley Lab., CA). Apr 1978. 

From Conference on radiocarbon dating with accelerators; 
Rochester, NY, USA (20 Apr 1978). 

In Papers presented at the conference on radiocarbon dating 
with accelerators. 
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The construction of an external ion source to continue with 
radiocarbon dating is planned. It is expected the source will be 
finished this year. In addition to the elimination of the background 
4C, there are a number of other benefits the source can provide. It 
will allow an independent monitor of the source output and perhaps 
a monitoring of the **C and '°C currents. An improved vacuum in 
the ionization region will reduce the “N current and thus remove 
the possibility of '*N interactions in gas cell impurities giving rise to 
a very low level ‘*C signal. The external ion source may also allow 
recycling of un-ionized CO2. Improvements will be made in the gas 
handling system which will allow measurements to be made with 10 
mg samples. Finally a continuous monitor of the '*N current meas- 
ured at the gas cell along with the monitor of the source output will 
provide means for removing the systematic effects of variations in 
source output and acceleration efficiency. 


53341 High-energy accelerator for beams of heavy ions. Martin, 
R.L.; Arnold, R.C. (to Dept. of Energy). US Patent 4,069,457. 17 
Jan 1978. Filed date 17 Feb 1977. 10p. 

PAT-APPL-769,822. 

A description is given of an apparatus for accelerating heavy 
ions to high energies and directing the accelerated ions at a target. 
The accelerator consists of a source of singly ionized heavy ions of 
an element or compound of greater than 100 atomic mass units, 
means for accelerating the heavy ions, a storage ring for accumulat- 
ing the accelerated heavy ions and switching means for switching 
the heavy ions from the storage ring to strike a target substantially 
simultaneously from a plurality of directions. In a particular embodi- 
ment the heavy ion that is accelerated is singly ionized hydrogen 
iodide. After acceleration, if the beam is of molecular ions, the ions 
are dissociated to leave an accelerated singly ionized atomic ion in a 
beam. Extraction of the beam may be accomplished by stripping all 
the electrons from the atomic ion to switch the beam from the 
storage ring by bending it in magnetic field of the storage ring. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 53346 


53342 (BNL—50829) Longitudinal coupling impedance of a 
double-step cross section change in the vacuum chamber. Guidee, P.; 
Hahn, H.; Mizumachi, Y. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Mar 1978. Contract EY-76-C-02-0016. 29p. Dep. NTIS, PC 
A03/MF AOl1. 

The coupling impedance of a double-step cross section 
change in the vacuum chamber of an accelerator or storage ring is 
computed in first approximation. The character of the coupling 
impedance in the various frequency domains, that is low-frequency, 
above cut-off frequency of the vacuum chamber, and at resonances is 
discussed. 


53343 (SAND—78-0584C) Collective-effect electron accelera- 
tion. Miller, R.B. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. 
Contract EY-76-C-04-0789. 12p. (CONF-780575—1). Dep. NTIS, 
PC A02/MF AO. 

From 3. conference on collective methods of acceleration; 
Laguna Beach, CA, USA (22 May 1978). 

Recent progress in the understanding of virtual cathode for- 
mation and control has led to the development of a new collective- 
effect electron acceleration concept. Briefly, virtual cathode forma- 
tion in an intense electron beam is triggered by the space charge of a 
second beam. Under appropriate conditions it appears that the large 
electric fields associated with virtual cathode formation in the first 
beam are automatically synchronized with, and are in a direction to 
further accelerate, electrons of the second beam. The proposed 
acceleration mechanism is described, and the beam eter re- 
quirements, expected output pulse characteristics, and process effi- 
ciency are briefly discussed. 


53344 Effects of a long entrance aperture upon the azimuthal 
response of spherical section electrostatic analyzers. Gosling, J.T.; 
Asbridge, J.R.; Bame, S.J.; Feldman, W.C. (University of i 
Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). Rev. Sci. Instrum.; 49: No. 9, 1260-1268(Sep 1978). 

The transmission characteristics of spherical section electro- 
static analyzers with long entrance apertures have been studied. The 
presence of a long entrance aperture appreciably broadens the 
normally narrow azimuthal response of such analyzers at large 
incident polar angles. A technique for calculating the transmission at 
any polar angle is presented. Calculated azimuthal response curves at 
polar angles of 0°, 25°, and 50° agree well with laboratory measure- 
ments for a 90° section analyzer. In the limit of zero polar angle, our 
calculations reveal that a previously derived and widely used analyt- 
ical expression for the integrated energy-angle response underesti- 
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mates that response by 12%—25% depending upon the analyzer 
bending angle. An analytical expression that better approximates the 
true response is presented. 


53345 Secondary electron amplification in high energy proton 
accelerators. Edwards, D. Jr. (Brookhaven National Lab., Upton, 
1378) (USA)). Nucl. Instrum. Methods; 150: No. 2, 339-340(1 Apr 

A model is presented which may result in secondary electron 
growth during multiampere, bunched beam operation of proton 
accelerators or storage rings. 


AUXILIARIES AND COMPONENTS 


53346 (LA—7232-MS) Development of samarium—cobalt qua- 
drupole lenses for particle accelerator applications. Saito, N.; Bush, 
E.D.; Swenson, D.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 
4 1978. Contract W-7405-ENG-36. 16p. Dep. NTIS, PC A02/MF 
A family of samarium-cobalt permanent magnet quadrupole 
lenses were designed and fabricated for a new breed of proton linear 
accelerator under development at the Los Alamos Scientific Labora- 
tory. Four kinds of geometrical cross sections were investigated. 
The magnetic field gradients and multipole field harmonics up to n 
= 14 were measured with some compensated measuring coils for all 
the above models. A Hewlett-Packard Spectrum Analyzer 3580-A 
was used. Axial and transverse magnetic field surveys were per- 
formed with a Hall probe gaussmeter to determine the field gradients 
and the fringe field distribution. Quadrpole gradients in excess of 10 
kG/cm were achieved using samariuin-cobalt and certain geome- 
tries. These same quantities were calculated by a new computer code 
PAN-DIRA. The comparison between the calculations and the 
measurements showed excellent agrecments on gradients and har- 
monic components. The field patterns were produced by PAN- 
DIRA. Among the above geometries, it turned out that the flat tip 
le geometry is most ——s Grinding the tip decreases the 
nic contents rapidly compared with the slow decrease in the 
——- field phe me This is because the effective shape and 
magnetization distribution approach to those of a hyperbolic 
quadrupole magnet. The hyperharmonic components of this geome- 
try is less than 0.5% at r = 6 mm. The geometry offers an 
inexpensive and easy way of the fabrication and the ient tuning. 
It satisfies the focal requirements and fits within the limited space of 
the structure. 


53347 Use of magnetic suppression on inclined field acceleration 
tubes. Thieberger, P. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Nucl. » Rae Methods; 150: No. 2, 327- -328(1 i 1978). 

Magnetic suppression on inclined field acceleration tubes of 
an MP tandem accelerator leads to improved operation and unprec- 
edented terminal voltages with total absence of tube sparks under 
normal vacuum conditions. 


53348 Beam quality restoration through gas prestripping of mo- 
lecular icons in tandem accelerators. Thieberger, P. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Nucl. Instrum. Methods; 150: 
No. 2, 329-330(1 Apr 1978). 

Beam quality degradation due to Coulomb explosion is effec- 
tively eliminated by dissociating molecular negative ions in a low 
pressure gas cell before they reach the foil stripper. 


53349 Care coil assembly for use in superconducting magnets and 
method for assembling the same. Kassner, D.A. US Patent Applica- 
tion 824,192. 12 Aug 1977. 14p. 

A core/coil assembly for use in a superconducting magnet of 
the focusing or bending type used in syncronous particle accelera- 
tors is described. A coil assembly is contained within an axial bore of 
the stacked, washer type, carbon steel laminations which comprise 
the magnet core assembly, and form an interference fit with the 
laminations at the operating temperature of the magnet. Also de- 
scribed is a method for making such core/coil assemblies comprising 
the steps of cooling the coil assembly to cryogenic temperatures and 
drawing it rapidly upwards into the bore of the stacked laminations. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 


53350 (SAND—78-0513) System for detecting neutrons in the 
harsh radiation environment of a relativistic electron beam. Kruse, 
L.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1978. Con- 
tract EY-76-C-04-0789. 44p. Dep. NTIS, PC A03/MF AO1. 

Newly developed detectors and procedures allow measure- 
ment of neutron yield and energy in the harsh radiation environment 
of a relativistic electron beam source. A new photomultiplier tube 
design and special gating methods provide the basis for novel time- 
of-flight and total-yield detectors. The technique of activation analy- 
sis is expanded to provide a neutron energy spectrometer. There is a 
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demonstrated potential in the use of the integrated system as a 
valuable diagnostic tool to study particle-beam fusion, intense ion- 
beam interactions, and pulsed neutron sources for simulating weap- 
ons effects. A physical lower limit of 10* neutrons into 47 is 
established for accurate and meaningful measurements in the REB 
environment. 


53351 New Cr/sup v/ doping agent for polarized targets. .r 
D.; Miller, R.C. (Argonne National Lab., Ill. (USA)); Krumpolc, M.; 
Rocek, J. (Illinois Univ., Chicago 0 (USA). t. of Chemistry). Nucl. 
Instrum. Methods; 150: No. 2, 331-332(1 Apr 1978). 
Proton dynamic polarization in excess of 70% has been ob- 
tained in a first test of a new Cr/sup v) complex which can be 
isolated in a pure, stable form. 


STORAGE RINGS 


REFER ALSO TO CITATION(S) 53341, 53342, 53345 


INSTRUMENTATION 


53352 Pulsed acousto-optical modulator driver. Jones, E.D.; 
Franklin, F.R.; Palmer, R. E Padrick, T.D. (Sandia Laboratories, 
Albuquerque, New Mexico 87185). Rev. Sci. Instrum.; 49: No. 9, 
1355-135 Sep 1978). 

A gated rf driver for an acousto-optic modulator used to 
actively mode-lock a laser is described. The modulator is driven in a 
pe ulsed mode, so that much higher rf power can be applied to obtain 
igh modulation indices. 


RADIATION INSTRUMENTATION 


53353 Improved high-intensity microwave discharge lamp for 
atomic resonance absorption and fluorescence spectrometry. Lifshitz, 
A.; Skinner, G.B.; Wood, D.R. (Departments of Chemistry and 
Physics, Wright State University, Dayton, Ohio 45435). Rev. Sci. 
Instrum.; 49: No. 9, 1322-1323(Sep 1978). 

An unusually good combination of high intensity and narrow 
line has been achieved in a microwave discharge lamp by placing the 
optical window in the center of the microwave cavity. Construction 
details and performance characteristics are described. 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 54022 


53354 ee 
Quality control and calibration of miniature 
exposure to standard neutron fields. Application to 


pp MOL.33-MOL.50) 
— chambers by 


the measurement of 
fundamental integral cross section ratios. Fabry, A. (CEN-SCK, Mol, 
Belgium); Girlea, I. May 1978. 

In Interlaboratory Reaction Rate program. 11th Progress 
report, November 1975—October 1976. 

The intermediate-energy standard neutron field at the MOL- 
= facility and an associated reference Maxwellian thermal neutron 
field were used for quality control and calibration of ten miniature 
commercial absolute ionization fission chambers containing the fis- 
sionable isotopes *°U, *°Pu, *°U, **Pu, %®U, **7Np, and ?°?Th. 
The performance of the chambers was very good, but the fission foil 
mass assay data as provided by the supplier were generally inaccu- 
rate and sometimes grossly in error. Through the use of these 
chambers and on the basis of present calibrations, high-accuracy 
microscopic integral fission cross-section ratios were determined; for 
the MOL-¢ neutron field, “— were tN 000 : 1.173 +- 0.025 : 1.543 
+- 0.032: 1.365 +- 0.030) for 233) ; 241 Pu, respective- 
ly. For another fundamental secead Pneld, the thermal-neutron- 
induced 7°°U fission neutron spectrum, they were (1.000 : 1.504 +- 
0.032 : 1.564 +- 0.036 : 1.342 +- 0.036 : 0.254 +- 0.009 : 1.109 +- 
0.039) for *5U : Pu : %°U : %!Pu : 238U : 237Np, respectively. 
These new measurements compare most favorably with previous 
interlaboratory data whenever available. The 7**U and **'Pu fission 
cross sections were measured for the first time in these standard 
neutron fields. In the thermal-neutron-induced 7*°U fission neutron 
spectrum, the corresponding integral microscopic cross sections 
were (1881 +- 64) mb and (1614 +- 60) mb for the ***U(n,f) and 
*41Pu(n,f) reactions, respectively, a value of (1203 +- 30) mb for 
35 U(n,f). 2 figures, 7 tables. 


53355 (HEDL-TME—77-34(Vol.2), pp HEDL.60-HEDL.65) 
Modification of the NBS double fission chamber for in-core operation 
in the Fast Test Reactor. Fuller, J.L. May 1978. 








NOVEMBER 30, 1978 


In Interlaboratory Reaction Rate program. 11th progress 
report, November 1975—October 1976. 

The results of studies undertaken to determine the design 
changes required to the National Bureau of Standards double fission 
chamber for use in FTR are provided. The detector design environ- 
ment are long-term operation at 400°F, y-field to 
1x107R/h, 1 & vibration amplitude from 10 to 500 Hz, and neutron 
flux to 7x10"? cm~? s~*. The status of efforts to implement the 
necessary <n is also briefly discussed. 2 figures. 


53356 Thorium tetrabromide scintillators and radiation detection 

and aay therewith. Carlier, R.; Hussonois, M.; Genet, M.; 

Krupa, J.C. (to Agence Nationale de Valorisation de la Recherche). 

= t 4, 30, 859. 2 Aug 1977. Priority date 25 Jun 1975, France. 
p. 

Thorium tetrabromide has been found to exhibit fluorescence 
and radioluminescence with emission of blue light in the range from 
3400 to 4800 A with a maximum around 4000 A in response to 
electromagnetic waves shorter than 3000 A, whether ultraviolet, X 
or gamma rays and also in response to energetic charged particle 
radiation, such as alpha rays, beta rays, protons and heavy ions. 
Because of the radioactive decay of thorium, there is a background 
autoluminescence. Crystals of thorium tetrabromide are transparent 
to its luminescence radiation and are particularly suitable for radi- 
ation detectors and measurements, frequency converter, standards, 
radioisotopic microgenerators of electricity, and the like. They are 
also useable as neutron flux detectors, for thermal and fast neutrons 
because the component elements of the crystal react with neutrons 
to respectively produce neutrons activation reactions and fission 
reactions. 


53357 High sensitivity image intensifier-TV detector for x-ray 
diffraction studies. Reynolds, G.T. ; Milch, J.R.; Gruner, S.M. (De- 
t of Physics, Princeton University, Princeton, New Jersey 

540). Rev. Sci. Instrum.; 49: No. 9, 1241-1249(Sep 1978). 

A sensitive, efficient image intensifier-TV x-ray detector is 
described that has been optimized for a large class of diffraction 
studies of biological structures. All of the major components are 
commercially available. The system is well suited to measuring the 
intensity of diffraction patterns that are weak, or changing with time. 
Because there is no count rate limitation, it is particularly well suited 
for studies utilizing the high fluxes of synchrotron sources. 


53358 Apparatus for controlling and displaying scintillation 
camera information. Lijewski, R.R.; Wiesen, E.J. (to General Elec- 
tric Co.). US Patent 4,075,485. 21 Feb 1978. Filed date 6 May 1976. 


A cathode ray tube for displaying images corresponding with 
isotope radiation emissions uses electrostatic focusing means, mag- 
netic deflection means and a fast amplifier for driving the deflection 
coils is described. Power supply voltages for the amplifier are 
_ in correspondence with selected image size. Means 
‘or correcting focus within image areas, means for compensating the 
effects of tube aging and means for protecting against deflection 
failure are provided. Means for displaying visual indications of the 
status of the image making sequence are provided. 18 claims, 12 


53359 Ionization chamber assembly. Larsen, L.D. (to Patent 
Development and Management Co.). US Patent 4,075,487. 21 Feb 
1978. Filed date 14 May 1976. 12p. 

Two cup-shaped electrodes respectively defining outer walls 
of a closed and an open ionization chamber and an insulator wall 
sandwiched therebetween defining an interior wall of both chambers 
and carrying both an electrode common to both chambers and at 
least one circuit element of a sensing circuit responsive to the 
relative impedances of the two chambers for indicating the presence 
of smoke in the open chamber are described. Minimizing leakage 
current-increasing factors such as moisture, dust, etc., the body of 
the circuit element is protectively mounted to the insulator wall 
within the closed chamber by means of a plurality of leads extending 
through mating holes in the insulator wall with a header surface of 
the body pressed against the wall. One of the leads is folded around 
the edge of a hole in the wall wherein the common electrode is 
mounted and is squeezed between the insulator wall and a part of the 
common electrode to make electrical contact therewith. Some of the 
leads which extend out of the chamber for connection with external 
circuitry are sandwiched between an insulator member and the wall 
and thereby insulated against electrical contact with either of the 
cup-shaped electrodes. The insulator member is integrally formed 
with the insulator wall by cutting a portion thereof away from the 
wall to form the electrode mounting hole and folding it to overlie 
the leads and the wall. 56 claims, 7 figures. 


53360 Quench determination in liquid scintillation counting sys- 
tems. (to Beckman Instruments, Inc.). US Patent 4,075,480. 21 Feb 
1978. Filed date 7 Jun 1976. 20p. 


INSTRUMENTATION 5301 


A method and apparatus for measuring the degree of quench 
in a liquid scintillation sample by irradiating the sample with a 
standard source, such as a cesium-137 gamma source, to produce a 
Compton scattered electron distribution exhibiting a Compton edge 
configuration as the leading edge are described. For increasing the 
quench levels in the sample, the Compton edge shifts to lower pulse 
height values and the extent of this shift is indicative of the degree of 
quench. To measure the degree of quench, a unique point on the 
Compton edge, namely the point at which the second derivative of 
the edge is zero (i.e. the inflection point), is measured for the 
quenched sample and the pulse height value corresponding to the 
inflection point is determined. The pulse height value is compared 
with the pulse height value determined for a calibration standard in a 
similar manner, the difference in pulse height values indicating the 
degree of quench. 


53361 Gamma camera in which only the three largest 

used for position determination. Stevens, P.F. (to U. $ Phil Philli = = 
US Patent 4,074,135. 14 Feb 1978. Priority date 21 t 1974, 
Netherlands. 4p. 

A gamma camera is described in which the signals of the 
three detectors supplying the comparatively largest signals are used 
for the position determination of scintillations. As a result, the 
detection device has a simpler construction, can operate faster and a 
substantial improvement is achieved in regard to the signal-to-noise 
ratio of the signals used. 5 claims, 3 figures. 


53362 Method for determining random coincidence count rate in 
a scintillation counter utilizing the coincidence technique. Horrocks, 
D.L. (to Beckman Instruments, Inc.). US Patent 4,071, 761. 31 Jan 
1978. Filed date 7 Jun 1976. 12p. 

A method is described for the reliable determination of a 
random coincidence count attributable to chance coincidences of 
single-photon events which are each detected in only a single 
detector of a scintillation counter utilizing two detectors in a coinci- 
dence counting technique. The method includes the steps of measur- 
ing a coincidence count rate as indicated by essentially coincident 
output pulses from the detectors, measuring a single photon count 
rate as indicated by output pulses from both of the detectors, 
whether coincident or not, and determining a random coincidence 
count rate from the difference between the single photon count rate 
and the measured coincidence count rate. From the random coinci- 
dence count rate thus determined, a percentage error value can be 
determined, for application, if desired, to subsequently or concur- 
rently measured sample radiation counts. 


53363 Scintillation camera with improved output means. Lange, 
K.; Wiesen, E.J.; Woronowicz, E.M. (to General Electric Co.). 
Patent 4,071,762. 31 Jan 1978. Filed date 12 Oct 1976. 10p. 

In a scintillation camera system, the output pulse signals from 
an array of photomultiplier tubes are coupled to the inputs of 
individual preamplifiers. The preamplifier output signals are coupled 
to circuitry for computing the x and y coordinates of the scintilla- 
tions. A cathode ray oscilloscope is used to form an image corre- 
sponding with the pattern in which radiation is emitted by a body. 
Means for improving the uniformity and resolution of the scintilla- 
tions are provided. The means comprise biasing means coupled to 
the outputs of selected preamplifiers so that output signals below a 
predetermined amplitude are not suppressed and signals falling 
within increasing ranges of amplitudes are increasingly suppressed. 
In effect, the biasing means make the preamplifiers non-linear for 
selected signal levels. 


53364 Gamma and alpha compensated fission chamber. Thurlow, 
N.C. II. (to Westinghouse Electric Corp.). US Patent 4,071,764. 31 
Jan 1978. Filed date 31 Aug 1976. 4p. 

A fission chamber neutron detector is described which is both 
gamma and alpha compensated. The alpha compensation is provided 
by inclusion of a low neutron cross section, alpha particle emissive 
isotope within the gamma compensation portion of the fission cham- 
ber. 


53365 Well-type scintillation assembly. Farukhi, M.R.; Matar- 
aza, G.A.; Wimer, O.D. (to Harshaw Chemical Co.). US Patent 
4,066,908. 3 Jan 1978. Filed date 31 Mar 1976. 6p. 

A scintillation detector assembly is described which employs 
a scintillation phosphor such as a thallium activated sodium iodide 
crystal, wherein a blind hole is machined in the crystal to improve 
the efficiency of measuring the degradation rate of a radioactive 
material placed therein. The performance of the assembly is defined 
by the energy resolution of the radiation emanating from the radio- 
active source. This performance is improved by balancing the collec- 
tion of light from areas of low and high light collection. This is 
achieved by suitably preparing the surfaces of the crystal and by 
controlling the reflectivity of these surfaces using controlled and 
fixed reflectivity material such as optical filters, cellulose ester-type 
fibrous paper and like materials. Improvements in resolution of 30 to 
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50% over prior art well assemblies have been measured for radioac- 
tive sources such as '”°Is3. 


53366 Theoretical efficiencies and spectral calculations for the 
picture-detector element in a germanium y-ray camera. Swierkowski, 
S.P.; Ewins, J.H. (Lawrence Livermore Lab., CA). JEEE Trans. 
Nucl. Sci.; NS-24: No. 4, 1958-1961(Aug 1977). 

The development of two-dimensional y-ray cameras using 
germanium as the active element has been encouraged by the recent 
availability of high purity germanium that does not require lithium 
compensation. In current systems, the picture coordinates are de- 
fined by two orthogonal sets of conducting strips on opposite faces 
of a large planar detector. The picture-detector element is the 
tetragonal shaped diode portion of the crystal whose opposite ends 
are connected to the orthogonal conducting strips. Detector element 
isolation is typically provided by shallow grooves between strips. 
Calculating the picture element efficiency and side scatter fraction is 
a non-trivial, but desirable effort. An accurate method which allows 
the possible optimization of future camera designs and also provides 
a comparison with existing experimental data is described. 


RADIATION DOSEMETERS 


53367 Apparatus for determining the dose equivalent of neutrons. 
Heinzelmann, M.; Rohloff, F.; Schueren, H. (to Kerforschungsan- 
lage Julich Gesellschaft mit beschrankter Haftung). US Patent 
4,074,136. 14 Feb 1978. Priority date 8 Oct 1974, German, Federal 
Republic of (F.R. Germany). 8p. 

An apparatus for determining the dose equivalent and dose 
rate equivalent of neutrons, which includes a detector for absorbing 
neutrons and emitting voltage pulses. The detector is surrounded by 
a mantle for moderating purposes and for absorbing neutrons. The 
detector is followed by amplifying means for amplifying the voltage 
pulses emitted by the detector while a voltage discriminator receives 
the amplified voltage pulses. The voltage discriminator is followed 
by recording means for registering the time average number of the 
voltage pulses emitted by the voltage discriminator while the detec- 
tor for neutrons with energies up to at least 10° eV emits voltage 
pulses, the height of which, depends both on the energy freed by the 
nuclear reaction initiated by the absorbed neutrons and on the 
kinetic energy of the absorbed neutrons. The number of these 
voltage pulses shows a maximum. The voltage discriminator has a 
bias level above the height of the voltage of the by far greatest 
number of the voltage pulses distributed about the last mentioned 
maximum. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 53964, 54021 


53368 (HEDL-TME—77-34(Vol.1), pp MOL.1-MOL.15) Cali- 
bration of the CEN-SCK reference Nal(T) 


gamma ray spectrometer 
used for reactor dosimetry tions. Fabry, A.; Cops, F. (CEN- 
SCK, Mol, Belgium). May 1978. 

In Interlaboratory Reaction Rate program. 11th Progress 
report, November 1975—October 1976. 

Nal (Tl) gamma ray spectrometers display poor energy reso- 
lution as compared to Ge(Li) devices, but their photopeak efficiency 
is not time dependent. Consequently, a 3” x 3” Nal(Tl) spectrometer 
has used since 1962 as reference instrument for dosimetry 
applications at CEN-SCK. The calibration of this instrument is 
documented; it is believed that the +-2% (1 sigma) accuracy goal 
for the photopeak efficiency has been achieved. 4 figures, 3 tables. 


53369 (HEDL-TME—1480(FP)) Dosimeter based adjustments 
of fast neutron spectra. Schmittroth, F.; Rawlins, J.A. (Hanford 
Engineerin CP Lab., Richland, Wash. (USA)). 1978. 
Contract EY-76-C-14-2170. 20p. (CONF-780622—47). Dep. NTIS, 
PC A02/MF AOl. 
1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 
The task of using integral measurements to adjust or evaluate 
differential data is a long-standing problem in undetermined prob- 
lems, as in the adjustment of multigroup neutron spectra based on 
dosimeter measurements. A general method for solving this problem 
is described, and its use in realistic problems is illustrated. Many 
approaches have been used to deal with a variety of well-known 
ulties in this area. In particular, modern methods of generalized 
linear least-squares that include complete data covariance matrices 
have proved especially useful. The method described is based on an 
extension of these ideas. 6 figures, 1 table. (RWR) 


53370 (PNCT—831-77-01, pp 121-133) Application of Ge(Li) 
anti-coincidence detector system to environmental sample measure- 
ment. Tanabe, H.; Horikoshi, Y.; Yamato, A. (Power Reactor and 
Nuclear Fuel Development Corp., Tokyo (Japan)). Apr 1977. 
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In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jan. - Jun. 1976. 

A set of anti-coincidence shielded Ge(Li) gamma-ray spec- 
trometers was installed at the Tokai Works, PNC for the routine 
analysis of radio nuclides in the environment. This paper describes 
the operation and performance of the system together with a com- 
parison of merits and demerits with a conventional simple Ge(Li) 
spectrometer system. As for the ratio of peak to Compton edge, the 
improvement rate of the anti-coincidence system was about 6.3 times 
as high as that of the single unit Ge(Li) detector system. As for the 
maintenance, one of the disadvantages of the anti-coincidence system 
is the timing adjustment of signals between the Nal(T1) detector and 
the Ge(Li) detector. Finally, it is suggested that for the purpose of 
routine analysis of environmental samples, the single unit Ge(Li) 
detector system having better counting efficiency or a higher per- 
formance shield assembly should be introduced instead of coinci- 
dence detectors. 


53371 (TREE—1116, pp 76-86) Development of an on-line iso- 
tope separator system for fission-product decay studies using a **Cf 
spontaneous fission source. Greenwood, R.C.; Anderl, R.A.; Gehrke, 
R.G.; Croney, S.T. Apr 1977. 

In Nuclear Technology Division annual progress report for 
period ending September 30, 1976. 

The work reported is part of a continuing effort to develop a 
system for on-line isolation of short-lived fission products in order 
that their decay properties might be measured. The source of fission 
fragments for this work has been a 7-~g (now approximately 4 yg) 
sample of *5*Cf electroplated onto a Pr foil. It is planned to use a 
gas-jet transport system to couple the **Cf spontaneous fission 
source to the ion source of a mass separator so that on-line mass 
gy may be performed on a wide range of fission product 
elements. 


53372 (TREE—1116, pp 98-100) Precise relative y-ray intensity 
oa Gehrke, RJ. Helmer, R.G.; Greenwood, R.C. Apr 

In Nuclear Technology Division annual progress report for 
period ending September 30, 1976. 

Over the past several years most experimentors have used 
Ge(Li), and recently intrinsic Ge, detectors for ‘y-Tay spectrometry. 
Since each of these detectors is essentially unique, the peak efficien- 
cy must be determined experimentally for every detector. One 
standard method of measuring the energy d dence of the abso- 
lute efficiency is to make measurements with a series of separate 
sources, each of which has a known y-ray emission rate. A second 
method is to use a single isotope (or a small number of isotopes) that 
provides a series of lines of known relative intensity. This technique 
is much faster, although it is limited to providing the relative 
detector efficiency. To aid in such calibrations, precise relative y-ray 
intensities measurements have been made for a series of isotopes that 
can then be used for efficiency calibration of other detectors. These 
measurements have been made on two Ge(Li) detector systems. 


53373 Measured energy response of a 50 cm* Ge(Li) detector to 
photons from 4 to 10 MeV. Coope, D.F.; Laszewski, R.; Cannell, 
L.E. (Illinois Univ., Urbana (USA)). Nucl. Instrum. Methods; 150: 
No. 2, 341-343(1 Apr 1978). 

The response of our 50 cm* Ge(Li) detector to 4-10 MeV 
photons was measured. General features of the response function are 
described and a parametrization of the response is presented. 


53374 Method and device for diminishing the background effect 
in a proportional counter. Sipilae, H.J.; Kiuru, E.S. (to Outokumpu 
Oy). US Patent 4,075,486. 21 Feb 1978. Priority date 5 Feb 1976, 
Finland. 4p. 

In a proportional counter comprising a detector for detecting 
radiation pulses, an energy channel for receiving detected q 
preferably as pre-amplified, from the detector, and a pulse height 
analyzer for the analysis of pulses received from the energy channel, 
the background effect is reduced by measuring the detector charge 
pulse collection time caused by electron diffusion and the time 
interval between the detector pulses, comparing the measured times 
with predetermined limit values and, thereupon, discriminating all 
pulses which have collection times longer than the predetermined 
rise time, that is, have too long a rise time, or which appear at 
shorter intervals than the predetermined limit interval, that is, are 
too close to an adjacent pulse be it a preceding or following pulse. In 
order to produce signals proportional to said rise time and said time 
interval, the pulses are preferably transformed in electronic circuits, 
for example, in two derivation circuits and one integration circuit. 
The predetermined limit values may be represented by two reference 
voltages and the discrimination is carried out by using known logic 
circuits. The invention is specifically applicable to x-ray analysis. 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 53270, 53350, 53749, 53765, 53820 
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53375 Uranium liquid-argon calorimeters: a calculational investi- 
gation. Gabriel, T.A. (Oak Ridge National Lab., Tenn. (USA)). 
Nucl. Instrum. Methods; 150: No. 2, 145-158(1 Apr 1978). 

A detailed calculational study has been performed to deter- 
mine the response of uranium liquid-argon calorimeters to high 
energy (<= 20 GeV) incident protons. The results obtained are 
consistent with the recently published experimental data of Fabjan et 
al. This experimental data and the calculations indicate that ‘nuclear 
fluctuations’, which limit the resolution of calorimeters containing 
ordinary materials, can be effectively reduced by the fissioning and 
capture characteristics of *°*U. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 51795, 51846, 53182, 53392 


53376 (AD-A—048665) A feasibility study for the development 
of a nuclear moisture density measurement system for marine use. 
Final report, 15 June—11 November 1977. Edwards, R.C.; Fitzpa- 
trick, G.L. (Holosonics, Inc., Richland, Wash. (USA)). 28 Dec 1977. 
Contract N00014-77-C-0394. 66p. NTIS PC A04/MF AO1. 

A gamma-gamma through-transmission moisture-density mea- 
surement technique is postulated for marine sediment studies. The 
technique uses two gamma sources of different energies with a fixed 
distance between the sources and the detector. By obtaining a grab 
sample for system calibration, the measurement in the postulated 
system is due only to the random emission of the radiation sources. 
The technique should provide moisture measurement accuracies of 
+ or - 1.1% at 15% and + or - 16% at 500% contained moisture. 


53377 Ionization cell for sensing and measuring us impuri- 
ties. Castelman, B.W. (to Honeywell Inc.). US Patent 4,075, 550. 21 
Feb 1978. Filed date 27 Dec 1976. 6p. 

An improved gas ionization cell is described with compensa- 
tion for variations in flow rate of the gas and variations in radioac- 
tive source intensity. A gas sample is directed past a source of 
ionizing radiation and through a recombination region to an ion 
collection screen, where output current is monitored to give an 
indication of trace gases or vapors present in the gas under surveil- 
lance. Compensation for changes in gas flow rate and source intensi- 
ty is provided by taking a portion of the gas subjected to the ionizing 
radiation and directing that portion of the gas through a channel by- 
passing the recombination region of the cell and past a pair of 
conductive probes. The first probe of the pair is biased at a predeter- 
mined voltage, while electric current is monitored at the second 
probe spaced downstream from the first probe. The current generat- 
ed at the second probe, which is for all practical purposes a function 
of only the rate of gas flow and the source intensity, provides the 
compensation signal for the ionization cell. 4 claims, 8 figures. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


53378 Effect of gamma irradiation on the low temperature prop- 
erties of amphoterically si-doped GaAs LED's. Barnes, C.E. (Sandia 
Labs., Albuquerque, NM). J. Electrochem. Soc.; 124: No. 12, 1901- 
1907(Dec 1977). 

The effects of gamma irradiation on the light intensity, total 
current, spectral characteristics, and radiative decay time as a func- 
tion of applied voltage at 76°K have been studied in amphoterically 
Si-doped GaAs light-emitting diodes (LED's). At low voltages, both 
the total current, I, and radiative current are due to space charge 
recombination with the result that, at constant voltage, I increases 
with gamma dose, Phi, while the light intensity, L, remains constant. 
At higher voltages, where the radiative current is due to recombina- 
tion in the neutral p-region, L decreases sharply with Phi at constant 
voltage. This rapid decrease is due, in part, to the presence of space- 
charge limited current (SCLC) flow which also leads to a decrease 
in I with Phi at constant high voltage. Spectral measurements show 
that the emission peak energy is proportional to junction voltage at 
low currents suggesting radiative tunneling of carriers in deep tail 
states. In accordance with the “wavy band” model for these diodes, 
tail states are also responsible for the observed inverse dependence 
of radiative decay time on diode current and emitted photon energy. 
The long lifetimes in the localized deep tail states lead to a radiation 
damage effect contrary to that observed for diffusion length-associat- 
ed life-times; that is, the longest lifetimes are least affected by gamma 
irradiation. 


INSTRUMENTATION 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 52464, 53012, 53031, 53406, 
53509, 53653, 53803, 53809, 53830 


53379 (AD-A—048878) Calibration and use of b dot probes for 
electromagnetic measuring. Technical report. Edlin, G.R.; Hudson, 
W.T.; Shumpert, T.H. (Army Missile Research and Development 
Command, Redstone Arsenal, AL (USA). Test and Evaluation Di- 
rectorate). 9 Aug 1977. 60p. (DRDMI- ET—77-8). NTIS PC A04/ 
MF AOl1. 

Modern electromagnetic radiation testing techniques require 
accurately calibrated field probes that can operate over a wide range 
of frequencies, without adjustments. This requirement is an out- 
growth of the use of wideband radio frequency amplifiers and 
computer-controlled swept frequency generators. The computer can 
control the field strength accurately only if accurate sensor informa- 
tion is continuously available. One type of sensor that fulfills this 
requirement is the b dot probe. The b dot probe is a matched 50-ohm 
multigap loop which measures db/dt according to faraday’s law. To 
assure the accuracy of the probes, a calibration against the National 
Bureau of Standards’ standard dipoles is required. From this calibra- 
tion data a polynomial is developed which when multiplied times the 
output of the probe in milliwatts will give the actual field — 
The output of a digital power meter is fed into the computer w ich 
applies the calibration polynomial and allows a real-time electro 
netic field leveling to be accomplished. This technique is applicable 
any time broadband electromagnetic leveled field is required. This 
study also outlines the design and construction of a single-ended 50- 
ohm b dot probe, as well as the calibration and development of the 
required calibration polynomial for computer use. (Author) 


53380 (CONF-770478—P2, pp 1329-1336) Digital technique for 
manual extraction of data from aerial photography. Istvan, L.B.; 
Bondy, M.T. (Environmental Research Inst. of Michigan, Ann 
Arbor). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

There is a growing need among local and regional planning 
and resource management agencies for accurate land use/land cover 
data. Usually, these data must be to a stringent level of detail and 
precision, and in a format compatible with simple computer —- 
or existing models. In addition, the data have to be provided within 
budgetary and time constraints. This paper describes an interpreta- 
tion technique developed to meet these requirements 


53381 (CONF-770478—P2, pp 1207-1215) Capabilities of oper- 
ational infrared sounding systems from satellite altitude. McMillin, L. 
(National Environmental Satellite Service, Washington, DC). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977), 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Operational soundings have been produced from Vertical 
Temperature Profile Radiometers (VTPR) since October 1972. In 
September 1973, a description of the processing system (McMillin et 
al.) was published. Changes to the processing system are described. 
A new series of operational sounding instruments is being built for 
launch in 1978. Capabilities of this sytem are compared to the 
present VTPR. In the past, radiances have been used to duplicate 
radiosonde information. Approaches not based on producing radio- 
sonde profiles are being incorporated into operational procedures. 


53382 (CONF-770478—P2, pp 1217-1225) Multichannel passive 
microwave atmospheric temperature sounding system. Louapre, M.E.; 
Paradis, K.A. (Aerojet ElectroSystems Co., Azusa, CA). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The development of a small, lightweight, low-power, seven- 
channel passive microwave radiometer system for use on the De- 
fense Meteorological Satellite Program (DMSP) is described. This 
50 to 60 GHz sensor system operates in the region of an intense 
atmospheric oxygen absorption band to provide atmospheric tem- 
perature profiles to 30 kilometer altitudes on a global basis. 


53383 (IS—4388) Design of a single coil double resonance NMR 
probe for combined magic angle spinning double resonance experi- 
ments. Murphy, P.D.; Gerstein, B.C. (Ames Lab., IA (USA)). Mar 
a Contract W-7405-ENG-82. 24p. Dep. NTIS, PC A02/MF 
AOl. 

A design of the r.f. — for a —s coil double resonance 
NMR probe is presented. The desi, ful for NMR double 
resonance experiments at two widely oa frequencies. The 
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design is characterized by relatively high power efficiency, high 
isolation between the two frequencies used, and excellent signal-to- 
noise ratios for the detected NMR frequency. Using this design, 
most single frequency probes can be easily modified for double 
resonance experiments. 


53384 (RFP—2791) Gage design for production piece parts. 
Farmer, J.B. (Atomics International Div., Golden, CO (USA). 
Rocky Flats Plant). 1978. Contract EY-76-C-04-3533. 26p. (CONF- 
780532—2). Dep. NTIS, PC A03/MF AO1. 

From Rocky Mountain quality technical seminar; Denver, 
CO, USA ag May 1978). 

pod og design concepts are presented and discussed. 

Depth gages for hole depths, a gage to check true position in an 
inaccessable diameter, and gages to check true positions of a male 
thread and a female thread are discussed. (WHK) 


53385 (SAND—77-1218) Evaluation of three multi-transceiver 
ultrasonic intrusion detectors: Advisor VI, Contronic MD 440, and 
Detection Systems DS-600. (Sandia Labs., Albuquerque, N. Mex. 
(USA)). Jun 1978. Contract EY-76-C-04-0789. 50p. Dep. NTIS, PC 
A03/MF AOl1. 

Environmental, moving-air, detection patterns, and intruder 
velocity tests were performed on three ultrasonic intrusion detectors. 
The following ultrasonic intruder detection devices were examined: 
(1) The Advisor VI: The Advisor VI system manufactured by 
Advisor Security, Boston, Massachusetts, consists of a control unit, 
up to 20 transceivers, and a step-down transformer. Operating volt- 
age for the system is 16.5 VAC, supplied from a standard 115 VAC 
outlet through the step-down transformer. Backup power is a 12 V 
battery rated for 14 hours. The system has tamper production, but 
does not provide line security. (2) The DS 600: The DS 600 system 
manufactured by Detection Systems, Inc., Fairport, New York, 
consists of a control unit, up to 20 transceivers, and a step-down 
transformer. Backup power is a 12 V battery rated for 18 hours. An 
optional range analyzer is available for system setup. The system has 
tamper protection, but does not provide line security. (3) The 
Contronic MD 440: The MD 440 system manufactured by Contronic 
Controls Limited, Ontario, Canada, consists of a control unit, up to 
20 transceivers, and a step-down transformer. Operating voltage of 
the system is 12 VAC, supplied from a standard 115 VAC outlet 
through the step-down transformer. Backup power is a 12 V battery, 
rated for 20 hours. An optional range analyzer is available for system 
setup. The system provides both tamper protection and line security. 


53386 (SAND—78-8014) Digital angular position indicator. 
Hopwood, J. (Sandia Labs., Livermore, CA — Jun 1978. 
Contract EY-76-C-04-0789. 22p. Dep. NTIS, MF A01 

Portions of document are illegible. 

An instrument is described which tracks and digitally dis- 
plays, with an accuracy of | arc/minute, the rotation in degrees and 
minutes of a 36-inch rotary table used for inspection measurement of 
mechanical parts. Also described is a motor and control which 
facilitates positioning of the rotary table. 


53387 (SAND—78-8208) B77 ITU Series III Telemetry System. 
Peila, W.C. (Sandia Labs., Livermore, CA (USA)). Jun 1978. Con- 
tract EY-76-C-04-0789. 23p. Dep. NTIS, PC A02/MF AO1. 

The Series III telemetry system was developed to monitor 
structural responses of the B77 half-scale Impact Test Units. These 
half-scale units were subjected to a series of impact tests at various 
orientations on hard regular, as well as hard irregular, targets. The 
telemetry system was designed to monitor initial impact, slapdown, 
and secondary impacts of the various test units. Additionally, the 
system was designed to be reusable for a minimum of two drop tests, 
although by the end of the series some subsystems had been used on 
as many as 13 impact tests. The Series III telemetry system is a 
shock-hardened, 20 channel FM/FM system transmitting on two P- 
band frequencies. Essentially two 10-channel systems sharing 
common antennas and mechanical structure, the TLM was designed 
to monitor unit structural response. As a result, the signal condition- 
ing for the 20 continuous channels consists of charge amplifiers, 
bridge completion networks and differential amplifiers. 


53388 Time-of-flight mass spectrometer. Mamyrin, B.A.; Kara- 
taev, V.L; Shmikk, D.V. US Patent 4,072,862. 7 Feb 1978. Filed date 
14 Jun 1976. 10p. 

The invention relates to a nonmagnetic time-of-flight mass 
spectrometer whose analyzer chamber accommodates a pulsed ion 
source, an ion detector and an ion Teflecting system disposed on one 
and the same ion-optical axis. The ion detector and the ion reflecting 
system are disposed on opposite sides of the ion source. The ion 
source comprises a source wherein all electrodes are transparent to 
the ions studied. 17 claims, 5 figures. 


53389 Large decalibrations in Ta-sheathed, Al.Os;-insulated Pt/ 
Rh thermocouple assemblies during heating to 1330°C. Kollie, T.G.; 
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Christie, W.H.; Anderson, R.L. (Oak Ridge National Lab., TN). J. 
Less-Common Met.; 57: P9-P27(1978). 

Tantalum-sheathed, Al,Os-insulated PteoRhio/Pt (type S) and 
Ptz0-Rhso/PtesRhe (type B) thermocouple assemblies were unstable 
when heated above 1100°C. Decalibrations of -152°C were meas- 
ured when one lot of type S assemblies were heated to 1330°C. The 
type B assemblies were more stable and decalibrated only -11°C 
during heating to 1330°C. The total time above 1100°C was 2.5 h. 
After the assemblies had been heated to 1330°C, measurements with 
a moving temperature gradient technique showed that the Seebeck 
coefficient, which produces the e.m.f. of a thermocouple, changed - 
86% and -4.5% in the type S and type B assemblies, respectively. 
Metallographic and ion microprobe mass analyses showed that reac- 
tions had occurred within the thermocouple assemblies at the Pt- 
AkOs and Pt/Rh-AlOs interfaces, resulting in solution of up to 27 
at.% Al in the thermocouple wires. Aluminum concentrations were 
less in the Pt/Rh thermocouple wires than in the Pt thermocouple 
wires and were inversely related to the Rh content of the wires. 
Magnesium and Si, in concentrations about 1000 times lower than 
Al, were found in the thermocouple wires. The origin of these 
impurities was the MgO and SiOz impurities in the AloOs insulation. 
Aluminum was not found in the Ta sheath; however, an O concen- 
tration gradient did exist in the Ta sheath, with the higher O 
concentration at the Ta-Al,O; interface. The work of others suggests 
that Pt can reduce AlkO; in low O environments, forming the 
compound AlIPts. The thermochemistry of the reaction 3Pt + '/2 
AkOs + 10 Ta — AlPts + °/10 Ta2Os is discussed to support the 
proposed reaction mechanism. It is concluded that type S and type B 
thermocouples insulated with Al,Os and sheathed in Ta are inherent- 
ly unstable above 1100°C. 


53390 Portable device and method for determining permeability 
characteristics of earth formations. Shuck, L.Z. (to Energy Research 
and Development Administration). US Patent 4,052,885. 11 Oct 
1977. Filed date 24 Aug 1976. 8p. 

PAT-APPL-717,429. 

The invention is directed to a device which is used for 
determining permeability characteristics of earth formations at the 
surface thereof. The determination of the maximum permeability 
direction and the magnitude of permeability are achieved by employ- 
ing a device comprising a housing having a central fluid-injection 
port surrounded by a plurality of spaced-apart fluid flow and pres- 
sure monitoring ports radially extending from the central injection 
port. With the housing resting on the earth formation in a relatively 
fluid-tight manner as provided by an elastomeric pad disposed there- 
between, fluid is injected through the central port into the earth 
formation and into registry with the fluid-monitoring ports disposed 
about the injection port. The fluid-monitoring ports are selectively 
opened and the flow of the fluid through the various fluid ports is 
measured so as to provide a measurement of flow rates and pressure 
distribution about the center hole which is indicative on the earth 
formation permeability direction and magnitude. For example, the 
azimuthal direction of the fluid-monitoring ports in the direction 
through which the greatest amount of injected fluid flows as deter- 
mined by the lowest pressure distribution corresponds to the direc- 
tion of maximum permeability in the earth formation. 


53391 Measurement of focus and spherical aberration of an elec- 
tron microscope objective lens. Budinger, T.F.; Glaeser, R.M. (Law- 
rence Berkeley Lab., CA). Ultramicroscopy; 2: 31-41(1976). 

The displacement between a bright-field image and its corre- 
sponding dark-field image is a measure of both spherical aberration 
and defocus of the electron microscope objective lens. By measuring 
the displacements of two image pairs corresponding to two different 
lattice planes, it is possible to calculate the spherical aberration of a 
magnetic lens to within +- 3% if wave length and magnification are 
well known. The comparison of experimental results obtained by this 
technique with the value obtained from a conventional spherical 
aberration calculation using the distribution of magnetic field over 
the objective lens shows remarkable accordance. The instrumental 
astigmatism must be compensated, voltage axis alignment must be 
carefully made, and one must use a spatially coherent beam for this 
measurement. The dark field-bright field technique is generally less 
accurate than the optical diffraction method for focus assessment; 
however, the optical diffraction method is applicable only to a thin, 
weak-phase object such as carbon film, whereas the displacement 
method can be used on any substrate. This displacement technique is 
independent of any phase shift on scattering; thus a combination of 
the displacement technique with the diffractogram method, which is 
dependent on the phase shift for scattering, can be used to evaluate 
the phase shift of the diffracted wave relative to the undiffracted 
wave. 4 figures, 1 table. 
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WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 51791, 51795, 51846, 51928, 
52335, 52337 


53392 (UCRL-Trans—11395) Investigation of the spectra of 
scattered gamma radiation for the inversion region of gamma—gamma 
sondes. Artsybashev, V.A.; Ivanyukovich, G.A. Jun 1978. Translat- 
ed from pp 99-106 of Publishing House “Nauka” Novosibirsk, 1972. 
12p. Dep. NTIS, PC A02/MF AOl1. 

The gamma-gamma method (GGM) is used for sampling the 
ores of heavy elements (lead, mercury, tungsten, etc.). This method 
is characterized by rapidity, high performance and efficiency when 
compared with geological testing methods. Irregularities in the 
surface under investigation (porosity of the walls of holes, etc.) and 
variable density in the ores are the serious obstacles that impede 
successful use of GGM. Inversion sondes have been proposed to 
eliminate these drawbacks. The results of a study of spectral distribu- 
tion of scattered gamma radiation in conjunction with two types of 
inversion sondes are discussed. (WHK) 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 51819, 51909, 52888, 53222 


53393 (SAND—78-0211) Load cell testing of TiH/sub x// 

KCIO, pyrotechnic actuators. Lieberman, M.L. (Sandia Labs., Albu- 
uerque, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 13p. 
CONF-780806—9). Dep. NTIS, PC A02/MF AO1. 

From 17. symposium on combustion; Leeds, UK (20 Aug 
1978). 

A load cell test has been utilized to characterize ignition time, 
function time, and pyrotechnic output of TiH/sub x//KCIO, loaded 
actuators. Pyrotechnic material parameter variations include (1) fuel 
and oxidizer particle sizes for 33/67 TiHo.es/KC1O«, (2) fuel/oxidizer 
ratio for TiHo.s/KClO,, and (3) fuel/oxidizer ratio for TiHo.2/ 
KCI1Q,. Generally, the ignition time increases and exhibits increased 
variation with increasing fuel/oxidizer ratio and particle size. The 
effect is more pronounced in the materials containing TiHo.es than 
those containing TiHo.2. Pyrotechnic output, expressed as impulse 
per unit mass of pyrotechnic, and function time minus ignition time 
are constants within experimental error and are independent of the 
material parameter variations. The results are interpreted in terms of 
the chemical and physical phenomena occurring during load cell 
testing. 


53394 (SAND—78-0220C) Modelling of TiH/sub x//KCIO, ac- 
tuator pyrotechnic output. Lieberman, M.L.; Benzley, S.E. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04- 
0789. 19p. (CONF-780706—8). Dep. NTIS, PC A02/MF AOI. 

From 6. pyrotechnics seminar; Estes Park, CO, USA (17 Jul 
1978). 

Pyrotechnic output generated by TiH/sub x//KCIO, loaded 
actuators has been modelled through an analysis of the applicable 
forces and utilization of relevant piston velocity (VISAR) and load 
cell data. The assumption of a linearly decreasing force-time rela- 
tionship yields calculated piston velocity-displacement values that 
are in Good agreement with those obtained from VISAR measure- 
ments. The resultant gas pressure-volume values are compared with 
those obtained experimentally and differences due to the limitations 
of the model are considered in terms of the physical phenomena. 
Modelling of load cell output testing has been performed by combiz- 
ing the assumed force-time relationship of the piston along with that 
measured in the load cell test. Good agreement with other measured 
parameters is obtained by limiting the decrease of force on the piston 
and utilizing an effective piston-crush cone separation distance some- 
what greater than the experimental value. These values are shown to 
be consistent with the physical phenomena. 


NUCLEAR 
REFER ALSO TO CITATION(S) 53318 


WEAPONRY 
REFER ALSO TO CITATION(S) 52888, 53440 


EXPLOSIONS AND EXPLOSIVES 5305 


53395 (AD-A—048873) Development of high energy density sim- 
ulator. Final report 15 Apr 75—15 Dec 76. Baum, D.W.; Shimmin, 
W.L.; Gill, S.P. (Artec Associates, Inc., Hayward, CA (USA)). 15 
Jun 1977. Contract DNA001-75-C-0271. 59p. (FR—120). NTIS PC 
A04/MF A01. 

This study was an experimental investigation of the feasibility 
of an explosive MHD pulsed electric power generator. The electri- 
cal energy, when reconverted into thermal energy with a large 
exploding wire, will yield very high energy densities (temperature 10 
eV to 100 eV) suitable for nuclear weapon simulation in large scale 
explosive field tests. The key technical problem was seen as fast (< 
100 microsecond) self-excitation of a low inductance field coil to full 
power field strength of about 50 tesla. Experimental results demon- 
strate MHD power production and partial self-excitation. Lower 
than expected electrical conductivity prevented complete sclf-excita- 
tion and full power operation. Achieved field amplification was 20 
dB (to 3.7 tesla) instead of 43 dB (50 tesla) required for full power. 
Achieved power was in excess of 200 megawatts. Recommendations 
for further work to resolve the conductivity problem or minimize its 
effect on the field amplification process are made. 


53396 (SAND—78-0338C) Minimum and maximum endurance 
trajectories for gliding flight in a horizontal plane. Williamson, W.E. 
Jr. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY- 
76-C-04-0789. 29p. (CONF-780814—1). Dep. NTIS, PC A03/MF 
AOl. 

From Atmospheric flight mechanics conference; Palo Alto, 
CA, USA (7 Aug 1978). 

The problem of determining minimum and maximum endur- 
ance trajectories for subsonic gliding flight in a horizontal plane is 

considered. These trajectories are of interest for the low level 

delivery of weapon systems where it is desirable to have a weapon 
remain in the air while the aircraft delivering the weapon leaves the 
area. If the weapon is placed inside a small lifting vehicle then the 
problem is to determine either minimum or maximum endurance 
trajectories for the vehicle which return to a designated target. This 
problem is formulated and numerical results are computed for a 
small lifting vehicle. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 52886, 53382, 53405, 53445, 
53660, 53774, 53904 


53397 (CONF-770478—P1, pp 525-533) pag of ground 
direct irradiance ratio in 


level SO. on the diffuse to the middle 
ultraviolet. Klenk, K.F.; Green, A.E.S. (Univ. of Florida, Gaines- 
ville). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

We examine the dependence of the ratio of the diffuse to 
direct irradiances at the ground for a wavelength of 315.1 nm and 
propose a passive remote sensing method based on ratio measure- 
ments for obtaining the optical thickness of SO: in the vertical 
column. If, in addition to the ratio measurements, the SO2 density at 
the ground is determined using an appropriate point-sampling tech- 
nique then some inference on the vertical extent of SO. can be 
drawn. We present an analytic representation of the ratio for a wide 
range of SO2 and aerosol optical thicknesses and solar zenith angles 
which can be inverted algebraically to give the SO: optical thickness 
in terms of the measured ratio, aerosol optical thickness and solar 
zenith angle. 


53398 (CONF-770478—P2, he 849-858) Potential applications of 
digital, visible, and infrared data from geostationary environmental 
satellites. Miller, D.B.; Waters, M.P. III; Tarpley, J.D.; Green, R.N.; 
Dismachek, D.C. (National Environmental tellite Service, Wash- 
ington, DC). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The National Environmental Satellite Service (NESS) is ex- 
perimenting with an hourly, digital data base from the Visible/ 
Infrared Spin-Scan Radiometer (VISSR) instrument on the GOES-1 
and SMS-2 geostationary satellites. The general characteristics of 
this experimental VISSR data base (VDB) are described. Several 
examples of developmental applications of these quantitative digital 
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data are presented. These include a review of recent attempts to 
develop products that are of use to meteorologists who provide 
services to aviation, agriculture, forestry, hydrology, oceanography, 
and climatology. The sample products include high resolution ther- 
mal gradients of land and ocean surfaces, thermal change analyses, 
fruit frost/freeze application, cloud-top altitude analysis, analysis of 
hurricane characteristics, and analyses of solar insolation. 


53399 (CONF-770478—P2, pp 1387-1396) Meteorological sup- 
port for remote sensing programs. Cox, J.L. (Spaceflight Meteorol- 
ogy Group, Camp Springs, MD). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

This paper discusses briefly the monies of computer and 
weather satellite products to the Spaceflight Meteorology Group 
(SMG) meteorologist and describes the nature of SMG’s weather 
support of past, present, and future remote sensing programs. 


53400 (CONF-770478—P2, pp 1589-1598) Operational process- 
ing of wind estimates from cloud motions: past, present, and future. 
Novak, C.; Young, M. (National Environmental Satellite Service, 
Suitland, MD). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Current NESS Winds operations provide approximately 1800 
high quality wind estimates per day to about twenty domestic and 
foreign users. This marked improvement in NESS Winds operations 
was the result of computer techniques development which began in 
1969 to streamline and improve operational procedures. In addition, 
the launch of the SMS-1 satellite in 1974, the first in the second 
generation of geostationary spacecraft, provided an improved source 
of visible and infrared scanner data for the extraction of wind 
estimates. Currently, operational Winds processing at NESS is ac- 
complished by the automated and manual analyses of infrared data 
from two geostationary spacecraft. This system uses data from SMS- 
2 and GOES-1 to produce wind estimates valid for 00Z, 12Z and 
18Z synoptic times. Future development of automated winds pro- 
cessing techniques will focus on the extraction of high- and low-level 
wind derivations with temperature/height estimates and the use of 
objective procedures for the quality control of the wind estimates. 


53401 (CONF-770478—P2, pp 1599-1608) Data processing for 
the DMSP microwave radiometer system. Rigone, J.L.; Stogryn, A.P. 
(Aerojet ElectroSystems Co., Azusa, CA). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

A software program has been developed and tested to process 
microwave radiometry data to be acquired by the microwave sensor 
(SSM/T) on the Defense Meteorological Satellite Program (DMSP) 
spacecraft. The SSM/T 7-channel microwave radiometer and sys- 
tems data will be data-linked to Air Force Global Weather Central 
(AFGWC) where they will be merged with ephemeris data prior to 
product processing for use in the AFGWC Upper Air Data Base 
(UADB). The overall system utilizes an integrated design to provide 
atmospheric temperature soundings for global applications. The fully 
automated processing at AFGWC is fmt or by four related 
computer processor programs to produce compatible UADB sound- 
ings, evaluate system performance, and update the a priori devel- 
oped inversion matrices. Tests with simulated data produced results 
significantly better than climatology. 


53402 (CONF-7608116—) Ecologist/meteorologist workshop, 
1976. (SEE CODE- 9508292 Department of Energy, Washington, 
D.C. (USA). Div. of Biomedical and Environmental Research). Feb 
1978. 116p. Dep. NTIS, PC A06/MF AO1. 

From Ecologists/Metrologists workshop; Douglas Lake, MI, 
USA (16 Aug 1976). 

Separate abstracts were prepared for the three reports pre- 
sented at the workshop. (HLW) 


53403 (CONF-7608116—, pp 3-41) Panel I: biological indicators 
of climatic variation. Caprio, J.; Barr, S.; Fritts, H.C. Feb 1978. 

From Ecologists/Metrologists workshop; Douglas Lake, MI, 
USA (16 Aug 1976). 

In Ecologist/meteorologist workshop, 1976. 

Recommendations for the support of research on biological 
indicators of climatic variation are presented with regard to the 
following: relation of physical aspects of climate modeling to bio- 
logical aspects of climate prediction; biophysical ecology of plants 
and animals; increasing knowledge of past climates on several scales 
of spatial and temporal variation; development of closely coordinat- 
ed system of observational networks; and methods for hastening 


ERA VOL. 3, NO. 22 


transfer of data among groups working on different aspects of 
climatic variation. Some biological indicators of climatic variation 
discussed are as follows: bird attentiveness, plankton depth, mammal 
behavior, insect activity, soil biota, animal migration, flowering, 
allergens, fish scales, and coral skeletons. (HLW) 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 51784, 51786, 51787, 52027, 
52424, 53195, 53196, 53229, 53402, 53439, 53440, 53528, 53595, 
53700, 53731 


53404 (AD-A—048382) Effect of fuel bound nitrogen on oxides 
of nitrogen emission from a gas turbine engine. Interim report. Klar- 
man, A.F.; Rollo, A.J. (Naval Air Propulsion Test Center, Trenton, 
N.J. (USA). Propulsion Technology and Project Engineering 
Dept.). Dec 1977. 30p. (NAPC-PE—1). NTIS PC A03/MF AOI. 

Fuels of varying nitrogen content were tested in a T63-A-5A 
engine to measure their effects on exhaust gas emissions. Five test 
fuels varying in fuel bound nitrogen content from 3 microgram 
(nitrogen)/g (fuel) to 902 microgram (nitrogen)/g (fuel) were evalu- 
ated. The nitrogen content in the fuel was adjusted by mixing a JP-5 
type fuel derived from shale oil (902 microgram (nitrogen)/g (fuel)) 
and regular petroleum JP-5 fuel (3 microgram (nitrogen)/g (fuel)). 
Nitrogen content of the fuel had no effect on engine performance. 
The carbon monoxide and unburned hydrocarbon emissions were 
equivalent for all the fuels included in the test program. For the 
engine power ratings tested, the oxides of nitrogen emissions in- 
creased with increasing nitrogen content of the test fuel. The con- 
version efficiency of fuel bound nitrogen to oxides of nitrogen 
appears to be independent of the nitrogen content of the fuel. 
Difficulties in measuring small penny in oxides of nitrogen level 
resulting from low nitrogen content fuels (50 microgram nitrogen/g 
(fuel) or less) caused the conversion efficiency to be very variable. 
The conversion efficiency for fuels with a nitrogen content of 250 
microgram (nitrogen)/g (fuel) or greater was approximately 45 
percent. (Author) 


(BNL—50783) Annual highlights, Environmental Pro- 
grams of the Department of Energy and Environment. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Dec 1977. Contract EY-76-C- 
02-0016. 87p. Dep. NTIS, PC A05/MF AO1. 

Brief summaries are presented of some 35 individual programs 
covering a wide range of activities in the atmospheric, oceanogra- 
hic, and terrestrial —— areas. In general, these programs are 
involved with the study of pollutants resulting from the production 
of energy and their effects or potential effects on the environment. 
Programs include meteorology and plume dispersion, with emphasis 
on tracing plumes from the tall stacks of fossil-fuel burning power 
plants, and implementation of MAP3S (the Multistate Atmospheric 
Power Production Pollution Study), including both field and model- 
ing studies related to atmospheric pollutants in the Northeastern 
United States, the meteorology of the coastal land-sea interface, the 
development of long-distance tracer systems for following move- 
ments of air masses, the measurement of a series of pollutants at 
ambient levels in real time, and laboratory and field studies on the 
collection and behavior of aerosol particulates, including work on 
the speciation and quantification of sulfate iculates. The objec- 
tive of programs in oceanographic sciences is to assess the potential 
impact of energy-related activities (reactor releases, oil spills, etc.) 
on the Northeast coastal zone and its biota. A capability for the 
study of environmental virology has been established. Another 
major program is the study of the effects of acid rain on forest 
ecosystems and on selected crops. 


53406 (BNL—50818) Brookhaven Automatic Sequential Precipi- 
tation Sampler. Raynor, G.S.; McNeil, J.P. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Jan 1978. Contract EY-76-C-02-0016. 
30p. Dep. NTIS, PC A03/MF A0O1. 

An Automatic Sequential Precipitation Sampler was designed 
and constructed at Brookhaven National Laboratory to collect pre- 
cipitation samples for chemical analysis. The sampler is designed to 
collect both wet and frozen precipitation and to exclude dry fallout 
between precipitation events. The sampler consists of a large box 
containing a turntable holding 30 sampling bottles. Precipitation 
enters through a funnel on the top of the box. Between periods of 
precipitation, the funnel is closed by a movable cover which is 
actuated by a rain sensor when precipitation starts. Sample bottles 
are changed automatically and periodically from the time the cover 
opens. Times of cover opening and closing and of bottle changing 
are recorded on an event recorder. The sampler has operated 
successfully since June 1976. 


53407 (BNL—50826) Experimental data from analysis of sequen- 
tial precipitation samples at Brookhaven National Laboratory. 
Raynor, G.S.; Hayes, J.V. (Brookhaven National Lab., Upton, N.Y. 
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(USA)). Apr 1978. Contract EY-76-C-0016. 48p. Dep. NTIS, PC 
03/MF A0l1. 


Hourly precipitation samples were collected at Brookhaven 
National Laboratory from June 1976 through May 1977 using an 
Automatic Sequential Precipitation Sampler. Conventional meteoro- 
logical data were recorded for each sample period. The sam — 
were analyzed for pH, conductivity and concentrations of sulfate, 
nitrate, ammonium, sodium and chloride ions. Statistical analyses 
were ormed of the relationships between selected chemical 
variables and between them and meteorological conditions. Results 
are presented in a series of tables. 


53408 (CONF-770478—P1, ne 353-359) Remote sensing of air 
Eckert, J.A.; Evans, R.B. (Environmental Monitoring and 
upport Lab., Las Vegas, NV). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In gs of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

This paper deals with monitoring of those pollutants within 
the troposphere which the U.S. Environmental Protection Agency is 
required to control by the Clean Air Act of 1970. We limit ourselves 
to discussion of selected specific techniques and attempt to show 
how the use of these techniques fits into the overall national strategy 
for air pollution abatement. 


53409 (CONF-770478—P1, pp 401-406) Atmospheric sounding 
with passive microwaves: review and . Staelin, D.H. (Massa- 
chusetts Inst. of Tech., Cambridge). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

Global maps of temperatue profiles 0 to 20 km and of total 
water vapor and liquid water over ocean have been obtained from 
satellite-borne microwave spectrometers. Future satellites should 
extend the altitude range above 100 km and permit monitoring of 
H2O, Os, CO, N2O, and other trace constituents. Operational micro- 
wave temperature-sounding spectrometers are scheduled for launch 
on both military and civilian U.S. satellites, and future improvements 
can be expected. 


53410 (CONF-7608116—, pp 91-114) Panel III: plants as 
sources of airborne materials . Benninghoff, W.S.; Carson, J.L.; 
Dawson, G.A. Feb 1978. 

From Ecologists/Metrologists workshop; Douglas Lake, MI, 
USA (16 Aug 1976). 

In Ecologist/meteorologist workshop, 1976. 

Studies were conducted on the contribution of plants to the 
gaseous composition and ys loads of the atmosphere. The role 
of plants in contributing CO:, methane, and nitrogen oxides is 
discussed. The importance of ammonia as the only alkaline gaseous 
component of the atmosphere is discussed. Geophysical conse- 
quences of the presence in the air of small particles resulting from 
gas-to-particle conversion are discussed. Products released to the 
atmosphere from unconfined burning of plant materials are de- 
scribed. Other solids contributed to the air by plants are sulfur 
compounds, microorganisms, spores, pollen, plant fragments, and 
detritus. It was concluded that plant materials in the air are signifi- 
cant to human health, environmental quality, and climatic change. 
Recommendations are given with regard to various aspects of plant 
materials in the air. (HLW) 


§3411 (N—78-13408) A gas filter correlation monitor for CO, 
CH4, and HCl. Sebacher, D.I. (National Aeronautics and Space 
Administration, Langley Station, Va. (USA). Langley Research 
Center). Dec 1977. . (NASA-TP—1113; i —11868), NTIS PC 
A03/MF A0Ol1. 

A fast response instrument for monitoring the atmospheric 
constituents CO, CH, and HCl, using a modi ified nondis' — 
infrared technique, was designed, assembled, and tested. S gas 
filter correlation method uses a sample of gas to provide a selective 
filter for radiation absorbed in a gas mixture containing the specified 
gas. Depending on the spectral line broadening, temperature, and 
optical depth of the gas selected, exce pape high spectral resolu- 
tion may be attained. A description of the single beam rotating cell 
system and its specific costiention | is presented along with the signal 
processing circuit. Calibrations of the instrument show that the 
technique can be used to measure CO, CH,, and HCl concentrations 
as as 5 ppm-m. A field version was employed to measure 

diurnal variations of CO and CH,. The interfering effects of other 
atmospheric gases were analyzed. 


53412 Gye Toxic gases in heavy duty diesel truck cabs. 
Final report, October 1976—October 1977. Ziskind, R.; Carlin, T.; 
Axelrod, M.; Allen, R.W.; Schwartz, S.H. (Science Applications, 
Inc., Los Angeles, CA (USA)). Oct 1977. Contract DOT-FH-11- 
9186. 11lp. (SAI—260-78-52). 
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An experimental program was conducted to measure the cab 
concentrations of several toxic gases throughout a significant cross 
section of conditions and vehicles comprising heavy duty diesel 
truck population and use. Ambient and in-cab concentrations were 
continuously measured for carbon monoxide, nitric oxide and nitro- 
gen dioxide. Supplemental air bag samples were analyzed for sulfur 
oxides and total hydrocarbons. These data were used to assess the 
potential for performance and health degradation due to vehicle self- 
contamination. A tracer gas, SF6, was used to delineate the relative 
importance of various emission source locations and cab entrance 
pathways. The tracer tests showed that cab floor openings serve as a 
principal pathway for engine compartment gas transmission into the 
cab. A number of tractors were surveyed by idling and/or road tests. 
Primary findings included establishing a statistical correlation be- 
tween vehicle-induced elevated in-cab concentrations of specific 
gases and several testing parameters including: condition of win- 
dows, type of cab configuration and the presence of exhaust leaks 
and underside cab openings. Many vehicles were found to have in- 
cab concentrations of greater than 0.5 ppm NO2 which is considered 
by NIOSH to be a significant occupational exposure concentration. 


53413 (PB—276358) Review and synopsis of public participation 
regarding sulfur dioxide and particulate emissions from (R71-23), 
(R74-2), and (R75-7). Final report. Marder, S.M. (Illinois Inst. for 
Environmental Quality, Chicago (USA); Marder and Associates, 
Springfield, IL (USA)). Nov 1977, 737p. (IIEQ—77-21). NTIS PC 
A99/MF A01. 

The purpose of the report is to provide a concise abstract of 
three sets of regulatory proceedings conducted by the Illinois Pollu- 
tion Control Board on the subtect of Particulate and sulfur dioxide 
regulations. The three proceedings were docketed by PCB R71-23, 
R74-2, and R75-5. Topics covered in this report include the follow- 
ing: rationale for regulations/required emission reductions; technol- 
ogy utilized to achieve emission reductions; availability and reliabil- 
ity of control technology; capital and operating costs of control 
technology; negative environmental impacts of technology; avail- 
ability and feasibility of alternate fuels; impact of meeting standards; 
supplementary control systems; cost/benefit identification; status of 
utility compliance; and summary of gaps in testimony. (Portions of 
this document are not fully legible) 


53414 (UCRL—52000-77-9, pp 9-15) Microwave gas analyzer 
development at LLL. Hrubesh, L.W. Sep 1977. 

In Energy and technology review. 

Air-pollution control efforts have long been hampered by the 
need for adequate instrumentation. Since the mid-1960’s, LLL has 
worked to fill this need, developing an increasingly more sophisticat- 
ed series of monitors, detectors, and gas analyzers based on micro- 
wave spectroscopy. One of our instruments has achieved unprec- 
edented sensitivity, detecting (on a cycle of four data points per 
hour) less than 1 ppb of ammonia in air. Another continuously 
measures ammonia in the range 200 to 1000 ppb in our Imperial 
Valley environmental survey. A recent development is a monitor 
that is specifically sensitive only to water vapor. Another instru- 
ment, considerably less specialized, will measure any of 10 common 
hazardous solvents in concentrations as Jew as one-fifth of safe 
occupational limits. Future developments n_ w in the planning stage 
include an inexpensive process-control monitor to continuously ana- 
lyze the products of a chemical reaction and a hand-held personal 
monitor to check for local hazards such as carbon monoxide. 


53415 Distribution of chromium in vegetation and small mammals 
adjacent to cooling towers. Taylor, F.G. Jr.; Parr, P.D. (Oak Ridge 
National Lab., TN). J. Tenn. Acad. Sci.; 53: No. 3, 37-910ul 1978). 
Surface contamination of vegetation by aerosol pollutants and 
subsequent ingestion by grazing vertebrates is a pathway for incor- 
poration of toxic elements into food chains. Small mammals (herbi- 
vores) were live-trapped in a fescue-dominated field adjacent to 
large, mechanical draft cooling towers comparable to those utilized 
by power generation facilities. Cooling waters of the towers contain 
a chromate, zinc-phosphate compound to inhibit corrosion and foul- 
ing within the cooling system. A fraction of the cooling water 
becomes entrained within the exit air flow and is deposited as drift 
on the landscape. Resident mammals are subjected to increased 
chromium exposures both through ingestion and through inhalation 
pathways. Concentrations in vegetation ranged from 342 to 15 ppM 
at 15 and 130 meters downwind. Chromium distribution in mammals 
adjacent to the cooling towers was compared by organ analyses to 
corresponding organs and tissues of mammals collected remote from 
drift. Concentrations of chromium in pelt, hair, and bone of animals 
trapped near the cooling towers were significantly higher (P < 0.01) 
than concentrations in tissues from control animals. Air concentra- 
tions of chromiuri had previously been determined to be relatively 
constant at 50 ng/m* within 200m of the tower (Alkezweeny et al., 
1975), and thus provided a potential pathway for increased chromi- 
um levels through inhalation. The fate of ingested chromium-con- 
taminated vegetation and possible incorporation by body tissues was 
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determined from a feeding experiment using radiolabelled chromi- 
um. 


53416 Sulfate and nitrate data from the California aerosol char- 
acterization experiment (ACHEX). all's B.R.; Kothny, E.L.; 
Hoffer, E.M.; Hidy, G.M.; Wesolo J.J. (Calif State of 
me. Berkeley). "haben Sci. Technol.; 12: No. 4, 418-425(Apr 
1 

Sulfate and nitrate data obtained in the summers of 1972 and 
1973 with five fixed and one mobile sampling laboratory within 
California's South Coast Air Basin are presented. Included are 24-h 
average concentrations, diurnal variations, and size distributions 
obtained using a Lundgren cascade impactor. In addition, results for 
ammonia, ammonium, and other chemical species are given. Two- 
hour average concentrations of nitrate and sulfate up to 149 and 70 
$mu$g/m$sup 3$, respectively, are observed. 39 refs. 


53417 West Antarctic ice sheet and carbon dioxide greenhouse 
effect: a threat of disaster. Mercer, J.H. Nature (London); 271: No. 
5643, 321-325(26 Jan 1978). 

If the global consumption of fossil fuels continues to grow at 
its present rate, atmospheric carbon dioxide content will double in 
about 50 years. Present models of climatic effects of this doubling 
yield a rise in temperature that could cause — deglaciation of 
West Antarctica, leading to a 5 m rise in sea level. The models, 


which are discussed, are known to be crude and oversimplified, so 
climatic changes which occur could easily differ from the estimates, 
although there is as yet no way of knowing whether the models err 
on the pessimistic or optimistic side. 


53418 Profiles of polycyclic aromatic hydrocarbons in suspended 
particles of different cities in the Western Federal Republic of Ger- 
many. Tomin R.; Pott, F.; Voltmer, G. Zentralbl. Bakteriol. 
Parasitenkd., nfektionskr. Hyg., "Abt. 1. Orig., Reihe B; 166: No. 4-5, 
322-331(1978). (In German). 

The relative proportion of eight polycyclic aromatic hydro- 
carbons (PAH) in suspended particles from several sampling stations 
with different level of air pollution (cities and rural districts) was 
investigated. The PAH-profiles of most samples collected in three 
winters (1974/75, 1975/76. 1976/77) and in one summer (1975) were 
very similar. On the other hand the PAH-profiles differe distinctly 
from those of several exhausts, especially regarding automobiles, 
coke and oil stoves. It can be presumed, that the mixture of the 
emissions in the atmosphere leads to a rather uniform relative 
pr rtion of the eight PAH in the immission as much as the 

erence in stability of the PAH. 


53419 Sulfur dioxide uptake and the leaching of sulphates from a 
pine forest. Bache, D.H. (Central Electricity Generating Board, 
Nottingham, Eng.). J. Appl. Ecol.; 14: No. 3, 881- 395(Dec 1977). 
The average daily deposition velocity of sulfur dioxide onto a 
pine forest canopy in the UK was estimated using a flux gradient 
method. In dry summer the deposition velocity was estimated to be 
0.004 m s~'. Transfer was effected by the surface resistance r/sub c/. 
Comparison of r/sub c/ for SO2 with that for water vapor transfer 
suggests that stomatal control may be an important influence on the 
rate of deposition. Com n of the sulfate content of rainwater, 
after passing through a forest canopy, with the sulfate supplied via 
dry dry deposition indicates that significant leaching may occur at high 
fall and that rainfall enrichment is proportional to the airborne 
concentration of sulfur dioxide. 


53420 Development and field evaluation of an electrochemical 
ozone monitor. Possanzini, M.; Allegrini, I.; Liberti, A.; Brocco, D. 
(CNR, Rome, Italy). Riv. Combust.; 31: No. 10, 336-340(Oct 1977). 
A new electrochemical ambient ozone monitor is described. It 
uses a galvanic cell similar to that developed by Hersch. Ozone 
bubbling through a proper halide solution oxidizes bromide to bro- 
mine, which is in turn reduced at a platinum electrode, while 
oxidation takes place at a carbon anode. The current flow is propor- 
tional to ozone concentration and, after electronic processing, is 
recorded on a strip chart recorder or read on a digital voltmeter. 
Instrument sensitivity is 0.01 ppm, zero and span drifts are no more 
than 5% full scale. It can run unattended for several weeks and does 
not need calivration with standard ozone atmospheres. The analyzer 
performance and cost make it a reasonable alternative to the chemi- 
luminescent ozone monitor which was used in parallel during the 
evaluation. 3 refs. 


53421 Standard recommended practice for conversion units and 
factors relating to atmospheric analysis. Annu. Book ASTM Stand.; 
No. 26, 521-527(1977). 

ANSI/ASTM-D— 1914-68. 

A tentative recommended practice is given as an attempt to 
begin to bring about standardization in the results of air pollution 
measurements. Conversion factors are reported to five figures and 
organized in a rational order to facilitate the conversion from one 
basis to another. Factors are provided to change from units of 
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measure in one system to related units in other systems as well as to 
smaller or larger units in the same system. 


53422 Standard method for continuous analysis and automatic 
of the oxidant content of the atmosphere. Annu. Book ASTM 
Stand.; No. 26, 540-544(1977). 

ANSI/ASTM-D—2011-65. 

A continuous and automatic method is described for the 
determination of low concentrations of oxidants, i.e., substances 
capable of liberating iodine from buffered, neutral solutions of potas- 
sium iodide, in the atmosphere. Air samples are scrubbed counter- 
currently in the buffered potassium iodide solution, and the yellow 
color formed by liberation of iodine is measured photometrically and 
continuously recorded. The method is quantitative for ozone. Nitro- 
gen dioxide and certain peroxidized compounds also register with 
ow sensitivity, and reducing substances such as sulfur dioxide and 
hydrogen s de interfere by consuming iodine. 


53423 Standard test method for oxidant content of the atmo- 
sphere (neutral KI). Annu. Book ASTM Stand.; No. 26, 574-578(1977). 
ANSI/ASTM-D—23912-76. 
Low concentrations of oxidants including ozone, ome 
dioxide, chlorine, peroxyacetyl nitrate, and hydrogen peroxide pres- 
ent in the atmosphere may be determined by reaction of the oxidant 
with a buffered solution of potassium iodide and measurement of the 
released iodine spectrophotometrically. The method is applicable to 
concentrations of oxidants between 0.01 and 10 ppM as ozone. Sulfur 
dioxide causes serious interference in the determination. Other oxi- 
dants and reductants also interfere with the determination. 


53424 Standard test method for lead in the atmosphere by colori- 
metric dithizone procedure. Annu. Book ASTM Stand.; No. 26, 625- 
634(1977). 

ANSI/ASTM-D—3112-77. 

Determination of low levels of lead in the atmosphere using a 
very selective dithizone colorimetric procedures is described. Partic- 
ulate lead (that collected on a 0.45-4m membrane filter) and vapor- 
ous lead (that passing through the 0.45-um filter) are determined 
separately. The method as described is without interference from 20 
pg of Bi, 10 wg of TI), 100 wg of Sn(ID), and 200 pg of In(IID. 


53425 Standard test method for concentration and particle size 
distribution of airborne particulates collected in liquid media using an 
electronic counter. Annu. Book ASTM Stand.; No. 26, 731-737(1977). 

Designation: D—3365-77. 

Determination of quantitative counts and size distribution of 
insoluble airborne particulate matter greater than 0.6 um diameter is 
described. The particles are collected in a Greenburg-Smith or 
midget liquid impinger and placed in the counting position in the 
instrument sample stand. The suspension is forced through a restrict- 
ing aperture and each particle passing is recorded on an electronic 
counter scale according to selec size levels. The method is 
applicable to both ambient and stack particulates. 


Tentative test method for concentration and particle size 

distribution of particulate collected in the alundum thimble using a 

media electronic counter. Annu. Book ASTM Stand.; No. 26, 
765-773(1977). 

Designation: D—3563-76T. 

Determination of quantitative counts and size of insoluble 
gasborne particles collected on Alundum thimble is described. The 
stack sampler thimble with its collected particles is placed in a 
beaker with clean solvent/electrolyte and subjected to ultrasonic 
radiation until the particles are separated from the thimble. The 
particles — in the —— are forced through a restricting 
aperture, and each particle jaeree is recorded on an electronic 
counter in accordance with selected size levels. 


53427 Tentative test method for chromium in workplace atmos- 
pheres (colorimetric method). Annu. Book ASTM Stond; No. 26, 774- 
7791977). 

Designation: D—3586-77T. 

A method is described for the colorimetric determination of 
soluble chromium (Cr* and Cr® ) and insoluble chromium (chromi- 
um metal and insoluble Cr** salts) in the atmosphere. Concentrations 
of chromium less than 0.02 mg/m? in a 150-1 air sample can be 
determined. Soluble chromium particulates are collected on silver 
membrane filters, and insoluble chromium iculates are collected 
on cellulose ester-type membrane filters. All forms of chromium are 
converted to Cr® which is reacted with s-diphenyl-carbazide, and 
the resultant complex is measured spectrophotometrically at 540 nm. 
Iron, vanadium, molybdenum, copper, cadmium, and mercury cause 
interference with the determination. 


53428 Tentative test method for tin (inorganic) in workplace 
atmospheres (colorimetric method). Annu. Book ASTM Stand.; No. 26, 
780-782(1977). 

Designation: D—3587-77T. 
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This method for the determination of tin 
spectrophotometrically at 552 nm as the complex with catechol 
violet provides a means of evaluating exposures to inorganic com- 
pounds of tin in a concentration range which can be related to 
occupational health standards. Airborne particles are collected on 
eiidee ester-type membrane filters. The tin is dissolved and must 
be completely oxidized to Sn* prior to formation of the complex, 
since Sn** does not react with catechol violet. 


Tentative test method for nitrogen oxides (combined) con- 
tent in the atmosphere by the Griess—Saltzman reaction. Annu. Book 
ASTM Stand.; No. 26, 783-787(1977). 

Designation: D—3608-77T. 

A spectrophotometric method is described for the determina- 
tion of the combined NO, and NO in the atmosphere. The NO is 
quantitatively converted to NO: by a chromic acid oxidizer, and this 
resulting NO2 plus the NOz already present in the air sample are 
absorbed in an azo-dye forming reagent. Within 15 min a red-violet 
color is produced which is measured spectrophotometrically at 550 
nm. The method is applicable to the determination of 0.002 to 5 
ppM. 


53430 Trace substances in environmental health. XI. Hemphill, 
D.D. (ed.). Columbia, MO; University of Missouri (1977). 50lp. 
(CONF-770676—). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

The purpose of these conferences is to explore the biological, 
ecological and health significance of the numerous inorganic and 
especially organic chemical substances which are present, normally, 
in trace amounts in our environment, particularly in our air, food 
and water. We are concerned not only with anthropogenic but also 
with naturally-occurring substances, and especially with man’s redis- 
tribution of natural substances. A primary objective in organizing 
these conferences has been to encourage interdisciplinary discussions 
and interactions. This significance of trace substances becomes in- 
creasingly evident. Each year new discoveries increase our knowl- 
edge of the beneficial and/or deleterious roles of trace substances in 
the quality of our environment and eventually the health of man. 
The significance of new findings may not be perceived to the fullest 
extent without being viewed through the “eyes” of all disciplines. 
Individual entries were made for most papers. 


53431 Urban airborne trace metals and associated mortality: 
some epidemiological observations. Winkelstein, W. Jr. (Univ. of 
California, Berkeley). pp 73-80 of Trace substances in environmental 
(97D. XI. Hemphill, D.H. (ed.). Columbia, MO; Univ. of Missouri 
(1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

A number of diseases are caused by trace metals. Such 
substances enter the body through ingestion of food, absorption 
through skin or respiration. Additionally, trace metals can be intro- 
duced parenterally by medical manipulation. The potential for dis- 
ease depends on the nature of the agent, susceptibility of the host and 
effective dosage. Until recently, it was not technically feasible to 
quantify the amount of trace metals in the ambient air, a source for 
contamination of food, soiling of skin and pollution of inspired air. 
Now, however, it is possible to measure and map trace metal 
concentrations in air and relate these to disease occurrence. The 
resulting associations may provide insight into the distributional 
characteristics of certain diseases. Data from a study of urban air 
pollution are used to demonstrate some of the methodological issues 
and — as well as the potential insights expected from such 
research. 


53432 Aerosol characterization for sulfate health effects assess- 
ment in Florida. Leslie, A.C.D.; Ahlberg, M.S.; Winchester, J.W.; 
Nelson, J.W. (Florida State Univ., Tallahassee). pp 349-357 of Trace 
substances in environmental health. XI. Hemphill, D.D. (ed.). Co- 
lumbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Initial results from a statewide program of measurement of 
the sulfur content of aerosol particle size fractions show: a trend of 
decreasing concentration of S in fine particles (less than 2 pm 
diameter) with location along the length of Florida from Pensacola 
to Miami; a qualitatively similar trend in July-August and in Decem- 
ber 1976 sampling periods, although with a quantitatively greater 
relative decrease in the summer- average concentrations which are 
not strongly dependent on local urbanization near the sampling sites; 
a range transport into Florida of submicron aerosol S is apparent- 
ly the dominant factor accounting for the observed average trend on 
concentration. The results further demonstrate the advantages of the 
experimental design of this study, viz.: use of miniaturized and easily 
deployed sampling equipment; use of light aircraft for field deploy- 
ment, thus oy intimate control of sampling conditions by the 
investigator; use of cascade impactors with smallest aerosol size cut 
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at 0.25 wm aerodynamic diameter; use of high sensitivity and rapid 
proton induced x-ray emission analysis for obtaining the large data 
sets needed for observing statistically significant trends in concentra- 
tions. 


53433 Chromatographic profile and analysis of trace organic 
compounds in selected water. Vogi, C.R.; Leimer, K.R. (Univ. of 
Missouri, Columbia). pp 358-364 of Trace substances in environmen- 
tal health. XI. Hemphill, D.D. (ed.). Columbia, MO; Univ. of Mis- 
souri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Low boiling compounds such as halomethanes may be en- 
riched by extraction, headspace formation or purging/adsorption 
methods. Relatively non-volatile organics may be adsorbed on solid 
collecting media or concentrated by temperature or pressure. The 
concentrated sample can then be subjected to quantitative analysis 
and a general screening test as a "chromatographic profile” using 
different detecting systems to characterize water. This paper pre- 
sents some preliminary data on the halomethanes and profiles of 
organic compounds in a municipal water system. 


53434 Atmospheric inorganic and organic arsenic. Attrep, M. Jr.; 
Anirudhan, M. (East Texas State Univ., eae 5 365-369 of 
Trace substances in environmental health. XI. Hemphill, D.D. (ed.). 
Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

The presence of arsenic in the environment has primarily 
been reported as total As without identification of the chemical 
compound. The purpose of this investigation was to develop and test 
a simple method in which 2 broad categories of chemical forms may 
be identified. These are the inorganic As compounds and the organ- 
oarsenic compounds. The method involves differentiation by means 
of nitric acid-sulfuric acid digestion and hydrochloric acid digestion. 
In samples collected in 1973, the total concentration of As ranged 
from 0.05 pg/m* to 0.14 wg/m*. It was found that the organoarsenic 
compound category represented a major portion of the total As 
content in these atmospheric samples. It is felt that this is a reflection 
of the use of a variety of As compounds as defoliants during the 
cotton harvesting season. 


53435 Determination of zinc, cadmium, and lead in biological and 
environmental materials by isotope dilution mass spectrometry. Gram- 
lich, J.W.; Machlan, L.A.; Murphy, T.J.; Moore, L.J. (National 
Bureau of Standards, Washington, DC). pp 376-380 of Trace sub- 
stances in environmental health. XI. Hemphill, D.D. (ed.). Columbia, 
MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Techniques have been developed for the accurate and precise 
determination of the concentration of zinc, cadmium and lead using 
thermal ionization mass spectrometry. These techniques have been 
applied to the analysis of a variety of biological materials such as 
blood, hair and nails, and to environmentally related materials such 
as water, air particulates and fossil fuels. Uncertainty in the accuracy 
of the isotope dilution method is less than 0.5 percent for all 3 
elements, and is nearly independent of element concentration from 
the percent level down to the ng/g (ppB) range where the analytical 
blank becomes a significant contribution to the uncertainty. The 
mass spectrometric methodology and chemical separation proce- 
dures are presented along with examples showing the effect of 
sample impurities on the quality of the analytical data. 


53436 Contamination of vegetation, soil, snow, and garden crops 
by atmospheric deposition of mercury from a chlor-alkali plant. 
Temple, P.J.; Linzon, S.N. (Ontario Ministry of the Environment, 
Toronto). pp 389-398 of Trace substances in environmental health. 
XI. Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Samples of vegetation, soil, fresh fruits, vegetables and snow 
were collected around a large (160 tons of chlorine/day) chlor-alkali 
plant located in an industrial-residential area to determine the degree 
and extent of mercury contamination surrounding the plant. Maple 
foliage averaged 15 pg/g of Hg up to 260 m downwind, and 
concentrations 10 times higher than background were found 1800 m 
downwind. Mercury levels in soil were generally lower than those 
found in vegetation collected at the same location. Mercury concen- 
trations averaged 3 g/g in surface (0 to 5 cm) soil within 300 m of 
the plant, but only 1 mg/g in subsurface (5 to 10 cm) samples. 
Mercury levels in surface soil 1800 m dowwind averaged 6 times 
higher than background concentrations. Mercury in snow ranged 
from 0.9 to 16 xg/1 within 500 m of the plant and dropped to 0.10 
ug/l 3 km downwind. Background concentrations averaged 0.03 
pes. Highest Hg concentrations in garden produce were found in 
eafy crops suca as lettuce and beet greens. One lettuce sample 


contained 99 ng/g (fresh wt) and a sample of beet greens contained 





5310 ENERGY RESEARCH ABSTRACTS 


37 ng/g (fresh wt). Tomatoes collected within 400 m of the source 
2 _—o wt) and cucumbers averaged 4.5 ng/g (fresh 

results indicate that significant contamination of 
ion, soil, snow and home garden produce by atmospheric 
ee a © ee eS ee © oe 
chlor-alkali plant. 


53437 Movements of heavy metals and organohalogens through 
food chains and their effects on populations and communities. pp 285- 
300 of Ecological toxicology research. Effects of heavy metal and 
organohalogen compounds. McIntyre, A.D.; Mills, C.F. (eds.). New 
York; Plenum Press (1975). 

916) From Conference on eco-toxicology; Quebec, Canada (6 May 
1974). 

See CONF-7405125—. 

The following topics are discussed: accumulation, transfer, 
and fate of heavy metals and organohalogens; biological effects on 
individuals and populations; models and monitoring of pollution 
nw) research meeds; and ecosystem models and prediction. 


53438 Analytical methodology. pp 301-310 of Ecological toxicol- 

ogy research. Effects of heavy metal and —e com- 

oo McIntyre, A.D.; Mills, C.F. (eds.). New York; Plenum Press 
1975). 

1976) From Conference on eco-toxicology; Quebec, Canada (6 May 

See CONF-7405125—. 

The following topics are discussed: importance of making 
monitoring techniques as simple as possible; significance of great 
quantities of by- ucts; relation of purpose of investigation to 
analytical m ; sampling techniques; preparation of sample; iden- 
tification of material; standards, reference materials, and interlabora- 
tory comparisons; presentation of data; and future studies. (HLW) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 52194, 52747, 53180, 53679 


53439 (BNL—50813) 1977 environmental monitoring report. 
Naidu, J.R. (ed.). (Brookhaven National Lab., Upton, N.Y. (USA)). 


Apr 1978. Contract EY-76-C-02-0016. 82p. Dep. NTIS, PC A05/MF 
A0l. 

The environmental levels of radioactivity and other pollutants 
found in the vicinity of Brookhaven National Laboratory (BNL) 
during 1977 are summarized in this report. As an aid in the interpre- 
tation of the data, the amounts of radioactivity and other pollutants 
released in airborne and liquid effluents from Laboratory facilities to 
the environment are also indicated. The environmental data includes 
external radiation levels; radioactive air particulates; tritium and 
iodine concentrations; the amounts and concentrations of radioactiv- 
ity in and the quality of the stream into which liquid effluents are 
released; the concentrations of radioactivity in sediments and biota 
from the stream; the concentrations of radioactivity in and the 
quality of ground waters underlying the Laboratory; and concentra- 
tions of radioactivity in milk samples obtained in the vicinity of the 
Laboratory. 


53440 (NVO—0410-45) Operation FULCRUM: onsite radiologi- 
cal safety report, October 197 ber 1977. Mullen, O.W.; 
Eubank, B.F. (comps.). (Allied Chemical Corp., Idaho Falls, ID 
(USA). Idaho Chemical Se ag - tions Office). Mar 1978. 
Contract EY-76-C-08-0410. 24p. Dep. NTIS, PC A02/MF AOl. 
FULCRUM was the name assigned to the series of under- 
o_o, experiments conducted at the Nevada Test Site from 
1, 1976 to September 30, 1977. Remote radiation measure- 
ments were taken during and after each nuclear experiment by a 
telemetry system. Monitors with portable radiation detection instru- 
ments surveyed reentry routes into ground zeroes before other 
planned entries were made. Continuous surveillance was provided 
while personnel were in radiation areas and appropriate precautions 
were taken to protect persons from unnecessary exposure to radi- 
ation and toxic gases. Protective clothing and equipment were issued 
as needed. Complete radiological safety and industrial hygiene cov- 
erage was provided during drilling and mineback operations. Tele- 
metered and portable jation detector measurements are listed. 
Detection instrumentation used is described and specific operational 
procedures are defined. 


53441 (PNL—2500(Pt.2), pp 2.3-2.4) Suspended particle interac- 
tion and uptake in terrestrial plants. Cataldo, D.A. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

The purpose of these studies is to develop an understanding of 
the bahavior and fate of airborne pollutants following interception 
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by plant foliage. Submicron (<1 pm) particles intercepted by plant 
canopies behave differently, with respect to retention time on fo- 
liage, than >10 pm particles. The present studies with ***AmO, 
show submicronic particles (respiratory size range) to be effectively 
intercepted and retained on ee foliage. Even under rigorous 
leaching conditions, >70% of the deposited Am is retained. The 
data also suggest that retention tends to increase with residence time 
on foliage. Transport studies show a significant fraction of the foliar 
deposits to be transported to roots and seed. The quantity transport- 
ed to these tissues tends to increase following leaching treatments 
(simulated rainfall). Investigations are continuing in an effort to 
understand the behavior of particulate forms of transuranics in 
the environment. Areas of study include: an evaluation of the 
retention characteristics of **Am, 7*Cm, and **’7Np in addition to 
238Py; the extent of uptake and translocation of the transuranics 
following foliar contamination; and elucidation of the relationships 
between particle size and mechanisms associated with their retention 
and bioavailability. 


53442 (PNL—2677) Environmental status of the Hanford Site 
for CY 1977. Houston, J.R.; Blumer, P.J. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Jun 1978. Contract EY-76-C-06- 
1830. 63p. Dep. NTIS, PC A04/MF AO1. 

Environmental data collected during 1977 showed continued 
compliance of Hanford operations with all applicable state and 
federal regulations. Included in the environmental data collected 
were measurements of external radiation and radionuclide analysis of 
air samples, Columbia River water, wildlife, soil, vegetation, and 
surface waste waters. In addition, all roadways, railways, and active 
as well as retired burial grounds were surveyed periodically to 
detect any abnormal levels of radioactivity. 


53443 (UCRL—13861-1) Charge distributions for radioactive 
aerosols in a bipolar permeated by an electric field. Mead, 
J.E. (Kansas State Univ., Manhattan (USA)). 19 Jun 1978. Contract 
W-7405-ENG-48. 60p. Dep. NTIS, PC A04/MF AOI. 

Thesis. 

Steady-state charge distributions are obtained for radioactive 
aerosol particles in bipolar ionized atmospheres with concentrations 
of 10? to 10° ions/cm*. Ion—particle attachment is based on a 
diffusion—conduction model with unequal ion mobilities. Asymptot- 
ic formulas for charge distributions are derived from charge transfer 
rate equations. Cases include low and high specific activities with 
weak and strong electric fields.) Mean charge and variance are 
obtained for Poisson and shifted Gaussian approximations in the 
appropriate cases. Comparisons are made with numerically calculat- 
ed distributions. 


53444 Environmental surveillance for radionuclide contamination 
utilizing high-resolution gamma-ray spectroscopy. Eldridge, J.S.; 
Oakes, T.W. (Oak Ridge National Lab., TN). pp 370-375 of Trace 
substances in environmental health. XI. Hemphill, D.D. (ed.). Co- 
lumbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

, perimeter and remote air monitoring networks estab- 
lished many years ago have provided a unique collection of samples 
for studying atmospheric transport of fallout radionuclides. Recent 
changes in “ees requirements for ERDA laboratories led to the 
application of high-resolution “ray spectroscopic techniques 
to the determination of susie tam “fay emitters in quarterly 
composite air filter samples. Beryllium-7, a neutron deficient radion- 
uclide formed by cosmic interactions with nitrogen and oxygen in 
the upper atmosphere, is usually present in greater concentrations 
than most other gamma-emitters. The Chinese atmospheric test of a 
nuclear device in September 1976 led to a study of the temporal 
variation at a single network station as well as a study of fallout in 
soils and vegetation. Specific examples for the determination of 
gamma-emitting radionuclides in air filters and soil samples are 
presented. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


53445 (CONF-780520—4) Preliminary result of a three dimen- 
sional numerical simulation of cloud formation over a cooling pond. 
Yamada, T. (Argonne National Lab., I. (USA)). 1978. Contract W- 
31-109-ENG-38. 46p. Dep. NTIS, PC A03/MF AOl1. 

From 2. thermophysics and heat transfer conference; Palo 
Alto, CA, USA (24 May 1978). 

Cooling ponds receive large amounts of waste heat from 
industrial sources and release the heat to the atmosphere. These 
large area sources of warm and moist air may have significant 
inadvertent effects. This paper is a preliminary step in the develop- 
ment of a method for estimating the perturbations in the atmosphere 
produced by a cooling pond. A three-dimensional numerical model 
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based on turbulence second-moment closure equations and Gaussian 
cloud relations has been developed. A simplified version of the 
model, in which only turbulent energy and length-scale equations 
are solved prognostically, is used. Numerical simulations are a. 
ducted using as boundary conditions the data from a cooling pond 
study conducted in northern Illinois during the winter of 1976-1977. 
Preli analyses of these simulations indicate that formation of 
clouds over a cooling pond is sensitive to the moisture content in the 
ambient atmosphere. 


53446 (PPSP-CPCTP—20(Vol.1)) Chalk Point Cooling Tower 
Project. Environmental Systems Corporation's FY77 final report, July 
1, 1976—August 31, 1977. Volume I. Phase V, analysis and archiving 
progam. (Environmental Systems Corp., Knoxville, Tenn. (USA). 
Engineering Projects Div.). May 1978. Contract EY-76-C-02-2381. 
333p. Dep. NTIS, MF A01. 

Portions of document are illegible. 

Results are reported from an analysis of data on thermal 
effluents emitted from the natural draft cooling tower of a fossil-fuel 

wer plant located in the coastal region of Maryland. Data are 

included on the visible plume as recorded pepe pee conden- 
sation droplet size distribution, ground-level sea concentrations, 
and plume dispersion and drift in relation to wind velocity and other 
meteorological conditions as influenced by seasonal changes. 


53447 (PPSP-CPCTP—20(Vol.2)) Chalk Point Cooling Tower 
Project. Environmental Systems Corporation's FY77 final report, July 
1, 1976—August 31, 1977. Volume II. Cooling Tower Drift Dye Tracer 
Experiment. (Environmental Systems Corp., Knoxville, Tenn. 
(USA). Engineering Projects Div.). Dec 1977. Contract EY-76-C-02- 
2381. 121p. Dep. NTIS, MF AOl. 

Portions of document are illegible. 

Results are reported from dye tests of the dispersion of the 
vapor plume from the natural draft cooling tower of a fossil-fuel 
power plant located in the coastal region of Maryland. 


53448 (ANL-Trans—1134) Precipitation in the environment of 
wet cooling towers. Marquardt, W.; Ihle, P. Translated from Z. 
Meteorol.; 27: No. 6, 366-377(1977). 22p. Dep. NTIS, PC A02/MF 
AOl. 
The release of droplets from wet cooling towers and the 
~ ipitation due to condensation from cooling tower plumes can 
ve an unfavorable effect upon the environment. Precipitation from 
cooling towers is a potential hazard to the safe operation of electric 
power lines and to road traffic. The paper deals with the experimen- 
tal, theoretical, and statistical analysis of precipitation emitted from 
cooling towers. For the determination of even very small amounts of 
es gn (down to 0.02 mm/h) the so-called acetone method was 
rther developed. This method is based on conductivity measure- 
ments. In a field consisting of four cooling towers precipitation 
measurements were made. From these experiments conclusions on 
the intensity and the range of precipitation were obtained. On the 
average, the maximum of precipitation was observed at distances 
between 2 and 4 cooling tower heights. The position of the precipita- 
tion maximum originating from the superposition of several cooling 
tower plumes depends on the wind speed. There is a satisfactory 
agreement between the theoretical precipitation intensities for vari- 
able air temperatures and humidities and experimental data. From 
these investigations and the statistical analysis of meteorological 
observations the frequencies of the occurrence of cooling tower 
precipitation and the frequencies of certain precipitation thresholds 
being exceeded as a function of direction and distance are obtained. 
The presentation of the frequencies of excess intensities are impor- 
tant for an optimum design of cooling towers, overhead line switch 
installations, and for safety on roads. In the inland flat country of the 
GDR there is a minimum number of excess frequencies to the NW 
and S of cooling towers. 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 52883 


53449 (PB—275862) Niagara frontier emission inventory, 1975. 
Particulate matter and sulfur dioxide point and area source inventories 
for Erie and Niagara Counties in New York. Final report. (Engineer- 
ing-Science, Inc., McLean, Va. (USA)). 28 Oct 1977. Contract EPA- 
68-02-1380. 246p. 

Engineering-Science assisted the New York State Depart- 
ment of Environmental Conservation (DEC) in updating their exist- 
ing point and area source air pollutant emission inventories of 
Riser pot matter and sulfur dioxide for Erie and Niagara Counties. 

f point sources (greater than 25 tons per year of particulates or 
dioxide) were comprehensively analyzed using DEC data at 

their Buffalo office. ES obtained additional information required to 
complete the updates from questionnaires sent to plant representa- 
tives. The updated inventory for major sources represents normal 


ENVIRONMENTAL SCIENCES, TERRESTRIAL 5311 


point source operation, with separate accounting for unusual operat- 
ing conditions during calendar year 1975. Control equipment down- 
time was considered in developing 1975 emission levels. ES updated 
minor point sources with the assistance of the DEC data manage- 
ment computer system edit program which identifies missing or 
suspect data based on predetermined discriminator limits. In devel- 
oping area source parameters and allocation procedures, ES made 
use of the methodologies described in Volumes 1 through 13 of the 
EPA Guideline Series for AQMA analysis. ES and the DEC jointly 
conducted a survey of fuel dealers and prime suppliers. In addition 
to the development of area source values for subcounty areas, ES 
recommended appropriate emission factors to the EPA for their use 
in estimating emissions. 


REGULATIONS 
REFER ALSO TO CITATION(S) 52424, 52883, 53413, 53740 


53450 (PB—276138) Revised technical guide for review and eval- 
uation of compliance schedules for air pollution sources. Final report. 
Gerstle, R.; Hall, F.; Shah, Y. (PEDCO-Environmental, Inc., Cin- 
cinnati, Ohio (USA)). May 1977. Contract EPA-68-01-3150. "431p. 
Compliance schedules previously presented in the first edition 
of a Technical Guide for Review and Evaluation of Compliance 
Schedules (Publication EPA 340/1-73-00la), have been reviewed 
and up-dated where required. Schedules for new industries are 
included and control systems are reviewed and evaluated based on 
information supplied by the manufacturers. Also included is a de- 
scription of the compliance schedule format, summary schedules he 
type of control device, and an explanation of various factors whic 
ect installations. Process descriptions, emission sources, emission 
characteristics, and commonly used control equipment are given for 
each industry studied. 


53451 Standards of performance for new stationary sources: pe- 
troleum refinery Claus sulfur recovery plants, Fed. Regist. (Wash., 
D.C.); 43: No. 31, 10866-10873(15 Mar ar 1978). 

From Protection of Environment 40CFR60, Environmental 
Protection Agency. Air Programs. 

This rule establishes standards of performance which will 
limit emissions of sulfur dioxide (SO2) and reduced sulfur com- 
pounds from new, modified, and reconstructed petroleum refinery 
Claus sulfur recovery plants. The standards implement the Clean Air 
Act and are based on the Administrator’s determination that emis- 
sions from petroleum refinery Claus sulfur recovery plants contrib- 
ute significantly to air pollution. The intended effect of the standards 
is to require new, modified, and reconstructed petroleum refinery 
Claus sulfur recovery plants to use the best technological system of 
continuous emission reduction. 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 53402, 53403, 53661, 53752 


53452 (CONF-770478—P1, pp 601-607) Microwave muitispec- 
eo of snow. Schanda, E.; Hofer, R. (Univ., Bern). 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

A long-term observational program on the microwave emis- 
sion and scatter behavior under controlled conditions has been 
started at a high-altitude alpine test site. All stages of development of 
the snow-cover during the whole season are under investigation. 
The purpose of this study is to achieve the required knowledge on 
the microwave radiative properties of snow for the optimization of 
the microwave payloads of air- and space-borne snow sensors and 
for the interpretation of large-scale snow maps obtained by these 
sensors. Preliminary results of the first month of our investigation 
obtained with the radiometers at 4.9, 10.5, 21 and 36 G are 
presented. 


53453 Monitoring terrestrial ecosystems by analysis of nutrient 
export. O'Neill, R.V.; Ausmus, B.S.; Jackson, D.R.; Van Hook, R.1,; 

Van Voris, P.; Washburne, Cc; Watson, A.P. (Oak Ridge National 
Lab., TN). Water, Air, Soil Pollut.; 8: 271-277(1977). 
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Current methodology for environmental impact assessment 
relies heavily on ulation parameters to detect ecological effects 
of i We believe that recent advances in ecosystem analy- 
sis it the identification of monitoring points that reflect changes 
in the total system. Focusing on mechanisms of ecosystem homeosta- 
sis, we suggest soil nutrient loss as a sensitive, holistic measure of 
ecological effects. In three separate studies, attempts were made to 
detect the effects of toxic substances by monitoring relevant popula- 
tion parameters. In each case, disturbance could be detected in 
nutrient cycling, but no significant change was evident in the popula- 
tion/community parameters. These results indicate that indices of 
total ecosystem function may be feasible. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 52027, 52028, 53430, 53436, 
53437, 53438, 53517, 53572, 53657, 53699, 53731 


53454 (CONF-770478—P1, pp 467-481) Energy and remote 
sensing. Summers, R.A. (Energy Rensassh and Development Ad- 
ministration, Washington, DC); Smith, W.L.; Short, N.M. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The potential contributions of remote sensing, particularly 
LANDSAT data, to implementation of The President's National 
Energy Plan (NEP) and Nuclear Power Policy Statement of April 
1977, ap to fall into the following five categories: (1) exploration 
by acceleration of the exploration process for naturally-occurring 
energy-related materials, e.g., uranium, oil, gas; (2) exploitation by 
improving the efficiency of extracting, es and transporting 
identified mineral resources; (3) power plant siting by more effective 
site selection for power installations and related infrastructure 
through improved assessment of geological hazards (fault identifica- 
tion), water needs/availability, and effluents; (4) environmental as- 
sessment and monitoring through assistance in establishing environ- 
mental baselines related to energy production and in monitoring 
deviations, e.g., CO2 monitoring, strip mining and land restoration; 
(5) transportation infrastructure by providing improved mapping and 
monitoring capability to ensure design and operation of most effi- 


cient (minimum energy) transportation networks principally for de- 
veloping countries. Requirements for early action on remote sensing 
applications to uranium resource estimation, global CO2 monitoring 
and to strip mining and land restoration are emphasized. 


53455 (PNL—2500(Pt.2)) Pacific Northwest Laboratory annual 
report for 1977 to the DOE Assistant Secretary for Environment. Part 
2. Ecological sciences. Vau: , B.E. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Feb 1978. Contract EY-76-C-06- 
1830. 162p. Dep. NTIS, PC A08/MF AOI. 

Separate abstracts were prepared for 19 sections of this 
report. A list is included of publications during 1977 that discuss 
research on the ecological impact of energy technologies. 


53456 (PNL—2500(Pt.2), pp 6.1-6.15) Terrestrial effects of oil 
shale development and development of chemical reactions, stability and 
transport model of oil shale process wastes in soil. Wildung, R.E.; 
Garland, T.R.; Riley, R.G.; Silviera, D.J.; Rogers, J.E.; Bean, R.M.; 
Li, S.W. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

The search for domestic energy supplies will lead to increased 
exploitation of domestic fossil fuels. Vast domestic resources of oil 
shale may — a long-term alternative to petroleum-derived fuel 
products. tical — experience with shale oil is limited in 
comparison to other fossil fuel production since serious industry 
consideration of shale oil production has not been concerted. Meth- 
ods proposed for winning shale oil from its deposits range from 
conventional mining and aboveground retorting technologies to in 
situ combustion methodology. Although the technical and economic 
aspects of this wide range of options have been generally studied, the 
environmental impacts must be assessed, as questions of siting, 
control technology, licensing, and regulation can strongly affect the 
best production strategy. Preliminary results are reported from stud- 
ies on the chemical characterization of effluent residuals from oil 
= wastes, their transport through soils, and toxic effects 
on plants. 


53457 (PNL—2500(Pt.2), PP 7.1-7.31) Multitechnology and sup- 
porting research programs. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

This section includes research efforts that provide informa- 
tion applicable to several presently operating technologies as well as 
those being investigated for the future. In these colin logies the 
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nature of the environmental problem is equally applicable to any one 
technology; e.g., thermal and chemical pollution of water due to 
operation of steam electric plants, whether nuclear, fossil fuel, or gas 
fired; or, the statistical design needed for differentiating a general 
background of industrial pollution from the contributions, if any, 
arising from operation of an energy facility. The two main groups of 
projects reported include biomathematical methods for the analysis 
of natural systems and the quantitative ecology of impact evaluation; 
and aquatic ecological studies including the effects of water quality 
alterations on fish behavior; the ecological effects of combined 
aquatic stressors; the effects of energy systems effluents on coastal 
ecosystems; the bioavailability of energy effluent materials in coastal 
ecosystems; the marine chemistry of energy-generated pollutants; 
and methods for in situ measurement of pollutants. 


53458 Effect of nutrient application and aeration on oil degrada- 
tion in soil, Odu, C.T.I. (Univ of Ibadan, Niger). Environ. Pollut. 
(London); 15: No. 3, 235-240(Mar 1978). 

Oil degradation was determined in oil-polluted (1 or 2 ml of 
light Nigerian crude/20 g soil, equivalent to 5 and 10% pollution) 
soils treated with (NH,),SO, and with nutrient elements with and 
without enhanced aeration. There was no significant difference in oil 
degradation in soils with and without enhanced aeration, nor in soils 
treated with and without (NH,)},SO, and/or nutrients after 4 weeks 
incubation. 10 refs. 


53459 Some factors affecting the transport of heavy metals in 
woody plant tissue. Dollard, G.J.; Lepp, N.W. (Liverpool Polytech- 
nic, Eng.). pp 433-439 of Trace substances in environmental health. 
XI. Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Some features of the xylem tissue of European Sycamore 
(Acer pseudoplatanus L.) will be discussed in relation to the trans- 
port of heavy metals along the xylem conduits. Results from com- 
partmental studies of xylem tissue will be reported, together with 
further data relating to the binding of heavy metal ions and heavy 
metal/amino acid complexes in this tissue. The results will be dis- 
cussed in terms of mechanisms for movement and binding of these 
elements in xylem tissue. 


53460 Further studies on the development of tree-ring analysis as 
a method for heavy metal pollution histories. Tian, T.K.; 
Lepp, N.W. (Liverpool Polytechnic, Eng.). pp 440-447 of Trace 
substances in environmental health. XI. Hemphill, D.D. (ed.). Co- 
lumbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Studies have been made of heavy metal levels found in the 

annual growth rings of several tree species growing on contaminated 
soils in areas with past mining histories. These sites are at present 
remote from any major source of heavy metal pollution. The rela- 
tionship between the metal levels found in the annual growth rings 
and growth patterns of the sampled trees will be examined in the 
light of variations of both parameters occurring within and between 
trees of the same population. The results will be related to the 
—s development of this technique for constructing heavy metal 
pollution histories. 
53461 Control of environmental contamination by cadmium, lead, 
and zinc near a new lead belt smelter. Wixson, B.G. (Univ. of 
Missouri, Rolla); Gale, N.L.; Downey, K. pp 455-461 of Trace 
substances in environmental health. XI. Hemphill, D.D. (ed.). Co- 
lumbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Research during the past 7 years has indicated anomalous 
concentrations of lead, zinc and cadmium in the forest and aquatic 
ecosystems near the AMAX lead smelter in southeast Missouri. The 
peculiar chemical and physical attributes of Cd contribute to a 
concentration of this metal in bag-house dust and stack emissions 
generated during the smelting of Pb. The greatest environmental 
concentrations of Cd and associated heavy metals have been ob- 
served in leaf litter and sediments collected from streams. Average 
concentrations of Cd in decomposing leaf litter range from approxi- 
mately 10-200 ppM along forest ridges to 765 ppM in samples from 
stream beds. Observed concentrations of Pb and Zn in close proxim- 
ity to smelting operations also merit control considerations. Environ- 
mental concern for this type of heavy metal contamination has led to 
the development and installation of special control measures by 
industry to curtail these problems. 


53462 Present status of environmental and health in 
the United Kingdom. Thornton, L.; Webb, J.S. (Imperial Coll. of 
Science and Technology, London). pp 81-88 of Trace substances in 
environmental health. XI. Hemphill D.D. (ed.). Columbia, MO; 
Univ. of Missouri (1977). 
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From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Relationships between geochemistry and the health and pro- 
duction of crops and livestock are well established in the UK; 
geochemical maps have been used to define regional patterns of 
nutritionally essential and potentially toxic trace metals related to 
both subclinical and clinical problems. Current research is aimed at 
determining the potential role of multielement associations in the 
rock-soil-plant-animal system. Research into the role of geochemis- 
try in human health is less advanced. This paper reviews recent 
work on trace elements in the environment in relation to public 
health and epidemiology and outlines current research with respect 
to cardiovascular diseases, cancer and dental caries. 


53463 Biogeochemistry of arsenic on polluted sites in S. W. 
England. Porter, E.K.; Peterson, P.J. (Univ. of London). pp 89-99 of 
Trace substances in environmental health. XI. Hemphill, D.D. (ed.). 
Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

A number of sites in South West England are contaminated 
with arsenic from mine and smelter waste while in other locations 
the soils are geochemically enriched. A study is in progress of the 
biogeochemistry of As on selected sites with a range of As contents. 
The very toxic areas support an impoverished and restricted flora, 
although the plants can accumulate extremely high concentrations of 
As—up to 6000 yg/g™* dry wt. Our investigations have shown that 
evolution of As tolerance has occurred which is specific to the 
arsenate ion. No tolerance to arsenite was observed. Certain sites 
were shown to be considerably enriched with As and the concentra- 
tions of nitric acid extractable As ranged up to 30,000 ug/g” dry 
soil. However, water soluble soil As levels were usually in the range 
of 1.0 to 2.5 ug/g™' dry wt. Studies of the relative abundance of 
organic and inorganic forms of As in the water soluble extracts have 
identified the major form as arsenate. Ongoing research into the 
formation of organo-As compounds should reveal their relevance in 
the ecosystem. Preliminary investigations suggest that arsine can be 
generated on certain sites and attempts to measure arsine evolution 
by microorganisms from the sites are described. Data from various 
components of the As ecosystem are discussed as a basis for the 
construction of a model of the As cycle. 


53464 Ethylmercury: formation in plant tissues and relation to 
methylmercury formation. Fortmann, L.C.; Gay, D.D.; Wirtz, K.O. 
(Environmental Protection Agency, Las Vegas, NV). pp 117-122 of 
Trace substances in environmental health. XI. Hemphill, D.D. (ed.). 
Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Seedlings of the common dwarf garden pea Pisum sativum, 
cv. Little Marvel, exposed to elemental mercury vapor formed both 
methylmercury and ethylmercury in all parts of the plant. Concen- 
trations of both organomercury compounds fluctuated considerably 
over a 48-hr exposure period, although the total of detectable forms 
of Hg continued to rise due to an increase in EtHg formation. 
Ethylmercury formation was greater in the light than in the dark, 
but MeHg concentration did not differ significantly under either 
condition. The pattern of change in the concentrations of MeHg and 
EtHg suggests both are metabolites of a single Hg pathway in peas. 


53465 Elemental content of animal feed, animal excreta, and 
sewage sludge. Boyer, K.W.; Capar, S.G.; Tanner, J.T.; Friedman, 
M.H. (Food and Drug Administration, Washington, DC). pp 264- 
271 of Trace substances in environmental health. XI. Hemphill, D.D. 
(ed.). Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Animal excreta and sewage sludge are currently being used as 
animal feed ingredients on an experimental basis. The elemental 
contents of a typical cattle feeder lot ration, a dried cattle manure, a 
dried poultry manure and a metropolitan sewage sludge are com- 
a for 21 elements of both toxicological and nutritional interest. 

¢ analyses were conducted using neutron activation analysis, 
induction coupled plasma optical emission spectroscopy, atomic 
absorption spectroscopy and anodic stripping voltammetry. Com- 
parisons of results obtained by more than one analytical technique 
are made wherever possible. Possible implications of the higher 
levels of specific trace elements found in animal wastes and sewage 
sludge compared to traditional animal feeds are discussed. 


53466 Toxic trace elements and oil shale production. Chappell, 
W.R. (Science Applications, Inc., LaJolla, CA); Runnells, D.D. pp 
383-388 of Trace substances in environmental health. XI. Hemphill, 
D.D. (ed.). Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

An interdisciplinary, multi-university research team spon- 
sored by ERDA is investigating the potential for release of harmful 
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amounts of trace elements into the environment by the extraction 
and processing of oil shale. Scientists from the University of Colora- 
do, Colorado State University and the Colorado School of Mines are 
studying the background levels of trace elements in natural materi- 
als, the mass flow through oil shale retorts, the uptake of trace 
elements by plants and the leachability of trace elements in retorted 
shales and disturbed soils. This paper briefly describes the program 
and discusses some of the results obtained to date. 


53467 Lead and cadmium content of urban garden vegetables. 
Preer, J.R. (Massachusetts Inst. of Tech., Cambridge); Rosen, W.G. 
pp 399-405 of Trace substances in environmental ith. XI. Hem- 
phill, D.D. (ed.). Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Leafy vegetables grown in 14 gardens in the Boston metro- 
politan area have been analyzed for lead and cadmium by atomic 
absorption spectrophotometry. Elevated Pb and Cd content has been 
observed in vegetables from some gardens. Lead content was higher 
in gardens near heavily travelled streets. Lead and Cd content of 
leafy vegetables ranged from 7 to 42 yg Pb/g dry matter and 0.8 to 
9.1 pg Cd/g dry matter. 


53468 Stream sediment geochemi 

dustrial environmental pollution and 

Peninsula. Shaver, G.C. (Shaver Hospital Research Foundation, St. 
Catharines, Ont.); Fortescue, J.A.C.; Peach, P.A.; Curtis, S.A. 
406-412 of Trace substances in environmental health. XI. Hemphill, 
D.D. (ed.). Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Previous research has demonstrated that environmental geo- 
chemical surveys at the regional level in the Niagara Peninsula will 
detect areas of interest with respect to particular elements which 
may be related to the health of plants, animals or man. This paper 
describes other areas of interest in the peninsula based on the 
distribution maps for silicon, aluminium and zirconium at the region- 
al level of surveying together with data obtained from 2 geochemical 
surveys at the followup level of intensity. One is based on detailed 
stream sediment surveying and the other on a biogeochemical survey 
based on the chemical analysis of branches of aspen trees collected in 
the vicinity of the regional level Ni area of interest described 
previously. The paper also includes a flow diagram showing rela- 
tionships between 3 levels of geochemical surveys which may be 
undertaken in order to solve problems of environmental geochemis- 
try and geoepidemiology. 


53469 Demethylation of MSMA by soil microorganisms. Ab- 
delghani, A.; Anderson, A.; Englande, A.J.; Mason, J.W.; deKer- 
nion, P. (Tulane Univ., New Orleans). pp 419-426 of Trace sub- 
stances in environmental health. XI. Hemphill, D.D. (ed.). Columbia, 
MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

The chemistry of arsenic governs both its toxicity and distri- 
bution in the environment. Both organic and inorganic forms are 
found naturally in soil and generally pentavalent compounds are 
considered less toxic than the other organic and inorganic oxidative 
states. The rate at which the herbicide MSMA (monosodium meth- 
anearsonate) and organic arsenicals in general, are converted to 
inorganic products has not been established for low soil concentra- 
tions. This study monitored the microbial degradation of MSMA 
using a clay type soil as the culture medium. Screening studies were 
done at 11, 22 and 43 ug/ml MSMA at a neutral pH with a mixed 
microbial population. Demethylation rates were based upon decom- 
position of 14-C labeled MSMA with the evolution of radioactive 
CO:. Analysis for *CO2 was done using a Beckman liquid scintilla- 
tion counter. Tests showed degradation to be dependent on MSMA 
concentrations with peak rates of demethylation of 29 percent/ 
month for all MSMA concentrations. At the termination of the 
screening studies, the medium was analyzed using thin layer chroma- 
tography. Arsenates were found to be among the end products of the 
microbial decomposition of MSMA. Individual rate studies were 
performed using 4 microorganisms isolated from the screening tests. 
Rates of demethylation for individual organisms ranged from 3.8 to 
26 percent/mo. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 53440, 53442, 53444, 53455 


53470 (PNL—2500(Pt.2), pp 8.3-8.6) Rockwell support studies. 
Rogers, L.E. Feb 1978. 
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In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

The Rockwell Hanford Operations (RHO) supported ecologi- 
cal studies are designed to clarify ecosystem structure and function- 
ing as ining to the management of radioactive waste control 
areas. To date, emphasis has been placed on characterizing the 
abiotic and biotic components of these areas, resulting in publication 
of over 20 PNL documents and several scientific articles pertinent to 
the 200 Area Waste Management Program. Results are reported 
from studies on the food habits of ground-dwelling beetles, mule 
deer, and American Coots inhabiting the areas, and the radiation 
dose received by rodents inhabiting waste management areas. 


53471 (PNL—2500(Pt.2), PP 8.7-8.9) Decommissioning and de- 
contamination studies. Uresk, D.W.; Cline, J.F. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

The decommissioning of retired Hanford facilities requires 
careful consideration of environmentally-related factors. Applicable 
ecology programs have been designed to: develop the technology 
associated with burial ground stabilization, thereby minimizing biotic 
access and transport of radioactive wastes and, characterize present 
300 Area burial grounds to ascertain the potential biotic transport of 
waste materials away from managed facilities. Results are reported 
from studies on the role of plants, small and ants as 

tential transport vectors of radionuclides from radioactive waste 
urial grounds. 


53472 Migration of radioactive wastes: radionuclide mobilization 
by complexing agents. Means, J.L. (Princeton Univ., NJ); Crerar, 
D.A.; Duguid, J.O. Science; 200: No. 4349, 1477-1481(30 Jun 1978). 

Ion exchange, gel filtration chromatography, and gas chroma- 
tography-mass spectrometry analyses have demonstrated that 
ethylenediaminetetraacetic acid (EDTA), an extremely strong com- 
plexing agent commonly used in decontamination operations at 
nuclear facilities, is causing the low-level migration of cobalt-60 
from intermediate-level liquid waste dis; pits and trenches in the 
Oak Ridge National Laboratory burial grounds. Because it forms 
extremely strong complexes with rare earths and actinides, EDTA 
or similar chelates may also be contributing to the mobilization of 
these radionuclides from various terrestrial radioactive waste burial 
sites around the country. 


53473 Concentrations of radionuclides and selected stable ele- 
ments in fruits and vegetables. Oakes, T.W.; Shank, K.E.; Easterly, 
C.E.; Quintana, L.R. (Oak Ridge National Lab., TN). pp 123-132 of 
Trace substances in environmental health. XI. Hemphill, D.D. (ed.). 
Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Twenty-two types of fruits and vegetables collected from 2 
commercial supermarkets were analyzed for their radionuclidic and 
stable element composition. A specific gamma-emitting isotope anal- 
ysis was performed on each sample for “K, Co, ®Zr-Nb, '°*Ru, 
125Sb, '°7Cs, ?®Ra, and ***Th. Concentrations of stable elements in 
each sample were determined using multi-element neutron activation 
analysis (Ag, Al, As, Au, Ba, Br, Ca, Ce, Cl, Co, Cr, Cs, Cu, Eu, Fe, 
Hf, I, K, La, Mg, Mn, Mo, Na, Rb, Sb, Sc, Se, Sr, Ta, Te, Th, Ti, V, 
Zn, Zr) and atomic absorption (Cd, Ni, Pb). Information on the 
composition of a typical diet is used to estimate the radiological dose 
to man subsequent to ingestion of these fruits and vegetables. The 
stable element compositions of the analyzed foodstuffs were com- 
pared with estimated values assuming foliar deposition and long term 
soil buildup of effluents from a large modern coal fired steam plant. 
It is tentatively concluded that no toxic levels in foodstuffs will 
— from operation of a precipitator equipped, coal fired steam 
plant. 


SOIL 
REFER ALSO TO CITATION(S) 52156, 52164 


53474 (PNL—2500(Pt.2), pp 2.5-2.11) Transuranic complexation 
in soil and uptake by plants. Wildung, R.E.; Garland, T.R.; McFad- 
den, K.M.; Cataldo, D.A.; Drucker, H.; Sullivan, M. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

The principal objective of these studies is to define the role of 
soil microbial and chemical processes in influencing the long-term 
availability, distribution, and form of transuranic elements in plants 
and animals. In order to accomplish this objective, basic studies have 
been undertaken to determine: the effects of Pu and other transur- 
anic elements on soil microbial populations and processes; the poten- 
tial for alteration of valence state and formation of transuranic- 
organic complexes in soil as a function of soil physicochemical 
properties and soil microbial activity; the influence of soil microbial 
and plant processes on the kinetics, extent of uptake, sites of deposi- 
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tion, and form of transuranic elements in plants; and the gut trans- 
port and form of transuranic elements in animals as related to soil 
and plant variables. 


53475 (PNL—2500(Pt.2), PP 2.13-2.15) Quantitative aspects of 
plutonium field studies. Gilbert, R.O.; Doctor, P.G.; Eberhardt, L.L. 
Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

The purpose of this project is to provide quantitative and 
statistical support and methodology for the design and analysis of 
plutonium and other transuranic ecosystem and field studies. Empha- 
sis is on developing methods for sampling and statistical analyses to 
identify and deal with the extremely high variability in plutonium 
and other transuranic concentrations in environmental samples and 
to effectively communicate this information to scientists engaged in 
Pu field studies. The design problem is being considered in terms of 
the rather different objectives that may be considered in planning 
field studies, such as the movement and dynamics of plutonium 
within and between ecosystem components, estimation of amounts 
and concentrations in these components, and more generally, sam- 
pling to assess the need for clean-up or to evaluate hazards. Specific 
activities are: the publication of a statistics newsletter (TRAN- 
STAT); research into appropriate statistical methods for the analysis 
of ratio data and for effectively summarizing and reporting transur- 
anic field data; preparation of a manuscript giving sources of infor- 
mation on ae statistical methods; research in evaluating 
appropriateness of iging techniques for estimating spatial pattern 
and inventories; identification of sampling designs and analyses ap- 
propriate for cleanup situations; and maintaining contact with other 
statisticians and scientists engaged in transuranic field studies. 


53476 (PNL—2500(Pt.2), pp 2.21-2.23) Use of analog elements 
to predict the equilibrium and behavior of ic elements in the 
environment. Weimer, W.C.; Laul, J.C.; Kutt, J.C. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

Several naturally-occurring elements with chemical proper- 
ties similar to those of selected transuranic elements have been 
chosen and are being examined as potential predictors of transuranic 
geochemical behaviors. This approach may allow the estimation of 
the long-term behaviors of transuranic elements in the environment 
by analyses of the steady-state behaviors of their analog elements. 
The elements receiving principal attention are the transuranics Am 
and Cm and their proposed lanthanide element analog Nd. 


53477 (PNL—2500(Pt.2), pp 2.25-2.26) Weathering and aging of 
transuranics. Schreckhise, R.G.; Cline, J.F.; Farrar, D.T.; Paine, D. 
Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

The release of transuranium elements from the nuclear energy 
industry poses questions for which data are very limited. Informa- 
tion is needed to quantify the movement of radiocontaminants 
through food chains to assess the potential hazards to man. Quantita- 
tive data are required on the transfer of transuranics from soil to 
vegetation. Of special interest are the effects time (weathering, 
aging, and associated biological processess in soil) has on the avail- 
ability of transuranium elements to be taken up by plants from soil. 
This study provides information on the effects of time on the uptake 
of transuranics from soil by range and crop plants. Data are included 
on *8Py, 73°Pu, *Cm,-**1Am, and 797Np. 





TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 53475, 53476, 53477, 53678 


53478 (BNL—50796) Radiological analyses of Marshall Islands 
environmental samples, 1974—1976. Greenhouse, N.A.; Milten- 
berger, R.P.; Cua, F.T. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 12 Dec 1977. Contract EY-76-C-02-0016. 48p. Dep. NTIS, 
PC A03/MF AOl1. 

Results are reported from the radiological analysis of environ- 
mental samples collected in the Marshall Islands during 1974 
through 1976. Most of the samples were collected on or near the 
Bikini Atoll and included plants, soil, fish, catchment water, and 
sediments, with emphasis on local marine and terrestrial food items. 
Data are presented from y spectral analysis and the content of ®Sr 
and transuranic elements in the samples. 


53479 (PNL—2500(Pt.2), pp 2.27-2.32) Radioecology of uranium 
and radioecology of waste management areas (ROWMA). Schreck- 
hise, R.G.; Rickard, W.H.; Brauer, F.P. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

Studies reported here are concerned with the degree of 
uptake of various radionuclides from soil, sediments, and water by 
terrestrial and aquatic biota, the potential of removal of radioactivity 
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from waste management areas by biota, and the transfer of radionu- 
clides between organi and ecological trophic levels. The long- 
term objective of the ROWMA studies is to delineate and quantify 
underlying ecological processes affecting transport of radioactivity. 
A portion of effort is allocated also to site specific problems caused 
by biotic vectors; i.e., birds, insects, and wild animals that cause 
wider dissemination of radioelements. First year studies on the 
ROWMA projects centered upon characterizing the abiotic environ- 
ment and the biota of representative waste management areas on the 
Hanford Reservation, and the uptake of uranium isotopes by plants 
in uranium-contaminated soil. 
53480 (PNL—2500(Pt.2), pp 2.33-2.38) Radioecology of '*°I and 
Tec and influence of soils and aquatic sediments on the chemical 
behavior, transport, and bioavailability of pollutants. Garlard ; 
Schreckhise, R.G.; Wildung, R.E.; Cataldo, D.A.; McFae~” 
Wilkerson, C.L.; Cline, J.F.; Uresk, D.W.; Klepper, E 

In Pacific Northwest Laboratory annual repo 
the DOE Assistant Secretary for Environment. Part 2. 

The long-term environmental behavior and ultim. a 
129] cannot be inferred with confidence from the well-studied shu 
lived isotope ‘I. Furthermore ®°Tc does not resemble iodine in % 
soil/plant behavior, as has been assumed in the past. Therefore, its 
long-term behavior and ultimate fate remains uncertain. The quanti- 
tative measurement of '*°I and Tc in environmental samples is also 
technically complex and costly. The '°I can be measured in a 
variety of low-level environmental samples using neutron activation 
procedures. The "Tc still presents difficulties, but a sensitive mass 
spectrometric approach is under development for environmental 
application. In aquatic sediment studies, investigations have been 
directed toward measurement of the | ag meee properties of 
suspended and bottom sediments of the lower Columbia River 
watershed and radionuclide (®°Tc, !*°I) and trace metal speciation, 
transport and biological availability as influenced by sediment prop- 
erties and seasonal and man-induced changes in watershed and river 
conditions. 


53481 (PNL—2500(Pt.2), pp 8.11-8.14) Service assessment stud- 
ies. Rickard, W.H.; Watson, D.G. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

Results are reported from long-term ecological monitoring of 
important animals on the Hanford Site. This report concerns the 
Canada goose, the great blue heron, and chinook salmon spawning in 
the Columbia River. 


53482 (TID—3910-S12) Terrestrial and freshwater radioecology. 
A selected bibliography. Klement, A.W. Jr.; Schultz, V. (Washington 
State Univ., Pullman (USA). Dept. of Zoology). 1978. 141p. Dep. 
NTIS, PC A07/MF AO. 

This bibliography includes annotated references to some 1400 
items that have appeared in the world literature since 1975 on the 
radiobiology of terrestrial and fresh water ecosystems. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 51779, 51785, 51810, 52883, 
53380, 53638, 53783, 53784, 53806, 53813, 53817 


53483 (CONF-770478—P1, pp 363-377) Remote sensing of envi- 
ronmental impact of land use activities. Paul, C.K. (Agency for 
International Development, Washington, DC). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

A pro Thematic Mapper with greater spectral and 
spatial resolutions for the fourth Landsat will usher in new environ- 
mental monitoring capability. The benefits of employing remote 
sensing for discrimination of environmental impacts as opposed to 
more traditional ground sampling methodologies far outweigh the 
incremental costs of converting to an aircraft-satellite multistage 
system. An example of land use monitoring by satellite multispectral 
scanners for local, large scale urban environmental impact assess- 
ments is the Central Atlantic Regional Ecological Test Site 
(CARETS) by the U.S. Geological Survey. From a regional per- 
spective, the Association of Bay Area Governments (ABAG) in 

ifornia and the Regional Environmental Assessment Program 
(REAP) in North Dakota are experimenting with Landsat data in 
developing environmental data bases, whereas the Pacific Northwest 
Land Use Task Force and the U.S. Army Corps of Engineers are 
further along in the technology transfer process by utilizing remote 
sensing data for the continuous updating of environmental informa- 
tion systems. The Maryland Bureau of Mines and Geology is using 
Landsat imagery specifically for monitoring total area and land 
cover change in the state due to strip mining activities. 
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53484 (CONF-770478—P1, pp 393-399) Corps of Engineers ap- 
plications for remote sensing of the environment. Kurtz, M.K. Jr. 
(Army Engineer Topographic Labs., Fort Belvoir, VA); Jarman, 
J.W. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

An objective overview is presented of the application of 
remote sensing technology in the Corps of Engineers. Examples are 
given of attempts to use the current state-of-the-art to achieve 
particular disciplinary or mission-oriented goals. The Corps, present- 
ly engaged in both research and development and technology trans- 
fer, has encountered some interesting situations. Practical operation- 
al utilization depends not only on technology, but also economic 
benefit/cost factors and some unprecedented legal, political, and 
social issues. Yet, at a time when increased agency commitment to 
operati ial usage is being sought, an assessment of the state-of-the- 
art reveals that sensor technology, data processing and analysis, and 
models still require further development. There is a challenge in 
synchronizing technology push with the demand pull of dimly 
perceived user needs. They should complement each other rather 
than oppose. The goal is to use the combined push-pull effect to lead 
to increased productivity and responsiveness by the Corps. 


53485 (CONF-770478—P1, pp 615-623) Testing the accuracy of 
remote sensing land use maps. Van Genderen, J.L. (Fairey Surveys 
Ltd., Maidenhead, Eng.); Lock, B.F.; Vass, P.A. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

This paper presents a sampling and statistical testing proce- 
dure for a remote sensing of land use that incorporates the probabil- 
ity of making incorrect interpretations at particular prescribed accu- 
racy levels, for a certain number of errors, for a particular sample 
size. This approach offers a more meaningful explanation of the 
interpretation accuracy level of an entire remote sensing land use 
survey. The sampling strategy presented has the added advantage 
that it can easily be adapted for use with most forms of remote 
sensing imagery, including orbital data. It provides a reliable frame- 
work for testing the accuracy of any remote sensing image interpre- 
tation - based land use classification using the minimum number of 
sample points; thereby saving time and money. 


53486 (CONF-770478—P1, pp 671-682) Reindeer range inven- 
tory in western Alaska from computer-aided digital classification of 
LANDSAT data. George, T.H.; Stringer, W.J.; Baldridge, J.N. 
(Univ. of Alaska, Fairbanks). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

An inventory of reindeer-range resources has been conducted 
for the USDA Soil Conservation Service of 1.6 million hectares of 
wildlands in western Alaska using clustering techniques with digital 
Landsat data. Computer-aided digital analysis produced a provision- 
al map of rangeland types which was used to design the field 
collection of vegetation and soil type data. This field data facilitated 
refinement of the inventory map and was used to describe the map 
units. The informational classes important to range resources were 
wet, moist and alpine tundra, tidal marsh, brush and open spruce 
forest. A significant feature of the study was the extraction of 
acreage figures by administrative boundaries within the study area. 
In addition to soil and vegetation association map products (at scales 
of 1 : 250,000 and 1 : 63,360) acreage values were tallied from the 
digital data for each of the four grazing permit areas established by 
the Bureau of Land Management. 


53487 (CONF-770478—P2, pp 837-847) Application of IR- and 
MSS-data in the Ruhr District, Germany. Stock, P. (Siedlungsver- 
band Ruhrkohlenbezirk, Essen). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The Siedlungsverband Ruhrkohlenbezirk (Ruhr Planning Au- 
thority—SVR) is a user of remote-sensing data, which are needed 
for its planning decisions. Since its foundation it has appreciated the 
value of aerial photography: IR and MS scanners have been in use 
since 1970. The IR data provide information about the thermal 
loading of the Rhine, and are also particularly useful for determining 
the climatology of the urban and surrounding country areas. The 
methods used by SVR to interpret the IR pictures are described. The 
object of this work is the production of maps indicating the thermal 
distribution in the conurbation. 
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53488 (CONF-770478—P2, pp 1091-1099) Thermal imagery for 
census of ungulates. Wride, M.C.; Baker, K. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

A Daedalus thermal linescanner mounted in a light single 
engine aircraft was used to image the entire 270 square kilometers 

ithin the fenced perimeter of Elk Island Park, Alberta, Canada. 

The data were collected during winter, 1976 in morning and midday 
(overcast conditions) processed and analyzed to obtain a number for 
total ungulates. Five different ungulate species were present during 
the survey. Ungulates were easily observed during the analysis of 
linescanner imagery and the total number of ungulates was estab- 
lished at 2175 compared to figures of 1010 and 1231 for visual 
method aerial survey results of the same area that year. It was 
concluded that the scanner was much more accurate and precise for 
census of ungulates than visual techniques. Advantages over visual 
survey methods include: no technition effect; no observed fatigue; 
— at night, early morning and without snow cover; detection 
of camo e or neutral colored animals; accurate results, repeat- 
able results, and habitat permanently recorded. Disadvantages in- 
clude: restricted in severe terrain, southern latitudes; sex of animal is 
not recorded; species ation is limited to different sized animals; 
and cost is equal to or higher than visual methods. Applications of 
the thermal scanner include total counts bf os concentrations 
or high densities, sampling programs or ani habitat relationships 
(both habitat and animal are represented on imagery). Cost is compa- 
rable to helicopter census work. 


53489 (CONF-770478—P2, pp 1183-1195) Land utilization and 
ecological aspects in the Sylhet-—Mymensingh Haor region of Bangla- 
desh: an analysis of LANDSAT data. Chowdhury, M.I.; Elahi, K.M. 
(Jahangirnagar Univ., Dacca, Bangladesh ). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The objectives of this r are to indicate whether remote 
sensing data from Landsat (ERTS) imageries could be used in 
identifying, evaluating, and mapping landuse patterns of the Haor 
area in Bangladesh. In the present study one Landsat imagery of the 
16 covering Bangladesh provided sufficient coverage for the Haor 


region of Sylhet-Mymensingh districts. Selected cloud-free imageries 
of the area for the period 1972—75 were studied. Imageries in bands 
4, 5 and 7 were mostly used. The method of analysis involved 
utilization of both human and computer services of information from 
ground, aerial photographs taken during this period and space imag- 
eries. 


(CONF-770478—P2, pp 1289-1299) Reducing LANDSAT 
data to parameters with physical significance and signature extension: 
a view of LANDSAT capabilities. Salmon-Drexler, B.C. (GeoSpectra 
Corp., Ann Arbor, MI). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The premise of this paper is that LANDSAT is capable of 
sensing only a few physical parameters; all computer processing and 
recognition schemes for LANDSAT data can be successful only to 
the extent that the desired classifications correlate with, or are 
designated by, these physical parameters. When this is not the case, 
automatic recognition results can become highly circumstantial and 
often hopelessly ambiguous. Although some limited differentiation of 
plant species can be done by computer processing, most often 
separation of vegetation types is less dependent on species differ- 
ences than on differences caused by topography or content of 
vigorous vegetation. Much of the contrast provided in LANDSAT 
data is provided by differences in vegetation cover. 


53491 (CONF-770478—P2, pp 1301-1307) Aerial albedos of nat- 
ural vegetation in southeastern Australia. Howard, J.A. (Food and 
Agriculture Organization, Rome). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

70 mm black-and-white low-level photography was used to 
record the track of the aircraft, which was then plotted on conven- 
tional 1:80,000 23 cm photogrammetric } open ay and referenced 
against simultaneous measurements of the beam albedos of vegeta- 
tion. Using stereoscopic pairs of the 70 mm photographs, the vegeta- 
tion was classified into sub-formations. Marked differences in the 
sub-formation albedos were observed. A two-way table using stand 
height and crown cover of the sub-formations clearly showed a very 
distinctive trend of albedos. This finding may be important in other 
vegetal studies. 
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53492 (CONF-770478—P2, pp 1381-1386) Development of an 
in data base for land use and water planning. Adams, 
J. (Toledo Metropolitan Area Council of Governments); VanS- 
chayk, C.; Istvan, L.B. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

To help understand the role played by different land re- 
sources in water quality management we created a me based 
data system. The id Resource Information System (LRIS) allows 
data to be readily retrieved or statistically analyzed for a variety of 
purposes. It is specifically formatted to perform coordination of 
water quality data with the co-occurrance of land resource factors 
such as soil characteristics, land use, hydrology, topography, etc. 
Our new understanding of the region gained through the use of 
LRIS has gone well beyond the initial p of assessing water 
quality conditions. The land use and natural features information has 
provided a well defined starting point for a systematic evaluation of 
proposed land uses, transportation, housing, and other public invest- 
ments. It has laid the foundation for a comprehensive and integrated 
approach to many different planning and investment programs pres- 
ently underway. 


53493 (PB—276024) Annotated bibliography of natural resource 
information: northwestern New Mexico. Final report. J h, T.W.; 
Wood, J. (Ecology Consultants, Inc., Fort Collins, (USA); 
Dames and Moore, Phoenix, AZ (USA)). Sep 1977. Contracts DI- 
14-16-0008-2156;DI-14-16-0006-3129. 150p. 

This bibliography covers the flora, fauna and selected physi- 
cal characteristics of the Northwestern New Mexico ‘Ecological 
Test Area’ being studied in depth by the Western Energy and Land 
Use Team. This Test Area covers known coal deposit sites in the 
state. Published and unpublished documents located by April 1977 
and pertinent to the Test Area are listed. Subject, author, geographic 
and species indexes are included. 


53494 (PNL—2500(Pt.2), pp 1.1-1.2) Land use and coal technol- 
ogy. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

The Arid Lands Ecology Reserve and the Hanford National 
Environmental Research Park were established to promote the use 
of the Hanford Site for ecological research, especially studies related 
to energy technologies and their potential for environmental im- 
pacts. Coal is currently regarded as the most dependable interim 
source of energy in the United States. To meet expected demands, 
coal needs to be mined in large quantities and may be mined 
predominantly in locations of sparse ——. Often the most 
economical way to extract coal is through surface mining. It is 
expected that following coal extraction the pits will be filled with 
overburden, graded to approximate original contour, native topsoil 
applied to prescribed depths and planted with climatically adapted 
herbs, shrubs or trees. Because primary productivity in dry regions is 
characteristically low, it is realistic to expect, if the above procedure 
is followed, that the oe surfaces will also produce little 
phytomass in the years following restoration. ———- data are 
needed for accurate estimation of the economic feasibility of a 
particular restoration practice or its alternative. Research programs 
are discussed briefly. 


53495 (PNL—2500(Pt.2), pp 1.3-1.9) Land use. Rickard, W.H.; 
Rogers, L.E.; Sauer, R.H. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

The National Environmental Research Park (NERP) encour- 
ages the use of Hanford Site ecological habitats and facilities through 
graduate students from universities and colleges and for senior 
investigators with funding support from sources other than US 
DOE. Terrestrial ecology studies are mostly confined to the Arid 
Lands Ecology Reserve and are concerned with short and long-term 
impacts relating to energy technologies and perturbations of natural 
origin in shrub-steppe ecosystems. These projects provide the kind 
of ecological information needed to meet the intent of the National 
Environmental Policy Act (NEPA) as well as advancing the state of 
ecological knowledge in the scientific community at large. Land 
restoration studies are aimed at testing alternative ways to success- 
fully revegetate surface-mined lands in the most arid parts of the 
_ nited States. Current research projects are discussed brief- 
y. 


53496 Update on overburden characteristics. Smith, R.M.; Free- 
man, J.R. (WVa Univ, Morgantown). Min. Congr. J.; 64: No. 3, 27- 
31(Mar 1978). 

Reclamation begins with overburden characterization. With 
the eye, with simple field measurements, and in the laboratory by 
calibrated physical and chemical measurements. It is important to 
judge, sample and determine the right properties consistently. 7 refs. 
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53497 Effects of a winter road on small mammals. Douglas, R.J. 
(Renewable Resources Consulting Services Ltd., Edmonton, Alber- 
ta, Canada). J. Appl. Ecol.; 14: No. 3, 827-834(Dec 1977). 
Comparisons of vegetation on a winter road with that found 
in an adjacent undisturbed forest suggested that the winter road 
significantly modified the vegetation producing a habitat similar to a 
dry meadow. Reduced numbers of Clethrionomys rutilus and slight- 
ly increased numbers of Microtus pennsylvanicus on the winter road 
were features also found to occur in habitats that were disturbed by 
naturally occurring spring flooding. Populations of small mammals 
were found to be generally higher in undisturbed areas than on the 
winter road but M. ylvanicus made up a higher percentage of 
the population on the road than it did in most undisturbed areas. 
Diurnal activity of Clethrionomys rutilus was found to be signifi- 
cantly reduced on the winter road as compared to undisturbed areas. 


53498 Seasonal variation in the availability of plant nutrients in 
acid colliery spoil. Williams, P.J.; Chadwick, M.J. (Univ. of York, 
England). J. Appl. Ecol.; 14: No. 3, 919-931(Dec 1977). 

The pH, percentage moisture, and temperature of colliery 
spoil, and the K, Ca, Mg, Na, Fe, Zn, Cu, Mn and Al concentration 
of saturation paste extracts of the spoil, were measured at frequent 
intervals for 2 years. The effects of additions of limestone, shoddy 
and sewage sludge on these attributes were also studied. Extractable 
Al, Mn, Cu, Zn and Fe was greater in the spoil in summer and 
autumn, while extractable K and pH were lower at those times. 
These seasonal variations are likely to have a considerable effect on 
plant establishment and growth on spoil. Addition of limestone 
significantly increased pH and reduced extractable Al, Mn and Zn. 
It also reduced extractable Zn, Fe and Cu, and increased Ca, though 
these effects were not significant. Neither shoddy nor sewage sludge 
had any significant effect on any of the attributes measured and also 
had no significant effect upon the seasonal pattern of variation. Wide 
seasonal and diurnal variations in temperature were recorded at 1 cm 
depth and also, to a lesser extent, at greater depths in the spoil. 


REGULATIONS 
REFER ALSO TO CITATION(S) 52883 


53499 (PB—276132) Procedures used at the National Bureau of 
Standards to determine selected trace elements in biological and 
botanical materials. Special pub. Mavrodineanu, R. (National Bureau 
of Standards, Washington, DC (USA). Analytical Chemistry Div.). 
Nov 1977. 297p. (NBS-SP—492). 

This volume consists of thirteen papers describing the analyt- 
ical procedures selected at the National Bureau of Standards (NBS) 
for the determination of Ag, Al, As, Be, Bi, Ca, Cd, Cr, Cu, Fe, Hg, 
K, Mg, Mn, Mo, Na, Ni, Pb, Pt, Sb, Se, Te, Tl, V, and Zn in 
biological and botanical materials. These procedures are used at the 
— time for the certification of various substances issued by 

BS as Standard Reference Materials, and belong to the following 
analytical disciplines: sample preparation, neutron activation analy- 
sis, spark source mass spectrometric isotope dilution, atomic absorp- 
tion and flame emission spectrometry, molecular absorption spec- 
trometry, fluorescence spectrometry, and polarography. Further de- 
tails on the analytical methods including sample preparation, purity 
of reagents, and problems associated with blanks are given in sixteen 
= papers which are reproduced in the Appendix to this 
volume. 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 52998 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 53403, 53789 


53500 (CONF-770478—P1, pp 731-755) Use of clear lakes as 
standard reflectors for atmospheric measurements. Ahern, F.J. 
(Canada Centre for Remote Sensing, Energy, Mines and Resources, 
— Goodenough, D.G.; Jain, S.C.; Rao, V.R.; Rochon, G. 


From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 


ENVIRONMENTAL SCIENCES, AQUATIC 5317 


A method is proposed for using clear lakes as dark back- 
grounds against which the atmospheric path radiance can be deter- 
mined from satellite observations. If the path radiance can be deter- 
mined to sufficient accuracy, the atmospheric extinction can be 
inferred with suitable radiative transfer models. An extensive pro- 
gram of observation has been made to determine the magnitude and 
variability of the various contributors to the total radiance observed 
by a satellite. It is shown that the volume and surface reflectance 
contributions (in the absence of sunglint) are small, constant, and can 
be modelled accurately enough to make these an insignificant source 
of error. The sunglint radiance observed in this investigation may be 
a significant source of error. Comparison of observed path radiances 
with those calculated by the Turner-Spencer (1972) model show 
systematic differences which could be explained either by systematic 
errors in the calibration of the observations or by shortcomings of 
the model. It is shown that atmospheric extinction can be inferred 
from the path radiance observation after systematic differences be- 
tween the model and observations are removed. The individual 
sources of error in the path radiance and extinction coefficient 
estimates are determined, and the total error in these estimates is 
calculated, with and without sunglint. It is shown that the technique 
proposed here could be an accurate and reliable means of estimating 
path radiance and atmospheric extinction from satellite observations 
over clear lakes. 


53501 (CONF-770478—P1, pp 775-781) Use of LANDSAT im- 
agery to locate uncharted coastal features on the Labrador Coast. 
Fleming, E.A. (Dept. of Energy, Mines, and Resources, Ottawa); 
Lelievre, D.D. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

In 1976 the Atlantic Region of the Canadian Hydrographic 
Service carried out a survey of several offshore islands, rocks and 
shoals on the Labrador Coast. On this survey, for the first time, 
LANDSAT imagery was used to assist in the location of uncharted 
hydrographic features. Several satellite coverages of the coast were 
studied prior to the survey by Topographical Survey, EMR, and 
suspected shoal points identified. Using map-derived control points 
and monocomparator measurements of the LANDSAT images, the 
positions of these points were determined by mathematical adjust- 
ment to an estimated position accuracy of 150 metres. As a result, on 
the survey, an uncharted island and eight uncharted drying rocks, 
which might easily have escaped detection from a survey ship, were 
verified and positioned. To check the accuracy of the coordinates 
derived from LANDSAT, three islands were positioned by standard 
ground survey methods. The positional differences, all less than 150 
metres, are not plottable at the scale of the existing offshore charts. 
The LANDSAT positions were also used to control aerial np 
phy of a shoal area for office compilation of a hydrographic chart. 


53502 (CONF-770478—P2, pp 817-826) Remote sensing of 
aquatic plants. Long, K.S.; Link, L.E. Jr. (Army Engineer Water- 
ways Experiment Station, Vicksburg, MI). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

To develop a means of rapidly assessing the extent and 
composition of aquatic plant infestations, a study including both 
computer simulation and field exercises was begun in 1975 to test 
various sensors in terms of their ability to detect and discriminate 
among noxious aquatic macrophytes. A survey of researchers cur- 
rently studying the problem and a brief summary of their work is 
included. Results indicated that the sensor types best suited to 
assessment of the aquatic environment are color, color infrared, and 
black-and-white infrared film, which furnish consistently high con- 
trasts between aquatic plants and their surroundings. 


53503 Effects of impoundment and regulation upon the stomach 
contents of fish at Cow Green, Upper Teesdale. Crisp, D.T.; Mann, 
R.H.K.; McCormack, J.C. (Ferry House, Cumbria, Eng.). J. Fish 
Biol.; 12: No. 4, 287-301(Apr 1978). 

The stomach contents of 1003 brown trout, 1551 bullheads 
and 800 minnows taken from the reservoir basin and below the dam, 
before and after impoundment of the river Tees, were examined. 
Their composition reflected observations by other workers on river 
and reservoir benthos, except for the increase in numbers of Hydra 
and Nais below the dam, and Mollusca, Hirudinea and oligochaetes 
in the reservoir. Trout below the dam ate more Ephemeroptera 
nymphs and Chironomidae larvae but fewer terrestrial casualties 
after river regulation, whereas bullheads ate more Mollusca but 
fewer Plecoptera nymphs. In both species Baetidae nymphs in- 
creased in numerical importance relative to Ecdyonuridae. Trout, 
but not bullheads, took zooplankton discharged from the reservoir. 
Before impoundment, trout within the reservoir basin ate chiefly 
benthic organisms and terrestrial casualties. Inundated terrestrial 
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material, mainly earthworms, formed the bulk of their food for at 
least three years after impoundment, whilst from the second year 
onwards Chironomidae and, in some years, Gammarus became in- 
pag = hm peared Zooplankton was yor by all sizes of reservoir 
trout. within the reservoir basin ate chiefly river benthos 
before impouzdment, with Ephemeroptera and Plecoptera nymphs 

inant in older fish, and aquatic Diptera and Coleoptera also 
important in the fry. After impoundment, Chironomidae and Gam- 
marus were the main items taken by older bullheads, and Chironomi- 
dae and micro-crustacea by the fry. Among all sizes of minnow, 
Chironomidae, micro-crustacea and detritus increased in numerical 
importance after impoundment. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 51779, 51976, 51977, 52142, 
53430, 53435, 53437, 53438, 53455, 53457, 53461, 53465, 53468, 
53701, 53725, 53755, 53778 


53504 (AD-A—048320) An antibody technique for detecting 
small molecular weight substances in water: a feasibility study. Final 
report, October 1976—September 1977. Rice, R.M.; Cooper, W.J. 
(Army Medical Bioengineering Research and Development Lab., 
Fort Detrick, Md. (USA)). Dec 1977. 19p. (USAM RDL-TR— 
7712). NTIS PC A02/MF AO1. 

Antibody was produced against a small molecular weight 
organic compound and utilized to sensitize latex beads. The sensi- 
tized latex beads were c »pable of agglutinating in the presence of an 
organic compound in water. 


(AD-A—048595) An evaluation of oil and grease contami- 
nation associated with dredged material containment areas. Final 
report. White, C.T. (Engineering-Science, Inc., Austin, Tex. (USA)). 
Nov 1977. Contract DACW39-75-C-0125. 153p. NTIS PC A08/MF 
AOl. 

The report addresses the potential problem of contamination 
of receiving waters by oil and grease in return waters from dredged 
material containment areas. As a part of this study, field studies were 
conducted at six locations where os is practiced, and both 
water and sediment samples were lected at these sites. The 
samples were analyzed for various environmental factors with the 
intent of establishing whether or not the release of oil and grease 
from dredged sediments could be predicted on the basis of the 
environmental factors. The results of the field study strongly indicat- 
ed that oil and grease are not released from sediments to a significant 
extent during the dredging process. It was found that relatively high 
oil levels in return waters were associated with high suspended 
solids concentrations, but that the various factors could not be 
related to the release of oil and grade from sediments. A bench-scale 
study was devised to delineate the — factors affecting the 
release of oil and grease from dredged sediments; however, no 
consistent relationships were found. The bench-scale results con- 
firmed the field study results in that oil and grease concentrations in 
the water phase were quite low, even with particularly oily sedi- 
ments. 


53506 (CONF-770478—P1, pp 495-504) Study of suspended 
solids in the Requena Dam by remote sensing. Ruiz Azuara, P.; 
Lemus Hidalgo, L. (Universidad Nacional Autonoma de Mexico, 
Mexico City) 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I 

Remote sensing was applied to a preliminary study of sus- 
pended solids in the Requena Dam. Aerial and terrestrial photo- 
graphs were analyzed by photointerpretation and microdensito- 
metry. Field measurements and sampling were also made. A relation- 
ship between ground data for the concentration of suspended solids 
and the transmissibility of the aerial infrared film was suggested. 


(CONF-770478—P2, pp 875-884) LANDSAT digital data 
Sor eater Gdliniion end cate entllle ctelinn to in southern Scandinavia. 
Hellden, U. (Univ. of Lund, Sweden); Akersten, I. 1977. 

From 11. s —. on remote sensing ‘of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Spectral diagrams, illustrating the spectral characteristics of 
different water types, were constructed by means of simple statistical 

=. of the various reflectance properties of water areas in 

sou Scandinavia as registered by LANDSAT-1. There were 
indications that water whose spectral reproduction is dominated by 
chlorophyllous matter (phytoplankton) can be _~o— from 
water dominated by non-chlorophyllous matter erences be- 
tween lakes, as well as the patchiness of individual lakes, concerning 
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secchi disc transparency could be visualized after classification and 
reproduction in black and white and in color by means of Line 
Printer, Calcomp Plotter (CRT) and Ink Jet Plotter respectively. 


53508 yop Rhea pp 1021-1033) Remote sensing of 
ocean color and detection of chlorophyll content. Deschamps, P.Y.; 
Lecomte, P.; Viollier, M. (Universite des Sciences et Techniques de 
Lille, Villeneuve-d’Ascq, France). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, Lag USA (2 05 5 Apr 1977). 

of the eleventh international symposium on 
ian sensing of environment. Vol. II. 

The chlorophyll enrichment of the water in an equatorial 
upwelling was surveyed and described during two one month peri- 
ods in 1975 and 1976 with the aid of a poy oF py designed 
for the airborne measurement of ocean color upon the results 
of this experiment and some theo: ms, a relation is 


proposed between airborne measurement of difference of albedos at 
two wavelengths in the blue and green, and the concentration of 
chlorophyll in the ocean. 


53509 (CONF-770478—P2, pp 1445-1452) Prototype active 
scanner for nighttime oil spill mapping and classification. Sandness, 
G.A.,; Ailes, S.B. (Battelle Pacific Northwest Labs., Richland, WA). 
1977. 


From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II 

A prototype, active, aerial scanner system has been construct- 
ed for nighttime water pollution detection and nighttime multispec- 
tral imaging of the ground. An arc lamp is used to produce the 
transmitted light and four detector channels provide a multispectral 
measurement capability. The feasibility of the design concept has 
been demonstrated by laboratory and flight tests of the prototype 
system. 


53510 (CONF-770478—P2, sina igd Bonn 1619-1627) Multispectral analy- 
sis of ocean dumped materials. Johnson, R.W. (Langley Research 
Center, Hampton, VA). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Aamns MI, USA (2 Os 5 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Experiments conducted in the Atlantic coastal zone indicate 
that plumes resulting from ocean dumping of acid wastes and sewage 
sludge have unique spectral characteristics. Remotely sensed wide 
area synoptic coverage provides information on these pollution 
features that is not a available from other sources. Aircraft 
remotely sensed photographic and multis scanner data were 
interpreted by two methods. First, qualitative analyses in which 
pollution features are located, mapped and identified without con- 
current sea truth and, second, qualtitative analyses in which concur- 
rently collected sea truth is used to calibrate the remotely sensed 
data and to determine quantitative distributions of one or more 
parameters in a plume. 


53511 (CONF-770478—P2, pp 1629-1635) Detection, identifica- 
and quantification techniques for spills of hazardous chemicals. 


Washburn, J.F.; — G.A. (Battelle Pacific Northwest Labs., 
Richland, WA). 1 

From 11. s citi on remote sensing of environment; Ann 
Arbor, MI, USA 25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

We have evaluated the first 400 chemicals listed in the Coast 
Guard's Chemical Hazards Response Information System (CHRIS) 
handbook with <7 to their detectability, identifiability, and 
quantifiability by 12 generalized remote and in situ sensing tech- 
niques and some of the pollution sensing instruments that are cur- 
rently available or which could reasonably be expected to be availa- 
ble within the next few years. We have also attempted to identify 
some of the key areas in the technology of water oalietian sensing in 
which additional research and development efforts are needed. 


(DPST—78-146-4) Savannah River Laboratory ny a 
chemical and stream sediment reconnaissance. Preliminary basic 

solonsc, Greausbore 1° x 2° NIMS aren, Necth Carcline tad Virginian 
National Uranium Resource Evaluation Program. Jones, P.L.; Fergu- 
son, R.B. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). May 1978. Contract EY-76-C-09-0001. 175p. 
(GJBX—74-78). Dep. NTIS, MF AOl. 

Portions of document are illegible. 

This report presents preliminary results of stream sediment 
and ground water reconnaissance in the Greensboro (North Caroli- 
na) National Topographic Map Series (NTMS) 1° x 2° quadrangle. 
Stream sediment samples were collected from small streams at 1240 
sites for a nominal density of one site per 13 square kilometers (five 
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— uare miles) in rural areas. Ground water samples were collected at 
4 sites for a nominal density of one site per 25 square kilometers 
(ten square miles). Neutron activation analysis (NAA) results are 
given for uranium and 16 other elements in sediments, and for 
uranium and 9 other elements in ground water. Field measurements 
and observations are reported for each site. Analytical data and field 
measurements are presented in tables and maps. Statistical summaries 
of data and a brief description of results are given. A generalized 
— map and a summary of the geology of the area are includ- 


§3513 (PB—275655) Poultry excreta dehydration and utilization: 
system development and demonstration. Final report. Zindel, H.C.; 
Chang, T.S.; Flegal, C.J.; Polin, D.; Sheppard, C.C. (Michigan State 
= East Lansing (USA)). Nov 1977. 179p. NTIS PC A09/MF 

A manure handling and drying system involving caged layers 
with daily manure collection, air drying, and dehydration in a flash- 
type dryer has been studied. Objectives of the study were to: (1) 
Develop a complete manure handling system to maximize pollution 
control; (2) determine optimum operating conditions; (3) minimize 
energy required of the system; (4) determine certain ‘microbial and 
nutritional = of the dried product; (5) be adaptable to com- 
mercial poultry operations; and (6) determine the economics of the 
system. 


53514 (PB—275777) Nitrogen source differentiation through 
carbon isotopes. Technical completion report. Spalding, R.F.; Gormly, 
J.R. (Nebraska Univ., Lincoln (USA). Conservation and Survey 
Div.). Sep 1977. Contract DI-14-34-0001-7058. 35p. 

Fifty-one groundwater samples and one Platte River surface 
water sample were analyzed for seat dissolved organic carbon 
MOC), and °C ratios. Ten samples containing sufficient NO*-N 
(>. pm) were analyzed for **N. Water samples were pumped 

1 observation wells located in a 25 square mile area near the 
Platte River south of Shelton, Nebraska. Wells were chosen such 
that any concentration or isotopic differences could be related to 
areal land use and depth. Ranges in concentrations and isotopic 
ratios are discussed. 


53515 (PB—277060) Oil and aquatic ecosystems, tanker safety, 
and oil pollution liability. Proceedings of the Cordova Fisheries Insti- 
tute held in Cordova, Alaska on April 1-3, 1977. Melteff, B. (Alaska 
Univ., College (USA). Sea Grant Program). Aug 1977. 25lp. NTIS 
PC Al2/MF AOl. 

Twenty-eight papers constitute the proceedings of the Cordo- 
va Fisheries Institute held April 1-3, 1977, at Cordova, Alaska. The 
subjects are grouped as follows: oil and aquatic ecosystems; tanker 
safety and navi; — standards; liability problems resulting from oil 
pollution; and the social and economic impacts on the fishing com- 
munity. The objective of the meeting was to stimulate public aware- 
ness and involvement in the common interest resulting from the near 
= developments of the resources of Alaska’s outer continental 

e 


53516 (PB—277104) Summarization and interpretation of his- 
torical physical ic and meteorological information for the 
Mid-Atlantic region. Final report. Williams, R.G.; Godshall, F.A. 
(National Oceanic and Atmospheric Administration, Washington, 
DC (USA). Center for Experiment Design and Data Analysis). Oct 
1977. 307p. NTIS PC Al4/MF AO1. 

The results of an environmental study of the Mid-Atlantic 
region of the Outer Continental Shelf are described. The Mid- 
Atlantic region is the area extending northward from 38 degrees N 
to 41 degrees N between the coast and the 2,000 m isobath. The 
main y of oceanographic data consist of salinity-temperature 
depth (STD) and Nansen casts, supplemented by ship-drift observa- 
tions and current meter records. The surface wind field, which plays 
an important role in determining the movement of spilled oil and 
other pollutants, is dealt with in detail. The physical characteristics 
of the water masses in the Mid-Atlantic region, whose structure and 
variability are particularly relevant to the dispersion and advection 
of pollutants is discussed and circulation features are analyzed. 


53517 (PNL—2500(Pt.2), pp 1.11-1.17) Fossil fuel effluents in 
og ecosystems. Becker, C.D.; Cushing, C.E.; Schneider, M.J. 


In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

This research is intended to provide predictive information on 
potential impacts of coal combination and coal conversion (i.c., 
solvent refining) on water quality and aquatic biota. Essentially, we 
are omens to identify coal byproducts that reach aquatic envi- 
ronments, determine the compounds and elements occurring in 
greatest concentrations, quantify the behavior and fates of these 
compounds and elements, assess the potential of coal byproducts for 
adverse impacts, and define direct and indirect effects that can result 
On aquatic biota. Present emphasis is on assessment of potential 
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environmental impacts of whole effluent, effluent components and 
residual wastes derived from processing of solvent refined coal by a 
combustion of field and laboratory research. 


53518 el pe 2), pp 4.3-4.11) Fate poe effects of petro- 
leum hydrocarbons in marine coastal ecosystems and effects of refin- 
ery wastes and oil from ransfer facilities. Vanderhorst, J.R. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

The major objective of these programs is to establish classes 
and levels of petroleum hydrocarbons which do not significantly 
disrupt aquatic ecosystems. This knowledge will provide a strong 
technical rationale for specifying degree of environmental control 
technology needed to be applied at production sites, i.e., offshore 
well head and at the refinery. Additionally, this research provides 
data for predicting the potential ecological impact of petroleum 
hydrocarbons resulting from transportation spills and accidents. 


53519 Mercury concentrations in Pacific hake, Merluccium pro- 
ductus (ayres), as a function of length and latitude. Cutshall, N.H. 
(Oak Ridge National Lab., TN); Maidu, J.R.; Pearch, W.G. Science; 
200: No. 4349, 1489- 1491(30 Jun 1978). 

Mercury concentrations in Pacific hake increase with fish size 
and with the latitude of collection. While the mercury-size trend is 
consistent with data for other species, the latitudinal trend is oppo- 
site to that reported for other fishes over the same geographical area. 
Consequently, latitudinal trends of mercury concentrations in fishes 
do not necessarily indicate trends of mercury concentrations in 
water. Food habits and metabolism may cause the observed vari- 
ations. 


53520 Water quality progress in holston river basin. Higgins, 
J.M. (TVA, Chattanooga). J. Environ. Eng. Div., Am. Soc. Civ. 
104: No. 3, 515-524(Jun 1978). 

Wastewater discharges of oxygen demanding wastes, sus- 
pended solids, ammonia, and total dissolved solids in the Holston 
River Basin of northeastern Tennessee have been reduced signifi- 
cantly since 1968. As a result, the quality of downstream rivers and 
reservoirs has improved. These changes were quantified using avail- 
able historical data on waste discharges, river quality, and reservoir 
conditions. Additional improvements are needed, but careful studies 
will be required to ensure efficient abatement actions. Furthermore, 
the development of effective national policies will require similar 
trend assessments of representative basins, as a measure of the 
benefits received for abatement expenditures. 5 refs. 


53521 Limits of coprecipitation of cadmium and ferrous sulfides. 
Framson, P.E.; Leckie, J.O. (Stanford Univ, Calif). Environ. Sci. 
Technol.; 12: No. 4, 465-469(Apr 1978). 

Cadmium was precipitated from aqueous sulfide to ascertain 
the chemical nature of cadmium sulfide phases precipitated in aquat- 
ic ecosystems. Monitoring cell-dimension trends of cadmium sulfides 
precipitated from thioacetamide solutions of increasing ferrous con- 
tent allowed estimation of an upper bound of 3.5$plus or 
minus$1*10$sup -4$ for the distribution coefficient describing 
Fe$sup 2+$ cocrystallization with greenockite. 23 refs. 


53522 Accumulation of heavy metals by some solitary tunicates, 
Danskin, G.P. (Simon Fraser Univ., Burnaby, Can.). Can. J. Zool.; 
56: No. 4, 547-551(Apr 1978). 

The vanadium contents of eight species of solitary ascidians 
for which quantitative data are lacking are reported. It is observed 
that the occurrence of the metal within the class does not conform to 
taxonomic groups, but instead occurs sporadically throughout. For 
example, the phlebobranch Chelyosoma productum was observed to 
contain 800 ppM vanadium, whereas in a second member of the 
same family, Corella willmeriana, the metal could not be detected. 
Corella willmeriana contained a substantial iron concentration. The 
stolidobranch Boltenia villosa was found to contain vanadium at a 
level previously observed only among the phlebobranchs. The vana- 
dium content of Ciona intestinalis shows a linear dependence upon 
the dry weight of the animal, and can be estimated from a concentra- 
tion value of approximately 90 wg vanadium per gram dry weight, 
independent of the size class of the animal. 1 No significant seasonal 
= in the vanadium concentration of C. intestinalis was ob- 
served. 


53523 Toxicity and bioaccumulation of cadmium and lead in 
aquatic invertebrates. Spehar, R.L.; Fiandt, J.T.; Anderson, R.L. (US 
EPA, Environ Res Lab, Deluth, Minn). Environ. Pollut. (London); 
15: No. 3, 195-208(Mar 1978). 

Cadmium toxicity and lead toxicity to four species of insects, 
one = = one amphipod were determined during 28-day expo- 
sures. 32 refs 


53524 Water quality: proceedings of an international forum. 
Coulston, F.; Mrak, E. (eds.). New Vests 1 Academic Press, Inc. 
(1977). 304p. (CONF- 7509201—). $14.50. 
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From Forum on water quality; Washington, DC, USA (22 
Sep 1975). 

The proceedings are presented of a meeting sponsored by the 
International Academy of weuematl Safety and the Environ- 
mental and Agricultural Foundation at which 25 experts discussed 
problems related to quality standards for safe drinking water. Crite- 
ria and for drinking water quality of a number of countries 
are reviewed, with emphasis on the U.S. Water Quality Improve- 
ment Act of 1970. Analytical standards for water quality and health 
hazards of inorganic trace elements and organic contaminants are 
discussed. The effects of agricultural chemicals on water pollution 
are considered. Studies on the carcinogenicity of certain chemical 
water pollutants in laboratory animals and epidemiological studies 
on human populations are reviewed. 


53525 nee Snare ie one nae Bee ate 
methods f 


quantitative screening or selecting efficient 

nett, J.C.; Hassett, J.M.; Smith, J.E. (Syracuse Univ., gah D. Pate 
454 of Trace substances in environmental health. XI. Hemp 

(ed.). Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Representative species of green and blue-green al were 
studied for their ability to remove heavy metal pollutants. Both pure 
isolates and mono-algal cultures were employed. The principal trace 
elements involved were arsenic, cadmium, lead, mercury and zinc. 
The interactions between organi and heavy metals were followed 
by the “absorption” of radioisotopes of each element. Factors affect- 
ing the concentration of metals were studied by using plastic plates 
with 96 V-bottom wells as culture vessels. Algal cultures were 
blendorized to fragment filaments, washed and used to inoculate 
fe containing nutrient solutions and labelled trace metals. After a 

hour incubation period the plates were centrifuged to pellet the 
algae, and 0.025 ml of each well was removed and assayed for 
residual radioactivity. The high capacity of this analytical system 
made it possible to determine the effects of several variables on each 
species and to choose the optimum conditions for high level removal 
of trace elements. 


53526 Methylation of arsenic in the aquatic environment. Wong, 
P.T.S.; Chau, Y.K.; Luxon, L.; Bengert, G.A. (Canada Centre for 
Inland Waters, Burlington, Ont.). pp 100-106 of Trace substances in 
environmental health. XI. Hemphull, D.D. (ed.). Columbia, MO; 
Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Methylated arsenic compounds were detected in a culture in 
which sediments from various locations in Ontario were incubated 
with or without the addition of extraneous As. Three pure bacterial 
cultures grown in a chemically defined medium could also methylate 
Ya compounds. The biological — arsines were very toxic to 

orella pyrenoidosa. pee productivity and cell 
oh deorunel by 45 percent and tages respectively after As 
exposure. A sensitive Gc-AAS sg ly developed for analyzing 
various As compounds in the culture media, atmosphere and lake 
water is described. 


53527 Low molecular weight copper binding protein in a copper 
tolerant strain of Scenedesmus acutiformis. Stokes, P.M. (Univ. of 
Toronto); Maler, T.; Riordan, J.R. pp 146-155 of Trace substances in 
environmental health. XI. Hemphill, D.D. (ed.). Columbia, MO; 
Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Previous studies on the mechanisms of copper tolerance in 
algae isolated from metal polluted water have indicated that at least 
2 strategies appear to be involved. One is a decrease in Cu induced 
membrane permeability and the other is intracellular detoxification. 
For the present study, cell free extracts of algal cells have been 
subjected to a procedure developed for the isolation of Cu binding 
proteins from rat liver. Cells grown in micronutrient levels of Cu 
(i.e., untreated) contained about 80 percent of the soluble Cu in 
association with protein in the 10, mol wt range. Cells treated 
with 0.2 ppM Cu had only about 40 percent in this fraction. 
However, in the latter, the total Cu in the soluble fraction was 
elevated several-fold and the ratio of Cu to protein increased from 
0.2 g atom/mole in the untreated to about 2.5 g atoms/mole in the 
Cu treated cells. Copper binding proteins of similar size and amino 
acid composition have been identified in mammalian systems and in 
yeast. That these proteins may have a role in detoxification of Cu is 
supported by the fact that they preferentially bind Cu as the metal 
concentration increases, and that more of the protein is produced in 
response to increased Cu. The findings from cell free extracts for the 
algae are discussed in relationship to parallel studies on the Cu 
uptake of whole cells and on fixed sectioned cells. 


53528 Sampling and analysis of trace quantities of hazardous 
organic materials in environmental samples. Jones, P.W.; Lin, D.C.K. 
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(Battelle Columbus Labs., Columbus, OH). pp 345-348 of Trace 
substances in environmental health. XI. Hemphill, D.D. (ed.). Co- 
lumbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

This paper describes techniques for the quantitative measure- 
ment of hazardous organic materials in the environment or point 
source emissions. Accordingly, sampling from gaseous, liquid and 
solid systems is addressed, followed by appropriate sample prepara- 
tion procedures, and finally , on analysis by gas chromato- 
graphy-mass spectometry (GC-MS). Sampling pte considered 
include freshwater and marine environments, urban atmospheres and 
stack gas effluents, in addition to plant and tissue samples. Quantita- 
tive high sensitivity GC-MS parameters are considered together 
= the significant advantages offered by capillary column GC-MS 

ysis. 


53529 Response of eurythermal and stenothermal fish species to 
chlorinated discharges. Cherry, D.S.; Larrick, S.R.; Dickson, K.L.; 
Cairns, J. Jr. (Virginia Polytechnic’ Inst. and State Univ., Blacks- 
burg). iP 413-418 of Trace substances in environmental health. XI. 
Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

The impact of some steam-electric power production dis- 
charges, such as chlorine, upon the response of fish populations in 
receiving waters has not been sufficiently investigated to establish 
scientifically justifiable standards. Two eurythermal fish species, 
smallmouth bass (Micropterus dolomieui) and rockbass (Ambloplites 
rupestris), and stenothermal coho salmon (Oncorhynchus kisutch) 
were exposed to several “doubling” concentrations of total residual 
chlorine (TRC) from 0.025, 0.05...0.80 mg/l in a field laboratory 
located at a power plant. Avoidance responses were tested at accli- 
mation temperatures from 6, 12...30°C at 6°C increments or until the 
lethal temperature was reached. The first significant avoidance to 
TRC increased with an increase in acclimation temperature. The 
first avoidance increased from 0.05 to 0.20 mg/l C for small- 
mouth bass tested at 6 to 30°C, while coho salmon avoided concen- 
trations from 0.05 to 0.10 mg/1 when tested at 6 to 18°C. Rockbass 
failed to avoid any chlorinated dose, regardless of the acclimation 
temperature. After the first avoidance, both species showed less 
avoidance or attraction to higher concentrations of TRC. The avoid- 
ance response appeared to be influenced more by the interaction of 


pH and temperature upon the dissociation of hypochlorous acid 
(HOC]) that comprised the TRC. The HOC! content calculated at 


each initial avoidance for these species was relatively consistent 
(0.020 to 0.024 mg/I for smallmouth bass and 0.014 to 0.016 mg/I for 
coho salmon) from the coldest to hottest acclimation level tested. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 53439, 53440, 53442, 53455 


(COO—2379-14) Oceanic of radionuclides 

from nuclear weapons testing. Bowen, V.T. (Woods Hole Oceanogra- 

hic Institution, Mass. (USA)). 1977. Contract EY-76-S-02-2379 
lp. (CONF- 770132—1). Dep. NTIS, PC A02/MF A01. 

From Sym — on nitro metabolism in plants; Lake Arrow- 
head, CA, USA (31 1977). 

Data on the transport of fallout radionuclides in the Atlantic 
and Pacific Oceans are reviewed. Relevance of water column fallout 
data to the disposal of radioactive waste in marine locations is 
discussed. It is pointed out that regional patterns of delivery of 
soluble radionuclides must be assumed to persist at least for decades, 
in spite of the homogenizing action of ocean current systems and 
that, although there are delays in relation to density discontinuities in 
the water column, particle-associated radionuclides are generally 
delivered directly to the sediment surface. The chemistry of particle 
association ap increasingly complex, in relation both to the 
element selectivity among kinds of particles, and the stability of the 
associations once formed, and regional conditions may lead to reten- 
tion of Pu (and possibly other nuclides) in discrete layers or through- 
out the water column, in opposition to its general tendency to 
associate with particles. 


WATER 
REFER ALSO TO CITATION(S) 52156, 52164 


53531 (UCRL—51913(Pt.2)) Radiological and chemical studies 
of ground water at Enewetak Atoll. 2. Residence time of Cactus 
Crater. Marsh, K.V.; Jokela, T.A.; Eagle, R.J.; Noshkin, V.E. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 8 May 
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1978. Contract W-7405-ENG-48. 25p. Dep. NTIS, PC A02/MF 
AOl. 

This is the second in a series of reports on a ground water 
study at Enewetak Atoll conducted jointly by the Lawrence Liver- 
more Laboratory and the University of Hawaii under the sponsor- 
ship of DOE division of Biology and Environmental Research. The 
veyonen of this study is to provide data characterizing ground water 
or possible use by returning Marshallese and to investigate the 
hydrology and recycling of radionuclides in an atoll environment. 
This report describes fluorescent dye tracing used to assess the 
flushing characteristics, dilution rate, and water dispersal in Cactus 
Crater. A simple model explains experimental observations in terms 
of tidal effects. The mean residence time of water in the crater is 
about 2.6 days, depending on the tidal range; mixing is complete 
within 24 hours and water loss occurs a y by overflow at high 
tide. This paper also addresses possible consequences of filling the 
crater with contaminated soil for disposal. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 


REFER ALSO TO CITATION(S) 53478, 53479, 53480, 53481, 
53482, 53679 


53532 (PNL—2500(Pt.2), pp 2.17-2.19) Ecological distribution 
and fate of plutonium and americium in a processing waste pond on the 
Hanford Reservation. Emergy, R.M.; Klopfer, D.C.; McShane, M.C. 
Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

U Pond, located on the Hanford Reservation, has received 
low-level quantities of plutonium (Pu) and americium (Am) longer 

any other aquatic environment in the world. Its ecological 

complexity and content of transuranics make it an ideal resource for 
information concerning the movement of these actinides within and 
out of an aquatic ecosystem. U Pond has been intensively inventor- 
ied for Pu concentrations in the ecological compartments and char- 
acterized limnologically in terms of its physicochemial parameters, 
biological productivity, and community structure. This work pro- 
vides a basis for evaluating the pond’s performance in retaining 
waste transuranics. The quantitative estimation of export routes 
developed by this study is important in determining how effectively 
such ponds act as retainers for transuranic wastes. 


53533 Ecological export of plutonium from a reprocessing waste 
pond. Emery, R.M.; Klopfer, D.C.; McShane, M.C. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Health Phys.; 4: No. 3, 
255-269(Mar 1978). 

A reprocessing waste pond at Hanford has been inventoried 
to determine quantities of plutonium that have been accumulated 
since its formation in 1944. Expressions of export were developed 
from these inventory data and from informed assumptions about the 
vectors that act to mobilize material containing Pu. This 14-acre 
pond provides a realistic illustration of the mobility of Pu in a lentic 
ecosystem. The ecological behavior of Pu in this pond is similar to 
that in other contaminated aquatic systems having widely differing 
limnological characteristics. Since its creation, this pond has re- 
ceived about 1 Ci of *° °Pu and **Pu, most of which has been 
retained by its sediments. Submerged plants, mainly diatoms and 
Potamogeton, accumulate > 95% of the Pu contained in biota. 
Emergent insects are the only direct biological route of export, 
mobilizing about 5 x 10° nCi of Pu iannalie, which is also the 
estimated maximum quantity of the Pu exported by waterfowl, birds, 
and mammals collectively. There is no apparent significant export by 
wind, and it is not likely that Pu has migrated to the ground water 


below U-Pond via percolation. Although this pond has a rapid 
flushing rate, a eutrophic nutrient supply with a diverse biotic 
profile, and is in contact with an active terrestrial environment, it 
appears to effectively bind Pu and prevent it from entering pathways 
to man and other life. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 53455, 53457, 53563, 53808 


53534 (PB—275945) Modelling of unidirectional thermal diffus- 
ers in shallow water. Lee, J.H.; Jirka, G.H.; Harleman, D.R.F. 
husetts Inst. of Tech., Cambridge (USA). Energy Lab.). Jul 

1977. 306p. (MIT/EL—77/016). 
A theory is presented to predict the velocity and temperature 
fields near a shallow water unidirectional diffuser discharging into a 
coflowing ambient current. A two dimensional potential flow model 
is formulated and solved in the near field, where flow is governed by 
a balance of pressure and inertia. The near field solution is coupled 
to an intermediate field theory which considers turbulent lateral 
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entrainment, inertia and bottom friction. An integral model is formu- 
lated and solved numerically. A model for calculating the near field 
dilution and plume trajectory of a unidirectional diffuser discharging 
into a perpendicular crossflow is also formulated and solved. A semi- 
empirical theory is developed to evaluate the potential temperature 
buildup due to far field recirculation. The model predictions of 
induced temperature rises, velocities, and plume widths enable com- 
parisons of the overall effectiveness of different diffuser designs. 


53535 (PB—276122) Dissolved atmospheric gas supersaturation 

of water and the gas bubble disease of fish. report. 

Weitkamp, D.E.; Katz, M. (Environmental Information Services, 

— = Island, Wash. (USA)). Oct 1977. 117p. NTIS PC A06/ 
AOl. 

The world literature regarding the effects of su turated 
dissolved gases and the related gas bubble disease on has been 
critically reviewed. Interest in this topic has been stimulated by the 
supersaturation of river waters caused by the dams on the Columbia 
and Snake Rivers and the supersaturation observed in some thermal 
effluents. A series of episodes of air supersaturated waters and the 
resulting gas bubble disease in fish hatcheries and other special 
situations were reported. The external signs of gas bubble disease 
syndrome in fish larvae and juvenile stages are described. The 
internal lesions of the disease are also described. Gas bubble disease 
is related to total dissolved atmospheric gas levels (nitrogen, oxygen, 
carbon dioxide, argon) and not to nitrogen alone. A critical level of 
110% saturation has been proposed for waters of one meter or less 
depth. 


53536 Thermal pollution. Dickson, P.F. (Colorado School of 
Mines, Golden). Colo. Sch. Min., Miner. Ind. Bull; 14: No. 5, 1- 
14(Sep 1971). 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 52883, 53492, 53516, 53750, 53815 


53537 (CONF-770478—P1, pp 609-613) Application of LAND- 
SAT data to wetland study and land use classification in West Tennes- 
see. Jones, N.L.; Shahrokhi, F. (Univ. of Tennessee, Tullahoma). 
1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The Obion-Forked Deer River Basin in northwest Tennessee 
is confronted with several acute land use problems which result in 
excessive erosion, sedimentation, pollution, and hydrologic runoff. 
In order to assist with resource planning in this basin, the objective 
of this study was to demonstrate the application and utilization of 
Landsat data for determining land use of selected watershed areas 
within the basin, with special emphasis on determining wetland 
boundaries. Densitometric analysis was performed to allow numeri- 
cal classification of objects observed in the imagery on the basis of 
measurements of optical densities. Multispectral analysis of the 
Landsat imagery provided the capability of altering the color of the 
image presentation in order to enhance desired relationships. Manual 
mapping and classification techniques were performed in order to 
indicate a level of accuracy of the Landsat data as compared with 
high and low altitude photography for land use classification. 


53538 (CONF-770478—P2, pp 979-989) Multidate mapping of 
mosquito habitat. Woodzick, T.L.; Maxwell, E.L. (Colorado State 
Univ., Ft. Collins). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

LANDSAT data from three overpasses in 1975 (25 June, 13 
July, 9 August) formed the data base for a multidate classification of 
15 ground cover categories in the margins of Lewis and Clark Lake, 
a fresh water impoundment between South Dakota and Nebraska. 
When scaled to match topographic maps of the area, the ground 
cover classification —— were used as a general indicator of poten- 
tial mosquito-breeding habitat by distinguishing productive wetlands 
areas from non-productive non-wetlands areas. More i y, 
the interpretation of the Consolidated Wetlands, Flooded and Tran- 
sitional classes as permanently-flooded, frequently-flooded and inter- 
mittently-flooded, respectively, permitted a breeding potential to be 
assigned to each class vis-a-vis the preferred breeding habitat of 
Culex tarsalis, a permanent pool species and Aedes vexans, a flood- 
water species. The 12 channel multidate classification was found to 
have an accuracy 23 percent higher than the average of the three 
single date 4 channel classifications. By assuming that the 1.1 acre 
LANDSAT resolution reflects the dominant tendency within each 
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pixel, the multidate classification map of ground cover categories 
can be considered a broadbrush indicator of potential mosquito- 
production and used to plan control programs. 


53539 (CONF-770478—P2, pp 1045-1054) Production of a water 
quality map of Saginaw Bay by computer processing of LANDSAT-2 
data. McKeon, J.B. (Bendix Aeros Systems Div., Ann Arbor, 
MI); Rogers, R.H.; Smith, V.E. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Surface truth and LANDSAT measurements collected July 
31, 1975, for Saginaw Bay are used to demonstrate a technique for 
producing a color coded water quality map. On this map, color is 
used as a code to quantify five discrete ranges in the following water 
a temperature, Secchi depth, chloride, conductiv- 
ity, total Kjeldahl nitrogen, total phosphorous, chlorophyll a, total 
solids and suspended solids. The LANDSAT and water quality 
relationship is established through the use of a set of linear regression 
equations where the water quality parameters are the dependent 
variables and LANDSAT measurements are the in it varia- 
bles. Although the procedure is scene and surface truth dependent, it 
— both a basis for extrapolating water quality parameters 

m point samples to unsampled areas and a synoptic view of water 

mass boundaries over the 3000 km? bay area made from one day’s 
ship data that is superior, in many ways, to the traditional machine 
contoured maps made from three day’s ship data. 


53540 (CONF-770478—P2, pp 1229-1238) Evaluation of change 
detection techniques for monitoring coastal zone environments. Weis- 
miller, R.A.; Kristof, S.J.; Scholz, D.K.; Anuta, P.E.; Momin, S.M. 
(Purdue Univ., West Lafayette, IN). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Land use within the Texas Matagorda Bay estuarine system is 
divided principally among agriculture, range-land, urban, industry, 
recreation and large marsh-covered tracts. Four change detection 
techniques were designed and implemented for evaluation: (1) post 
classification comparison change detection, (2) delta data change 
detection, (3) spectral/temporal change classification, and (4) lay- 
ered spectral/temporal = classification. The post classification 
comparison technique reliably identified areas of change and was 
used as the standard for qualitatively evaluating the other three 
coe. The layered spectral/temporal change classification and 
the delta data change detection results generally agreed with the 
post classification comparison technique results; however, many 
small areas of change were not identified. Major discrepancies 
existed between the post classification comparison and spectral/ 
temporal change detection results. 


53541 (CONF-770478—P2, pp 1417-1425) Lake water quality 
from LANDSAT. Scherz, J.P. (Univ. of Wisconsin, Madi- 

son). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

This — covers the theory, lab work and field work which 
made it possible for this demonstration project to be a practical lake 
classification procedure. 


53542 (CONF-770478—P2, pp 1609-1618) Surface temperatures 
and temperature it features of the U.S. Gulf Coast waters. Huh, 
O.K.; Rouse, L.J. Jr.; Smith, G.W. (Louisiana State Univ., Baton 
Rouge). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of envirorment. Vol. II. 

Satellite thermal infrared data on the Gulf of Mexico show 
that a seasonal cycle exists in the horizontal surface temperature 
structure. In the fall, the surface temperatures of both coastal and 
deep waters are nearly uniform. With the onset of winter, atmos- 
pheric cold fronts, which are accompanied by dry, low-temperature 
air and strong winds, draw heat from the sea. Penetrative convection 
and wind-driven mixing lower temperatures, first in the shallowest 
waters and then, as the winter season progresses, in deeper and 
deeper portions of the Gulf. A band of cooler water forming on the 
inner shelf expands, until a thermal front develops seaward along the 
shelf break between the cold shelf waters and the warmer 
waters of the Gulf. Digital analysis of the satellite data has been 
carried out in an interactive mode using a minicomputer and soft- 
ware developed at the Coastal Studies Institute. A time series of 
temperature profiles illustrates the temporal and spatial changes in 
the sea-surface temperature field. 
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53543 (PNL—2500(Pt.2), PP 5.1-5.4) Effects of hydroelectric 
—— ~~ on riverine ecology. Fickeisen, D.H.; Montgomery, J.C. 
‘eb 1978. 


In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

Nearly all available sites for development of conventional 
hydroelectric generation in the Pacific Northwest have been utilized. 
Pumped storage hydro is an alternative which would aid in meeting 
a Y ny needs and in conservation of fossil and nuclear fuels. 

e Corps of a has identified several hundred potential sites 
in the region which could support —r storage development. 
Present information indicates that pumped hydro storage is the least 
costly of all currently practicable storage means. Preliminary results 
are reported on a = ecological project designed to develop data 
for measuring aquatic environmental impact at hydroelectric and 
pumped storage sites. Dissolved gas supersaturation due to air en- 
trainment, modification of ambient temperature regi fluctuation 
in river flow caused by the use of hydroelectric facilities, and loss of 
appropriate wildlife habitat caused by the impoundment of large 
quantities of water, all create certain problems, which are discussed. 


REGULATIONS 


REFER ALSO TO CITATION(S) 52424, 52883, 53484, 53515 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 51888, 52136, 52206, 52868, 
52899, 53515, 53546, 53822 


53544 (CONF-770478—P2, pp 1055-1064) Remote sensing utili- 
zation of developing countries: an appropriate . Conitz, 
M.W. Ao for International Development, Washington, DC); 
Lowe, D.S. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Studies sponsored by AID have verified that remote sensing 
technology can play a highly useful role in development. As a result, 
AIDs has committed itself to an expanded, multifaceted pro : 
This paper discusses AID’s activities for establishing regional and 
national training and user assistance centers, conducting workshops 
and —— seminars, conducting demonstration projects, carrying 
out research on applications, and granting financial and technical 
assistance to build or strengthen a country’s capability. 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 52883, 52885, 53546 


53545 (CONF-770478—P2, pp 1637-1638) Intralab’s mission in 
B. (Goddar 


applications transfer. Cressy, P.; d Space Flight 
Center, Greenbelt, MD). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The Information Transfer Laboratory (Intralab) at NASA/ 
Goddard S Flight Center is designed to promote the operational 
use of satellite remote sensing systems. In’ , in partnership with 
key potential users (both public agencies and private industry), 
undertakes projects to help these users discover how to apply 
remotely sensed data to meet their operational information needs. 
Intralab’s approach to these projects —— intimate user participa- 
tion, from project definition through documentation, and em- 

izes the processes that the user should adopt to successfull 

integrate remote sensing into his routine operations. Intralab’s poor | 
resources specialists (geographers, foresters, etc.) have access to a 
full complement of contemporary processing and analysis equip- 
ment, ranging from simple photointerpretation instruments to high 
performance digital processing systems. Thus our goal is to provide 
the environment for a thorough testing and evaluation of satellite 
technology, in order that participating users can become sustaining 
and independent users of that pave ctr tg 
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ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 51889, 51969, 51970, 51971, 
51972, 51979, 52425, 52426, 52427, 52428, 52429, 52431 


53546 (AD-A—049299) Negative declaration section 16(c) (4) 
coordination for Liberty Airport, Northwest, America (model environ- 
mental impact statement number 4). Final report. (Greiner Environ- 
mental Sciences, Inc., Baltimore, Md. (USA)). Nov 1977. Contract 
DOT-FA75WA-3703. 100p. NTIS PC A05/MF AO1. 

This model represents the least complex of the four model 
environmental impact statements in this series. This document which 
describes expansion of a general aviation airport in a rural setting 
does not involve significant impacts on the quality of the human 
environment and has undergone only limited coordination pursuant 
to the requirements of Section 16(c) (4) of the Airport and Airway 
Development Act of 1970, as amended. The impacts of the proposed 
development are described as minimal. However, a number of points 
raised in the review by the Department of the Interior ied to 
clarification and some additional information in the text along with 
responses to each comment given. 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 53403, 53497, 53529, 53664, 53736 


53547 Nitrous oxide self-administration by the squirrel monkey. 
Wood, R.W.; Grubman, J.; Weiss, B. (Univ. of Rochester, NY). J. 
Pharmacol. Exp. Ther.; 202: No. 3, 491-499(1977). 
Squirrel monkeys will self-administer nitrous oxide (N2O) by 
paes a key which introduces N2O into the flow of gas through a 
elmet placed over the head of the monkey. This behavior can be 
induced to occur with a procedure that periodically associates 
illumination of the response key with a N2O delivery. Once this 
behavior is established, it cannot be maintained at comparable levels 
in the absence of N2O delivery, thus demonstrating that N2O can 
function as a reinforcet. When N2O delivery depended on more than 
a single response (a fixed-ratio schedule) behavior was still main- 
tained in strength. Increasing fixed-ratio size increased response 
rates, demonstrating the similarity of N2O delivery to the delivery of 
other reinforcers, such as food, water and i.v. drug administration. 
When 20 responses were required for N2O delivery, response and 
reinforcement rates were an increasing function of N2O concentra- 
tion; with the concentrations employed, rate decrements were not 
produced by increasing the N2O concentration. When a single 
response was required for reinforcement, concentration-effect curves 
obtained at several reinforcement durations indicated that beyond 
the minimal concentration necessary to maintain the behavior, con- 
centration had little effect on this performance; however, reinforce- 
ment duration was inversely related to response and reinforcement 
rates. The absence of an inverted U-shaped concentration effect 
relation (concentrations between 15 and 75%) is unlike other drug- 
reinforced behavior and may reflect a lack of potency. 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 53198, 53464, 53589, 53590, 
53592, 53594, 53601, 53617, 53618, 53620, 53621, 53631, 53665, 53695 


53548 Sa, ee .)) Fourth international congress 


on photosynthesis. ibs, J. (comp.). (International Solar Energy 
Society, London (UK). UK Section). 1977. 450p. Dep. NTIS (US 
Sales —. 
From International congress on photosynthesis; Reading, UK 
(4 Sep 1977). 
Abstracts of approximately 400 papers on various aspects of 
photosynthesis are presented. (HLW) 


53549 (CONF-780592—1) Attempts to apply affinity labeling 
techniques to ribulosebisphosphate carboxylase/oxygenase. Hartman, 
F.C.; Norton, I.L.; Stringer, C.D.; Schloss, J.V. (Oak Ridge Nation- 
al Lab., Tenn. (USA)). 978. Contract EY-76-C-02-0016. 40p. Dep. 
NTIS, PC A03/MF AOI. 

From Symposium in biology; Upton, 


NY, USA (30 May 
1978). 
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Studies on carboxylases/oxygenases from different species 
may be necessary to confirm that a residue implicated as essential is 
indeed an active-site component. To provide an especially stringent 
test case for the identification of species invariant structural features 
the enzymes from two phylogenetically distant species, spinach and 
Rhodospirillum rubrum, were compared. To date, the reactions of 
Br-butanone-P, and BrAcNHEtOP with the yinach enayme have 
been rather thoroughly characterized; only pre! experiments 
have been completed with the R. rubrum enzyme. Both enzymes 
were isolated and assayed for carboxylase activity 
(spectrophotometrically or “CO,-fixation) and for oxygenase activi- 
ty. 


53550 (CONF-7706119—2) Metabolism of benzo(a)pyrene: com- 
parison of rodent liver and embryonic cells in tissue culture. Selkirk, 
J.K.; MacLeod, M.C. (Oak Ridge National Lab., Tenn. (USA)). 

1977. Contract W-7405-ENG-26. 23p. Dep. NTIS, PC A02/MF 
AO0l. 

From 6. Perugia international conference; Perugia, Italy (30 
Jun 1977). 

Rats, hamsters, and mice were given intraperitoneal injections 
of methylcholanthrene and were killed 40 h later. Liver microsomes 
were prepared and metabolites were formed by incubating rat liver 
microsomes or homogenized cells with *H-labeled benzopyrene. 
Results indicated that the hydroxylase systems in the three species 
have different specificities for particular regions of the benzopyrene 
molecule. Metabolite profiles for benzopyrene were compared in 
hamster cells and mouse embryonic cells. (HLW) 


53551 (IS-T—805) I. Structural studies of termite defense secre- 
tions. II. Structural studies of natural products of marine nudibranchs. 
Solheim, B.A. (Ames Lab., [A (USA)). Dec 1977. Contract W-7405- 
ENG-82. 72p. Dep. NTIS, "PC A04/MF AOI. 

Thesis. 

Three families of termites have the ability to produce a sticky 
secretion that envelopes and immobilizes the enemy. In the family 
Termitidae the secretion contains the diterpenoid hydrocarbons, 
kempene I and kempene II. The molecular structure of kempene II 
from the termite, Nasutitermes kempae, is described in detail. An- 
other species of termite, Cubitermes umbratus, contained the diter- 
penoid hydrocarbon biflora-4,10-19,15-triene in the secretion and this 
compound is described. Studies were also conducted on the mucous 
secretion of the pedal gland of the marine nudibranch, Tidachiella 
diomedea. Tridachione, a substituted y-Pyrone, was isolated in the 
pure state and its molecular structure is described in detail. (HLW) 


53552 (LA-UR—78-1492) **C NMR studies of bacterial dihy- 
drofolate reductase containing [methyl-'*C]methionine and [guanido- 
13C)arginine. Matwiyoff, N.A.; London, R.E.; Walker, T.E.; Blak- 
ley, R.L.; Cocco, L. (Los Alamos Scientific Lab., N.Mex. (USA); 
Iowa Univ., Iowa City (USA). Coll. of Medicine). 1978. Contract 
W-7405-ENG-36. 18p. (CONF-780501—4). Dep. NTIS, PC A02/ 
MF AO1. 

From 3. international conference on stable isotopes; Oak 
Brook, IL, USA (23 May 1978). 

[Methyl-'*C]}methionine and [guanido-'*C]arginine have been 
incorporated with high efficiency by Streptococcus faecium var. 
Durans strain A into dihydrofolate reductase isoenzyme 2 and °C 
NMR spectra have been obtained for the labeled enzymes and their 
complexes with substrates, co-factors, and inhibitors. The '**C NMR 
s tra exhibit a high degree of discrimination—up to six guanido- 

**C resonances spanning a 1.2 ppM range have been resolved for the 
eight arginine residues and, under certain conditions, seven methyl- 
18C resonances spanning a 3 ppM chemical shift range have been 
resolved for the seven methionine residues of the enzyme. The ‘°C 
chemical shifts and spin lattice relaxation times of these distinct, 
relatively narrow resonances can be interpreted in terms of the 
conformational states of the enzyme and the interactions of the *C- 
labeled residues with bound ligands. In a larger context, the results 
reported here provide experimental data which bear on a central. 
question in the use of **C NMR spectroscopy to probe the structure 
of labeled macromolecules, vis.: Where should the ™C label be 
incorporated to ensure a relatively narrow resonance whose chemi- 
cal shift is nonetheless sensitive to perturbations of the macromole- 
cule. Contrary to one accepted view, this study demonstrates that a 
significant degree of internal motion for a class of amino acid 
residues is not necessarily incompatible with a large chemical shift 
dispersion within the class. 


53553 Separation of bile acids as their phenacyl esters by high- 
pressure liquid chromatography. Stellaard, F.; Hachey, D.L.; Klein, 
P.D. (Argonne National Lab., IL). Anal. Biochem.; : No. 2, 359- 
366(1 Jul 1978). 

Bile acids have eae separated by high-pressure liquid chro- 
matography. The free acids were derivatized to their phenacy] esters 
by treatment with triethylamine and a- henone. The 
stationary phase was a Cis, Partisil ODS column. A dual-solvent, 
stepwise gradient system was used for the mobile phase. The method 





5324 ENERGY RESEARCH ABSTRACTS 


is applied to a human bile sample and shows excellent resolution of 
the dihydroxy bile acid phenacyl esters. Detection limits for pure 
derivatized bile acids are 10 to 20 pmol (5 to 10 ng), except for the 
cholic acid derivative, which has a detection limit of 265 pmol. 


53554 Structure of methemerythrin at 2.8-A resolution: computer 
graphics fit of an averaged electron density map. Stenkamp, R.E.; 
Sieker, L.C.; Jensen, L.H.; McQueen, J.E. Jr. (Univ. of Washington, 
Seattle). Biochemistry; 17: No. 13, 2499-2504(27 Jun 1978). 

The crystal structure of methemerythrin from Themiste dy- 
scritum has been determined at 2.8-A resolution by single isomor- 
phous replacement techniques combined with anomalous scattering 
from a K2Hgl, derivative. Noncrystallographic symmetry relating 
the four subunits in the asymmetric unit was used to obtain an 
average electron density map of the hemerythrin monomer, and a 
computer graphics system was used to fit a pol tide model to the 
electron density. The average map was of sufficient quality to locate 
most of the amino acid side chains and to confirm the assignment of 
His-25, His-54, Glu-58, His-73, His-77, His-101, Asp-106, and Tyr- 
109 as the iron ligands. One of the mercury sites in the heavy atom 
derivative is located between two Cys-9 residues related by a non- 
crystallographic twofold axis, although no intersubunit disulfide 
bond is present in the native structure. The residues responsible for 
the binding of the subunits to form the octamer are identified. 


53555 13C and 'H nuclear magnetic resonance studies of brady- 
kinin and selected peptide fragments. London, R.E.; Stewart, J.M.; 
Cann, J.R.; Matwiyoff, N.A. (Los Alamos Scientific Lab., NM). 
Biochemistry; 17: No. 12, 2270-2277(13 Jun 1978). 

Complete ‘°C chemical shift assignments of the nonapeptide 
bradykinin have been made on the basis of pH titration studies and 
the examination of peptide fragments. Hysteresis effects previously 
reported for the ‘°C shifts of the Arg® resonances as a function of 
pH and interpreted to reflect an intramolecular salt bridge involving 
the Arg’ guanido and the Arg® carboxy] (Ivanov, V. T., et al. (1975) 
Bioorg. Khim . 1, 1241; Proc. 4th Am. Pept. Symp., 151) were not 
observed in the present study. Chemical shifts of the proline carbons 
indicate that the trans configuration about the three X-Pro peptide 
bonds is strongly favored in all cases, aithough the minor cis 
resonances accounting for approximately 10% of the proline intensi- 
ty can also be observed. In addition, there appears to be no signifi- 
cant pH sensitivity of the cis reversible trans equilibria. Studies of 
the solvent dependence (water —. methanol) of the carbonyl shifts 
are consistent with the possibility of an intramolecular hydrogen 
bond involving the Ser® carbonyl oxygen. Preliminary 'H nuclear 
magnetic resonance studies of the amide proton region of bradykinin 
and the C-terminal tetrapeptide Ser-Pro-Phe-Arg are also reported. 
In the latter peptide, the Phe® and Arg® amide proton resonances 
appear as two sets of resonances corresponding to the cis and trans 
configurations of the Ser-Pro bond. The temperature dependenceof 
the proton shifts of the amide resonances is independent of whether 
the Ser-Pro bond is cis or trans, indicating that any intramolecular 
hydrogen bonding existing only for the trans peptide is insufficient to 
significantly reduce this parameter. Measurements of the *°C spin- 
lattice relaxation times indicate — internal motion for all of the 
peptide side chains, supporting the interpretation that bradykinin 
exists in solution primarily in a disordered state. 


53556 3C nuclear magnetic resonance study of the cis-trans 
isomerism in X-Pro-Pro tripeptides. London, R.E.; Matwiyoff, N.A.; 
Stewart, J.M.; Cann, J.R. (Los Alamos Scientific Lab., NM). Bio- 
chemistry; 17: No. 12, 2277-2283(13 Jun 1978). 
*3C nuclear magnetic resonance has been used to characterize 
uantitatively the cis-trans isomerism about both peptide bonds in 
¢ tripeptides Ser-Pro-Pro and Arg-Pro-Pro. Detailed pH titration 
data indicate that the configuration about both peptide bonds is 
closely linked to titration of the terminal carboxyl group and, to a 
lesser extent, to titration of the terminal amino group. The Pro? C-3 
resonance has been found particularly useful for interpretation due to 
its sensitivity to the isomerization about both peptide bonds. Analysis 
of the probabilities of the trans-trans, cis-cis, cis-trans, and trans-cis 
isomers in aqueous solution indicates a stability decrease in the order 

iven. Similarities in the isomerization behavior of the two peptides 
indicate that side chain interactions involving the first residue have 
very little effect on the observed cis/trans ratios. The sensitivity of 
the cis/trans ratio to titration of the terminal amino group is most 
readily explained on the basis of an indirect effect on carbonyl- 
carbonyl repulsion. 


53557 Nuclear magnetic resonance studies on bacterial dihydrofo- 
late reductase containing [methyl-'*C)methionine. Blakley, R.L.; 
Cocco, L.; London, R.E.; Walker, T.E.; Matwiyoff, N.A. (Univ. of 
Iowa, Iowa City). Biochemistry; 17: No. 12,»2284-2293(13 Jun 1978). 

[methyl-'*C]Methionine has been incorporated with high effi- 
ciency by Streptococcus faecium var. Durans strain A into dihydro- 
folate reductase isoenzyme 2. In the **C NMR spectrum of the 
purified enzyme the resonances corresponding to the seven methion- 
ine residues are partially resolved into three composite peaks. Dena- 
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turation with urea collapses these into a single peak centered at 15.32 
ppm, whereas the resonance of free methionine is at 15.04 ppm. 
Spectra of the free enzyme, its complex with methotrexate, and its 
complex with methotrexate and reduced nicotinamide adenine dinu- 
cleotide phosphate (NADPH) have been simulated, permitting more 
accurate estimates of line widths and nuclear Overhauser enhance- 
ment (NOE) values. These, together with the T; values, cannot be 
explained solely by the effects of macromolecular tumbling and very 
rapid rotation of the methionine methyl group about its axis. A 
model assuming, in addition, the occurrence of free rotation about 
the methionine CH2-S bond is also unsatisfactory, and it is concluded 
that internal rotation about the CH2-S bond is highly restricted so 
that the methyl group oscillates through a relatively narrow angular 
range. Complex formation with NADPH produced rather small 
changes in the spectrum of the native enzyme, probably due to 
conformational transitions in the enzyme. However, NADP* pro- 
duced several changes,including movement of one resonance down- 
field by at least 1.7 ppM. 


53558 Properties of radiolabeled a-bungarotoxin derivatives and 
their interaction with nicotinic acetylcholine receptors. Lukasiewicz, 
R.J.; Hanley, M.R.; Bennett, E.L. (Univ. of California, Berkeley). 
Biochemistry; 17: No. 12, 2308-2313(13 Jun 1978). 

Column-purified monoiodinated, diiodinated, and tritiated de- 
rivatives of a-bungarotoxin (a-Bgt) are distinguished on the basis of 
their ultraviolet absorption and circular dichroism (CD) spectra. The 
pattern of changes in CD spectra on incorporation of iodine into a 
single tyrosine residue of a-Bgt and the widespread wavelength 
distribution of these effects are interpreted as reflectin i 
chemical modification of the tyrosine chromophore as well as vicinal 
and global secondary structural changes. Native and tritiated a-B. 
are shown to be more effective than iodinated a-Bgt derivatives in 
competing for specific tozin binding sites on putative nicotinic 
acetylcholine receptors (nACnR) derived from rat brain —— 
functional perturbation of the modified toxin. In contrast, bot 
membrane-bound and solubilized nAChR from Torpedo californica 
electroplax display little or no specific binding — for native 
toxin, nor are there significant differences in le potency of a-Bgt 
derivatives toward mice. These results suggest that peripheral and 
putative central nAChR may differ in their a-Bgt binding properties 
= suggest the usefulness of modified toxin in detecting those subtle 
differences. 


53559 Altered aminoacyl-tRNS synthetase complexes in G,-ar- 
rested Chinese hamster ovary cells. Enger, M.D.; Ritter, P.O.; 
Hampel, A.E. (Los Alamos Scientific Lab., NM). Biochemistry; 17: 
No. 12, 2435-2438(13 Jun 1978). 

Aminoacyl-tRNA synthetase complexes existing in Chinese 
hamster ovary (CHO) cells were shown to undergo alterations as a 
function of the growth state of the cell. The distribution pattern for 
13 particulate postribosomal aminoacyl-tRNA synthetases in 10 to 
30% (w/v) exponential sucrose gradients was determined for the 
enzymes from CHO cells as they exist under three different culture 
conditions: exponential growth, G: arrest induced by isoleucine 
deficiency, and G; arrest induced by leucine deficiency. The synthe- 
tases specific for the amino acids Arg, Asp, Cys, Gin, His, Lys, Met, 
Thr, and Val have indistinguishable distribution patterns in all three 
cell types. However, the synthetases specific for Glu, Pro, Leu, and 
Ile have a unique distribution of synthetase forms in the G:-arrested 
cultures and this distribution is independent of whether G; arrest 
was induced by isoleucine or leucine deficiency. The distribution of 
synthetase forms in Gy-arrested cells differs in a definite, reproduc- 
ible manner from the profiles obtained with the exponentially grow- 
ing cells, and this fact is strong evidence for an in vivo role for the 
synthetase complexes. 


53560 Role of hypermodified bases in transfer RNA. Solution 
properties of dinucleoside monophosphates. Watts, M.T.; Tinoco, I. 
Jr. (Univ. of California, Berkeley). Biochemistry; 17: No. 12, 2455- 
2463(13 Jun 1978). 

The hypermodified dinucleoside monophosphates, uridy- 
lyl(3'-5’)-N-[9-(8-D-ribofuranosy])purin-6-ylcarbamoy]]threonine 
(Upt*A), adenylyl(3’-5’)-N®-(A?-isopentenyl)adenosine (Api®A), 
adenylyl(3’-5’)-N®-(A?-isopenteny])-2-methylthioadenosine 
(Apms?i®A), and adenylyl(3’-5’)-1,N*®-ethenoadenosine (Ap €A,, a 
synthetic model for rey i ay a nae ApyW), which repre- 
sent the most common sequences found as the third letter of the 
anticodon triplet and its adjacent 3’ neighbor, have been isolated. 
Their solution properties have been investigated using ultraviolet 
absorption, circular dichroism (CD), and high resolution proton 
magnetic resonance. The properties of these molecules have been 
compared with those of their unmodified counterparts, uridylyl(3’- 
5’)adenosine (UpA) and adenylyl(3’-5’)adenosine (ApA). These prop- 
erties measured as a function of temperature have been pad ae 
employing a two-state intramolecular stacking model. All of the 
properties show that the stacking of Upt®A is stabilized relative to 
UpA, while Api®A, Apms?i®A, and Ap « A are slightly destabilized 
relative to ApA. Thus, Upt®A, Api®A, Apms?i®A, and Ap € A have 
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comparable stacking equilibria, indicating that the modifications 
remove the large difference in stacking between UpA and ApA. 
Furthermore, eytidylylG'- S‘)adenosine (CpA), which is the most 
common unm sequence in this particular anticodon 
region,exhibits a stability similar to those of the hypermodified 
dinucleoside phosphates. Hypermodification therefore seems to keep 
the flexibility of this crucial part of the tRNA constant. It is 
proposed that this may result in a more smoothly regulated oy 
tion step. Also, it is proposed that the enhanced stacking of Upt 
relative to UpA pr revents the incorrect wobble base pairing of thi 
residue in the tRNA during translation. 


Photoprocesses in covalently linked pyrochlorophyllide 
dimer: triplet state formation and opening and closing of hydroxylic 
linkages. Periasamy, N.; Linschitz, H.; Closs, G.L.; Boxer, S.G. 
(Brandeis Univ., Waltham, MA). Proc. Natl. Acad. Sci. U.S.A.; 75: 
No. 6, 2563-2566(Jun 1978). 

Covalently linked pyrochlorophyllide a dimers exist in solu- 
tion in either “pinned” or unfolded form, depending on the concen- 
tration of hydroxylic (H bonding) or non-H-bonding Lewis bases. 
Laser flash photolysis studies have been made on these dimer forms 
and on pyrochlorophyllide monomer at 30-nsec resolution. Spectra 
and recovery kinetics, including observation of both the triplet 
decay and ground state folding reactions, show that the flash tran- 
sient obtained from the pinned form consists of a triplet and ground 
state moiety in the unpinned configuration. A charge-transfer excited 
state is not seen. 


53562 Glycoprotein synthesis in plants. III. Interaction between 
UDP-N Iglucosamine and GDP-mannose as substrates. Ericson, 
M.C.; Delmer, D.P. (Michigan State Univ., East Lansing). Plant 
Physiol; 61: No. 5, 819-823(May 1978). 
This report presents evidence that enzymes present in crude 
a repared from developing cotyledons of Phaseolus vulgaris 
yze the transfer of radioactivity from UDP-N-(**C) acetylg- 
ieomenine into a chitobiosyl-lipid, lipid-oligosaccharide, and glyco- 
protein. Kinetic evidence supports the concept that the N-acetylglu- 
cosamine-containing lipids are precursors to the glycoprotein. Evi- 
dence is also presented which shows an interaction between GDP- 
mannose and DP-N- -acetylglucosamine when used as substrates for 
the synthesis of lipid-oligosaccharide and glycoprotein. Kinetic evi- 
dence, as well as isolation and characterization of the oligosacchar- 
ides released from lipid by mild acid hydrolyses, support the conclu- 
sion that mannose and N-acetylglucosamine are contained in the 
same oligosaccharide and that N-acetylglucosamine is present at the 
reducing end of the oligosaccharide. Ninety-eight percent of the 
radioactivity which is incorporated from UDP-N-(**C) acetylgluco- 
samine into the insoluble residue is solubilized by protease treatment. 
The glycopeptide released is quite similar in size and composition to 
the glycopeptide released by pen ters digestion of vicilin, the 
major storage protein of Phaseolus vulgaris. 


53563 Carbonic anhydrase (acetazolamide-sensitive esterase) ac- 
tivity in the blood, gill and kidney of the thermally acclimated rainbow 
trout, Salmo gairdneri. Houston, A.H.; McCarty, L.S. (Brock Univ., 
St. Catharines, Ont.). J. Exp. Biol.; 73: 15-27(Apr 1978). 
Gill, kidney and blood levels of acetazolamide-sensitive ester- 
ase (carbonic anhydrase) activity were estimated at acclimation 
tem ture and at a common temperature (25°C) in rainbow trout 
ted to 2, 10, and 18°C. Plasma levels of sodium, potassium 
on chloride were also examined for possible acclimatory variations. 
Plasma sodium and chloride levels, and the sodium:chloride ratio 
—= unaffected by thermal acclimation; potassium concentrations 
er elevated at 18°C. Significant, but modest changes 
and branchial carbonic anhydrase activity were observed 
caine physiologically realistic incubation temperature conditions. 
Blood carbonic anhydrase activity was sharply elevated at higher 
acclimation temperatures. The data are discussed in relation to the 
hypothesis that carbonic anhydrase in this relatively stenothermal 
freshwater salmonid, through its intimate association with the coup- 
led HCO;~/Cl- and H* + NH,*/Na* exchange systems may pro- 
vide for relatively thermostable basal rates of sodium and chloride 
uptake from the medium and recovery from urine. The renal, and 
more notably the branchial (Na*/K* )-simulated ATPase systems, 
and erythrocytic carbonic anhydrase may then serve primarily as 
high-temperature amplifiers of sodium and chloride recruitment re- 
spectively. 


53564 Increased incorporation of adenosine into adenine nucleo- 
tide pools in serum-deprived mammalian cells. Rapaport, E.; Zamec- 
nik, P.C. (Harvard Univ., Boston). Proc. Natl. Acad. Sci. U.S.A.; 75: 
No. 3, 1145-1147(Mar 1978). 

The effects of serum deprivation on the incorporation of 
adenosine into the intracellular adenine nucleotide pools by several 
mammalian cell lines were studied. Cells arrested in the G: phase of 
the cell cycle showed increased vaca os cn of exogenous adeno- 
sine into their adenine nucleotide is as compared with growing 
cells. This phenomenon is mecca because salvage pathways 
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from all other preformed nucleosides and bases as well as the de 
novo synthesis of adenine nucleotides is decreased after arrest of 
growth by serum deprivation. The incorporation of adenosine into 
adenine nucleotides may serve as an intracellular signal in the 
regulation of growth in mammalian cells. 


53565 Two thymidylate synthetases in Bacillus subtilis (thymine- 
requiring mutants/trimethoprim/dUMP pools). Neuhard, J.; Price, 
A.R.; Schack, L.; Thomassen, E. (Univ. Institute of Biological 
Chemistry, Copenhagen, Denmark). Proc. Natl. Acad. Sci. U.S.A.; 15: 
No. 3, 1194-1198(Mar 1978). 

Bacillus subtilis grown at temperatures below 37° contains 
two thymidylate synthetases, TSaseA and TSaseB. Their presence is 
dependent on functional thyA and thyB genes, respectively. When 
cells are grown at 46° they only contain TSaseA activity. This 
allows an easy positive selection for thyA and thyA, thyB mutants. 
The two TSases have been physically separated, and they show 
similar overall requirements for activity. However, they differ sig- 
nificantly in both their kinetic and their physicochemical properties. 


53566 Unique catalytic properties of enzyme clusters. Gaertner, 
F.H. (Oak Ridge National Lab., TN). Trends Biochem. Sci. (Ref. 
Ed.); 3: No. 1, 63-65(Mar 1978). 

Physically associated multienzyme systems (enzyme clusters) 
have the potential of expressing unique catalytic properties in con- 
trast to their unassociated counterparts. Evidence is accumulating 
which suggests that many of the enzymes in cells are organized in 
some manner, and that at least some of the conceived unique 
catalytic properties are expressed. 


53567 In vitro cytokinin binding to a particulate fraction of 
tobacco cells. Sussman, M.R.; Kende, H. (Michigan State Univ., East 
Lansing). Planta; 140: No. 3, 251-259(1978). 

At least two types of cytokinin-binding sites are present in a 
particulate fraction of tobacco (Nicotiana tabacum L.) cells that 
sediments at 80,000 x g. The major binding component has a low 
affinity towards cytokinins, is resistant to heating at 100°C, and is 
not specific for biologically active cytokinin analogues. The second 
site occurs in much lower frequency, is heat labile, shows high 
affinity towards cytokinins, and is specific for biologically active 
analogs of the hormone. The testing for binding specificity was 
mainly performed with a series of halogenated benzyladenine deriva- 
tives having a wide range of biological activities. The low-affinity 
binding site shows some of the same features as talcum powder, a 
non-biological material which binds cytokinins in a non-specific 
fashion. The properties of the high-affinity binding site are consistent 
with the expected characteristics of a cytokinin receptor. However, 
the role of the observed high-affinity binding site with regard to the 
biological action of cytokinins is not yet known. 


53568 Demonstration of cross-reacting tumor rejection antigens 
in chemically induced respiratory tract carcinomas in rats. Jamasbi, 
R.J.; Nettesheim, P. (Oak Ridge National Lab., TN). Cancer Res.; 
37: 4059-4063(Nov 1977). 

Experiments were performed to determine whether chemical- 
ly induced rat respiratory tract carcinomas, which possess consider- 
able immunogenicity, contain cross-reacting antigens. In vivo studies 
showed that effective cross-protection can be induced with four of 
the five respiratory tract cancers studied, suggesting that these 
tumors have common tumor rejection antigens. In vitro cytotoxicity 
studies with sera from tumor-immune hosts showed cross-reactivity 
—_ three of the carcinomas tested. Data are presented suggesting 
that the antigens are not related to embryonic antigens or to RNA 
viruses. 


53569 Proteins of hepatitis B surface antigen: Amino acid compo- 
sitions of the major polypeptides. Shih, J.W.K.; Gerin, J.L. (Oak 
Ridge National Lab., Rockville, MD). J. Virol; 21: No. 3, 1219- 
1222(Mar 1977). 

The major polypeptides isolated from two different prepara- 
tions of hepatitis B surface antigen/adw were analyzed for their 
amino acid compositions. The results indicated a high degree of 
compositional relatedness between the P-1 (23,000, molecular 
weight) and P-2 (29,500, molecular weight) polypeptides for each of 
the two preparations. A considerable pr —— of the major P-1 
and P-2 polypeptides may be composed of a common structure. No 
amino sugars were detected in the preparations of isolated polypep- 
tides. 


53570 Folate-dependent enzymes in cultured Chinese hamster 
cells: folylpolyglutamate synthetase and its absence in mutants auxo- 
trophic for clycine + adenosine + thymidine. Taylor, R.T.; Hanna, 
M.L. (Lawrence Livermore Lab., CA). Arch. Biochem. Biophys.; 181: 
331-344(1977). 

Twelve out of 16 revertant clones that were isolated from 
CHO AUXB1 in media lacking glycine + adenosine + thymidine 
contained 44 to 66% of the wild-type level of H,PteGluGlu A 
tase activity. Both parent CHO and V-79 extracts catalyzed the 
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conversion of H,PteGluGlu and tetrahydropteroyltriglutamate to 
higher glutamyl conjugates. The AUXB1 and ght-1 mutant extracts 

in lacked these catalytic properties. In contrast, revertants of 
AUXB1 with about 50% of the wild-type H,PteGluGlu synthetase 
activity displayed a proportionate ability to synthesize higher polyg- 
lutamy! conjugates. From our findings and published genetic data, 
we conclude that in cultured hamster cells a single synthetase can 
successively add at least three glutamates to H,PteGlu. Loss of its 
function in certain mutants is responsible for their triple auxotrophy. 


53571 Proecdysial changes in serum ecdysone titers, gastrolith 
formation, and limb regeneration following molt induction by limb 
autotomy and/or eyestalk removal in the land crab, Gecarcinus latera- 
lis. McCarthy, J.F.; Skinner, D.M. (Univ. of Tennessee, Oak Ridge). 
Gen. Comp. Endocrinol.; 33: 278-292(1977). 

The changes in serum ecdysone titers, gastrolith deposition, 
and limb regeneration were monitored at each stage of the molt 
cycle in the crab, Gecarcinus lateralis. Animals were induced to 
molt by multiple-limb autotomy or eyestalk removal. The presence 
of a-ecdysone and b-ecdysone (20-hydroxyecdysone) in the animals’ 
serum was demonstrated chromatographically. B-ecdysone was the 
major circulating ecdysone, while a-ecdysone was present only at 
very low concentrations. Four other components reacting with the 
ecdysone antiserum were separated chromatographically; one of 
these, a nonpolar compound, became a major component of the 
serum ecdysones at the time of maximum hormone titers. Ecdysone 
titers in the serum remained at the level characteristic of intermolt 
(approximately 10 ng/ml) during basal regeneration and rose linearly 
during the premolt period, reaching a maximum when regeneration 
of limbs had ceased and exoskeleton was deposited. Ecdysone de- 
creased during stages Ds and D,, approaching intermolt levels at the 
time of ecdysis, where they remained through postmolt stages A and 

. The patterns of premolt changes in ecdysone titers, gastroliths, 
and regeneration were very similar in “normal” animals (stimulated 
to molt by the loss of eight pereiopods) and in animals without 
eyestalks; however, in crabs without eyestalks, the changes were 
completed in about half the time as in crabs with eyes . Basal 
regeneration is associated with low ecdysone levels even in crabs 
without eyestalks. The normal sequence of proecdysial events is not 
initiated until the completion of basal regeneration. It is suggested 
that there exists a yet-unidentified mechanism outside the eyestalk 
capable of preventing increases in ecdysone titers while limbs engage 
in basal regeneration. 


53572 Presence and biosynthesis of carbon-fluorine compounds in 
tropical plants and soils. Hall, R.J. (Ministry of Agriculture, Newcas- 
tle upon Tyne, England). pp 156-163 of Trace substances in environ- 
mental health. XI. Hemphill, D.D. (ed.). Columbia, MO; Univ. of 
Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Organically bound fluorine, from short chain fatty acids to 
a chain triglycerides, occurs in many — plants. Chemical 

yses of the plants and soils show that all the species in which 

these compounds are found are true fluoride accumulators. Those 
fluorinated compounds which have been identified are among the 
most toxic substances known and cause losses of grazing stock. The 
toxic effect may be manifested by sudden cardiac arrest, sometimes 
many days after feeding. The biochemistry of these compounds in 
the plants is little understood, but investigations have revealed that 
the soil of the rhizosphere in some species contains high levels of 
monofluoroacetic acid and that an apparent detoxication process 
takes place in the plants. There is an intimate relationship with the 
Kreb’s cycle in the toxic action in animals. 


53573 Implications of conformational isomerism and rotational 
allomerism to the binding of small molecules by the Mcg Bence-Jones 
Dimer. Edmundson, A.B.; Abola, E.E.; Ely, K.R.; Firca, J.R.; Pana- 
a N.C.; Schiffer, M.; Westholm, F.A. (Argonne National 
.» IL). pp 135-152 of Antibodies in human diagnosis and therapy. 
Haber, E.; Krause, R.M. (eds.). New York; Raven Press (1977). 
In this article we have presented evidence that conforma- 
tional isomerism and rotational allomerism are fundamental features 
of immunoglobulin structures. The differences between the V and C 
domains provide a striking example of divergent evolution. A 
common immunoglobulin fold is preserved by the maintenance of 
the hydrophobic character of key internal sites in cylindrical do- 
mains differing substantially in amino acid sequences. Modifications 
of the functions of the domains have occurred as a result of the 
rotational allomerism. Substitutions among important residues in 
both the three- and four-chain layers are required for a stable 
transition of one allomer to the other. The collective findings are 
incorporated into a possible evolutionary pathway. 


53574 Complexation of calcium ion by diphosphonates. Neuman, 
W.F. (Univ., Bern). pp 317-320 of Urolithiasis research. Fleisch, H.; 
Robertson, W.G.; Smith, L.H.; Vahlensieck, W. (eds.). New York; 
Plenum Press (1976). 
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From International symposium on urolithiasis research; 
Davos, Switzerland (29 Mar 1976). 

The complexation of calcium ion (Ca**) by monophosphon- 
ates (MP)* and diphosphonates (DP)* has been studied under condi- 
tions of physiological pH, temperature, and ionic strength. In this 
procedure, the competition between the anionic ligand and a cation 
exchange resin for Ca** is determined. Thus, with a fixed amount of 
Ca**, Ca*®, and Dowex 50 WX4 resin, 5 to 10 increments of DP 
were added to compete increasingly with the resin for Ca**. Equa- 
tions governing this competitive system are derived from the law of 
mass action. With only three exceptions a satisfactory linear relation- 
ship between the reciprocal of the dissociation constant of the 
complex and the concentration of ligand was obtained. This is strong 
evidence that (a) a complex has formed and (b) its molar ratio is 1 : 1 
or (CaA) mononuclear form. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 53562, 53589, 53591 


Preparation and characteristics of a wheat embryo cell-free 
extract active in the synthesis of high molecular weight viral polypep- 
tides. Zagorski, W. (Univ. of Wisconsin, Madison). Anal. Biochem.; 
87: No. 2, 316-333(1 Jul 1978). 

Wheat embryo extracts are commonly used in cell-free pro- 
tein synthesis studies. Soluble inhibitor(s) that diminish aminoacyla- 
tion of tRNA exist in such extracts. These inhibitors can be effective- 
ly removed by prolonged dialysis, provided that proper salt condi- 
tions are maintained to ensure stability of the extract. The system, 
when only partially depleted of inhibitors, does not effectively 
support translation of certain classes of messengers, i.e., brome 
mosaic virus RNA 1 and RNA 2. All four proteins expected as the 
products of translation of BMV RNA, including peptides of molecu- 
lar weight approaching 120,000, are formed in the fully active 
system. At limiting concentrations of template, the fully activated 
system incorporates the following amounts of ['*C]leucine per mi- 
crogram of template: Q8 RNA, 4.5 pmol; reovirus mRNA, 200 
pmol, tobacco mosaic virus RNA, 227 pmol, and brome mosaic 
virus, up to 350 pmol. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 53559, 53566 


53576 (CONF-770333—9) Hairy cell leukemia: similarity of cell 
surface characteristics from multiple sites in three patients. Golomb, 
H.M.; Simon, D.;. (Chicago Univ., IL (USA). Dept. of Medicine; 
Franklin McLean Memorial Research Inst., Chicago, IL (USA)). 
1977. Contract EY-76-C-02-0069. 6p. Dep. NTIS, PC A02/MF AO1. 

From IITRI scanning electron microscopy symposium; Chi- 
cago, IL, USA (29 Mar 1977). 

In three patients with hairy cell leukemia (HCL), the similar- 
ity of the surface ultrastructure of cells from multiple sites was 
studied. These sites included peripheral blood and spleen in one 
patient, and peripheral blood and bone marrow in two patients. The 
hairy cells from the peripheral blood of these patients were also 
compared with those of two other patients with HCL. The cells in 
all five cases had a surface comprised of exaggerated, broad-based 
ruffles with an occasional area of short microvilli. Although the 
shape of the ruffles and the number of microvilli varied slightly, 
there was a marked similarity for all organ sites sampled, and for 
suspensions or pieces of tissue prepared for viewing. The malignant 
cells in hairy cell leukemia, whether they are harvested from the 
peripheral blood, the bone marrow, or the spleen and whether they 
are viewed in a suspension or in whole tissue, have a unique cell 
surface ultrastructure which is easily confirmed by scanning electron 
microscopy. 


53577 (UR—3490-1351) Granulocyte growth modulators elabo- 
rated by human cell lines. DiPersio, J.F.; Brennan, J.K.; Lichtman, 
M.A. (Rochester Univ., N.Y. (USA). School of Medicine and Den- 
tistry). 1978. Contract EY-76-C-02-3490. 12p. (CONF-780359—1). 
Dep. NTIS, MF AO1. 

From ICN-UCLA symposia on molecular and cellular biol- 
ogy; Keystone, CO, USA (1 Mar 1978). 

Portions of document are illegible. 

Two human monocyte-like cell lines have been established 
which produce colony stimulating activity (CSA) and colony inhibi- 
tory activity (CIA) for man and other species. Cell line CSA has 
been partially characterized. Cell line CIA, a low mclecular weight 
hydrophobic molecule has been partially purified and shown to 
— not only CFU-C growth but the growth of various lymphoid 
cell lines. 
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Increased incorporation of ape ag & into adenine nucleo- 
tide pools in serum-deprived mammalian cells. ys 9 E.; Zamec- 
nik, P.C. (Harvard Univ., Boston). Proc. Natl. Acad. Sci. U. S.A.; 75: 
No. 3, 1145-1147(Mar 1978). 

The effects of serum deprivation on the incorporation of 
adenosine into the intracellular adenine nucleotide pools by several 
mammalian cell lines were studied. Cells arrested in the G; phase of 
the cell cycle showed increased age sma of exogenous adeno- 
sine into their adenine nucleotide i$ as compared with growing 
cells. This phenomenon is ns er because salvage pathways 
from all other preformed nucleosides and bases as well as the de 
novo synthesis of adenine nucleotides is decreased after arrest of 
growth by serum deprivation. The incorporation of adenosine into 
adenine nucleotides may serve as an intracellular signal in the 
regulation of growth in mammalian cells. 


53579 Timing of sperm penetration, pronuclear formation, pronu- 
clear DNA synthesis, and first cleavage in naturally ovulated mouse 
eggs. Krishna, M.; Generoso, W.M. (Oak Ridge National Lab., TN). 
J. Exp. Zool.; 202: No. 2, 245-252(Nov 1977). 

Timing of development of naturally ovulated mouse eggs 
from sperm penetration to first cleavage, including that of DNA 
synthesis, was established. In an attempt to limit variability, partial 
synchronization of ovulation was accomplished by shortening the 
ps a of the dark period to five hours, and partial synchronization 

rm entry was attempted by mating the females soon after the 

ated eggs reached the ampulla and by limiting the period at 
which mating could occur to only 20 minutes. Evidence of sperm 
etration (presence of one or more sperm in perivitelline space or 
inside the vitellus) was found beginning 1.75 hours after the end of 
the mating period. Pronuclei were formed three to four hours after 
sperm entry. Pronuclear DNA synthesis began about eight hours 
postmating, 3.25 to 4.5 hours after pronuclear formation, or about 
6.25 to 8.5 hours after sperm entry; it was completed in almost all 
zygotes by 16 hours postmating. The first completed cleavage divi- 
sion was found 17 to 18 hours postmating, and almost all eggs had 
cleaved by 20 hours. 


53580 Probing phycobilisome structure by immuno-electron mi- 
croscopy. Gantt, E.; Lipschultz, C.A. (Smithsonian Institution, Rock- 
ville, MD). J. Phycol.; 13: 185-192(1977). 

By immuno-electron microscopy it was shown that phycoer- 
ythrin is located on the outer surface of the phycobilisome and 
allophycocyanin is on the inside near the photosynthetic membrane 
in the red alga Porphyridium purpureum (Bory) Drew and Ross (P. 
cruentum). These findings are consistent with the idea that the 
phycobilisome functions as a light harvesting antennae and energy 
sink, which directs the energy to chlorophyll in the photosynthetic 
membrane. A technique was devised in which unfixed phycobili- 
somes, attached to thylakoid vesicles, were separately reacted with 
three monospecific antisera (to B-phycoerythrin, R-phycocyanin and 
pa ot oe and the reaction products were secondarily 

marked by reaction with ferritin-conjugated goat-antirabbit gamma 
globulin fraction. This was a followed by glutaraldehyde 
ixation and staining with phosphotungstic acid. The entire proce- 


dure was carried out on an electron microscope grid. The results 
confirm the previously proposed phycobilisome structural model. 


53581 Intracellular transport of vitellogenin in Xenopus oocytes: 
an autoradiographic study. Brummett, A.R.; Dumont, J.N. (Oak 
Ridge National Lab., TN). Dev. Biol.; 60: 482-486(1977). 

The role of primordial yolk platelets (PYPs) in the transport 
of the yolk precursor vitellogenin to the yolk platelets in Xenopus 
laevis oocytes has been demonstrated by electron microscopic autor- 
adiography. Within 20 min after exposure of the oocyte to *H- 
labeled-vitello-genin, silver grains are associated with small PYPs 
which are formed by the fusion of endosomes. At 40 min after 
incorporation of *H-labeled vitellogenin, autoradiographic silver 
grains are associated with larger PYPs and with the superficial layer 
of yolk platelets. Thus, the results demonstrate that PYPs are an 
intermediate in the transport of vitellogenin from endosomes to yolk 
platelets. These observations are consonant with the general hypoth- 
esis that vitellogenin first associates (binds) with the plasma mem- 
brane, then is incorporated by endocytosis into endosomes which 
fuse to form PYPs, and finally the contents of the PYPs are eventual- 
ly deposited into yolk platelets. 


53582 Limiting factors in specimen thickness in conventional and 
scanning transmission electron microscopy. Fraser, H.L. (Univ. of 
Illinois, Urbana); Jones, I.P.; Loretto, M.H. Philos. Mag.; 35: No. 1, 
159-176(1977). 

Specimens of silicon containing grown-in stacking faults have 
been examined in conventional transmission electron microscopy 
(CTEM) and scanning transmission electron microscopy (STEM) at 
voltages between 80 and 200 kV. It is found that the use of a 
tungsten filament STEM severely limits the penetration because of 
the small current available in the (approximately 50 A) probe. In 
addition, the large beam divergence which is used generally causes 
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the orientation of best transmission to dominate the contrast. When 
using a field emission (FEG) STEM this limitation is found to be 
largely overcome although the useful intensity is still lower in 
FEGSTEM than in CTEM. The factor limiting usable specimen 
thickness is found to be associated with a top-bottom effect in both 
CTEM and FEGSTEM; contrast information is lost from the top of 
the specimen in CTEM and from te bottom in STEM. The maximum 
usable foil thickness corresponding to the loss of fringe contrast 
associated with this top-bottom effect is a the same in 
FEGSTEM and CTEM although larger fields of view can be more 
usefully observed in CTEM. These observations are contrary to 
earlier qualitative experimental work and to theoretical predictions 
which are based on the assumption that chromatic aberration sets the 
limit to usable foil thickness in CTEM. This assumption is not 
correct if the required resolution is about 30 A—a typical require- 
ment for the examination of metallurgical specimens. 


53583 Regulation of the release of granulocytes from normal 
marrow. Lichtman, M.A.; Chamberlain, J.K.; Weed, R.I.; Pincus, A.; 
Santillo, P.A. pp 53-75 of Granulocyte: function and clinical utiliza- 
tion. New York; Alan R. Liss, Inc. (1977). 

In the marrow, immature granulocytes alter their biophysical 
characteristics by developing motility, nuclear and cytoplasmic de- 
formability and surfaces which facilitate egress. Humoral factors 
contribute to proliferation and maturation. Also, other humoral 
agents, releasing factors, may act on mature cells, for example, as 
cytoattractants, and on the sinus wall to reduce its adventitial cover 
and thereby to enhance egress. In the sinus, flow or discharge of 
sinus contents may be regulated by humoral agents or neural mes- 
sages which may affect terminal sphincters or other structures. 
Although the marrow in situ is a difficult organ to study, future 
innovations are to be expected and our understanding of the delicate 
balance between hematopoietic cells, stroma and vasculature will be 
enhanced. Corrections of inferential errors due in part to the semi- 
quantitative and qualitative nature of much of our current data 
should be expected. 


53584 Kinetics of intraepithelial lymphocytes in the small intes- 
tine of thymus-deprived mice and antigen-deprived mice. Roepke, C.; 
Everett, N.B. (Univ., Copenhagen). Anat. Rec.; 185: No. 1, 101- 
108(May 1976). 

The kinetics of lymphoid cells within the epithelium of the 
small gut has been studied in various thymus-deprived mice and in 
antigen-deprived mice by the use of *H-thymidine injections and 
radioautography. In thymus-deprived mice—including adult thy- 
mectomized, thymectomized and irradiated, neonatally thymecto- 
mized, and nude mice—and in germ-free mice decreased numbers of 
intraepithelial lymphocytes (IL) were found. On the other hand, the 
radioautographic results indicated that the remaining IL populations 
included both newly formed and long-lived lymphoid cells in the 
same percentages as found in sham-operated controls and normal 
mice. It is concluded that although the presence of the thymus and 
the antigen content of the gut is of importance to the maintenance of 
the numbers of cells in the lymphoid populations of the intestinal 
wall, the basic kinetics of these cell populations are preserved in 
deprived mice. 


GENETICS 
REFER ALSO TO CITATION(S) 53570, 53617, 53663, 53664, 53692 


53585 Probability of founder effect in a tribal population (amer- 
indian/genetic variant/branching process/private variants/demogra- 
phic history). Thompson, E.A.; Neel, J.V. (Univ. of Michigan, Ann 
Arbor). Proc. Natl. Acad. Sci. U.S.A.; 75: No. 3, 1442-1445(Mar 
1978). 

When an unusually high frequency of an allele is encountered 
in a population, ‘founder effect’’ is often invoked as an explanation. 
As usually used, the term implies the disproportionate increase 
through chance (rather than selection) of an allele contributed to the 
population by a particular ancestor. While genetic theory leaves no 
doubt this is a possible explanation, problems arise when we try to 
determine how likely this explanation is for any specific finding in 
any specific, finite population, i.e., just how rare is this rare event. In 
this communication we consider the question in the context of 
Amerindian tribal populations, deriving specific probabilities under 
defined conditions. Our interest in the question has been whetted by 
the finding to date of some eight possible examples of a founder 
effect in studies of twelve different tribes. 


53586 Chromosome mapping of the CYC7 gene determining yeast 
iso-2-cytochrome c: structural and regulatory regions. Sherman, F.; 
Stewart, J.W.; Helms, C.; Downie, J.A. (Univ. of Rochester, 
Proc. Natl. Acad. Sci. U.S.A.; 75: No. 3, 1437-1441(Mar 1978). 

The primary structures of iso-I-cytochrome c and iso-2-cy- 
tochrome c in the yeast Saccharomyces cerevisiae are determined by 
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the genes CYCI and CYC7, respectively. The CYC1 locus was 

y shown to be on the right arm of c X, and the 
CYC7 locus is shown in this investigation to be on the left arm of 
chromosome V closely linked to the min] and mak10 markers. The 
CYC7 locus to be composed of a structural region and a 
regulatory region. Mutations in the structural region can cause a 
deficiency or alteration of iso-2-cytochrome c, whereas mutations in 
the regulatory region can cause increases in the amount of iso-2- 
cytochrome c. Single-site gene conversion, occurring at a relatively 
high frequency of approximately 4 percent, caused intragenic recom- 
bination of a mutational site in the structural region and a mutational 
site in the regulatory region, enabling us to suggest the order of the 
sites in relationship to other markers on the chromosome. 


53587 Probability of founder effect in a tribal population. 
Thompson, E.A.; Neel, J.V. (Univ. of Michigan, Ann Arbor). Proc. 
Natl. Acad. Sci. U.S.A.; 75: No. 3, 1442-1445(Mar 1978). 

When an unusually high frequency of an allele is encountered 
in a population, “founder effect” is often invoked as an explanation. 
As usually used, the term implies the disproportionate increase 
through change (rather than selection) of an allele contributed to the 
population by a particular ancestor. While genetic theory leaves no 
doubt this is a possible explanation, problems arise when we try to 
determine how likely this explanation is for any specific finding in 
any specific, finite population, i.e., just how rare is this are event. In 
this communication we consider the question in the context of 
Amerindian tribal populations, deriving specific probabilities under 
defined conditions. Our interest in the question has been whetted by 
the finding to date of some eight possible examples of a founder 
effect in studies of twelve different tribes. 


53588 Transfection of Fv-1 permissive and restrictive mouse cells 
with integrated DNA of murine leukemia viruses. Hsu, I.C.; Yang, 
W.K.; Tennant, R.W.; Brown, A. (Oak Ridge National Lab., . 
Proc. Natl. Acad. Sci. U.S.A.; 75: No. 3, 1451-1455(Mar 1978). 

Whole-cell DNA preparations isolated from SC-1 cells chron- 
ically infected with N- or B-tropic murine leukemia viruses (MuLV) 
were tested for infectious activity in an Fv-I/sup n/ (NIH-3T3) and 
two Fv-I/sup b/ (C57BL/6 and SV-A31) cell cultures. Efficiency of 
transfection for all DNAs was better in the NIH-3T3 cells than in 
CS7BL/6 or SV-A31 cells; and an [N-tropic MuLV]SC-1 cell DNA 
preparation was slightly more infectious a [B-tropic MuLV]SC- 
1 cell DNA preparation in all three cell cultures, regardless of their 
Fv-1 genotypes. Progeny viruses from the transfection showed N- or 
B-tropism corresponding to that of the parent viruses produced by 
the infected SC-1 cells that were used for the DNA preparation. 
DNA dose-response studies in NIH-3T3 cells revealed a one-hit 
mechanism for both the [B-tropic MuLV]SC-1 cell DNA and the 
[N-tropic MuLV]SC-1 cell DNA preparation. These results demon- 
strate that, in contrast to virion infection, transfection of N- and B- 
—_ MuLV with DNA preparations from chronically infected 
cells is not affected by the Fv-1 gene. 


53589 Purification and translation of zein messenger RNA from 
maize endosperm protein bodies. Burr, B.; Burr, F.A.; Rubenstein, I.; 
Simon, M.N. (Brookhaven National Lab., Upton, NY). Proc. Natl. 
Acad. Sci. U.S.A.; 75: No. 2, 696-700(Feb 1978). 

The messenger RNAs coding for the zein storage protein 
have been purified from other contaminating RNAs. The average 
molecular lengths are 1.1 to 1.2 kilobases, as determined by polya- 
crylamide gel electrophoresis and by electron microscopy. Products 
of messenger-dependent protein synthesis in vitro appear to be 1100 
and 2000 daltons heavier than the native polypeptides. Zein is like 
secretory proteins in having a precursor with an additional amino- 
terminal sequence. Although only one mRNA is seen in polyacryla- 
mide gel electrophoresis, the combined size of the polypeptide 
products formed exceeds the coding capacity for one message of the 
size determined in this study. This suggests that there are at least two 
mRNAs of similar sizes for the zein polypeptides rather than one 
dicistronic message. 


53590 Repair of depurinated DNA in vitro by enzymes 
from human lymphoblasts. Bose, K.; Karran, P.; Strauss, B. (Univ. of 
Chicago). Proc. Natl. Acad. Sci. U.S.A.; 75: No. 2, 794-798(Feb 1978). 
Alkali-labile lesions introduced into T7 DNA by treatment 
with methyl methanesulfonate were removed and the DNA was 
repaired by incubation with DNA polymerase a and nuclease from a 
human lymphoblastoid line followed by the addition of DNA ligase. 
The nuclease preparation contains both apurinic endonuclease and 
5’-3' exonuclease activities. Dinucleotides appear to be the first 
product of exonuclease action. Repair of methyl methanesulfonate- 
induced damage can occur by the insertion of only a few nucleotides 
per lesion as in vivo. 
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53591 Mutations of T7 that affect initiation of 
synthesis of the gene 0.3 protein. Dunn, J.J.; Buzash-Pollert, E.; 
Studier, F.W. (Brookhaven National Lab., Upton, NY). Proc. Natl. 


Acad. Sci. U.S.A.; 75: No. 6, 2741-2745(Jun 1978). 

Two different mutations that greatly diminish the rate of 
synthesis of the gene 0.3 protein of bacteriophage T7 have been 
; peo i 


c . One is in the initiator triplet for the 0.3 protein, 
changing it from AUG to ACG. This mutation was found to have 
little effect on binding of ribosomes to the 0.3 mRNA in vitro, 
although 0.3 protein synthesis was greatly depressed in vitro as well 
as in vivo. A suppressor mutation that partially restores the wild- 
type rate of synthesis was found to lie within the 0.3 RNA but not 
close to the mutant ACG (more than 64 nucleotides away). The 
second mutation is a G-to-A transition located 11 bases to the 5’ side 
of the initiator AUG. This change eliminates a possible five-base 

iring with a sequence near the 3’ end of 16S ribosomal RNA, an 
interaction previous workers have proposed to be important for 
initiation Aa protein synthesis. This mutation causes the site of 
ribosome binding to shift about 15 bases to the 3’ side, centering on 
an internal AUG, but this new site has only a poor potential 
interaction with 16S RNA. A suppressor mutation that restores the 
rate of 0.3 protein synthesis to essentially wild-type levels and also 
restores wild-type ribosome-binding behavior was foundto lie adja- 
cent to the original mutation, creating a new four-base complemen- 
tarity with 16S RNA. These results provide strong support for the 
idea that a pairing interaction between mRNA and 16S RNA is 
involved in specific initiation of protein synthesis in Escherichia coli 
and indicate that this interaction may be important in selecting the 
site in mRNA at which the ribosomes bind. 


METABOLISM 
REFER ALSO TO CITATION(S) 53469, 53550, 53620, 53624, 53696 


53592 Initial organic products of fixation of ['*N]dinitrogen by 
root nodules of soybean (Glycine max). Meeks, J.C.; Wolk, C.P.; 
Schilling, N.; Shaffer, P.W.; Avissar, Y.; Chien, W.S. (Michigan 
5) Univ., East Lansing). Plant Physiol.; 61: No. 6, 980-983(Jun 
1978). 

When detached soybean Glycine max (L.) Merr. cv. Hark, 
nodules assimilate (1*N)Nae, the initial organic product of fixation is 
glutamine; glutamate becomes more highly radioactive than gluta- 
mine within 1 minute; '*N in alanine becomes detectable at 1 minute 
of fixation and increases rapidly between 1 and 2 minutes. After 15 
minutes of fixation, the major ‘*N-labeled organic products in both 
detached and attached nodules are glutamate and alanine, plus, in the 
case of attached nodules, an unidentified substance, whereas 
(?°N)glutamine comprises only a small fraction of organic ‘*N, and 
very little '°N is detected in asparagine. The fixation of (1°N)Nz2 into 
organic products was inhibited more than 99 percent by C,H (10 
percent, v/v). The results support the idea that the glutamine synthe- 
tase-glutamate synthase pathway is the primary route for assimilation 
of fixed nitrogen in soybean nodules. 


53593 Resistance to transpiration of the sites of evaporation 
within the leaf. Farquhar, G.D.; Raschke, K. (Michigan State Univ., 
East Lansing). Plant Physiol.; 61: No. 6, 1000-1005(Jun 1978). 

The rates of transpiration from the upper and lower surfaces 
of leaves of Gossypium hirsutum, Xanthium sturmarium, and Zea 
mays were compared with the rates at which helium diffused across 
those leaves. There was no evidence for effects of CO. concentra- 
tion or rate of evaporation on the resistance to water loss from the 
evaporating surface ("resistance of the mesophyll wall to transpira- 
tion”) and no evidence for any significant wall resistance in turgid 
tissues. The possible existence of a wall resistanc~ was also tested in 
leaves of Commelina communis and Tulipa gesneriana whose epider- 
mis could be easily peeled. Only when an epidermis was removed 
from a leaf, evaporation from the mesophyll tissue declined. We 
conclude that under conditions relevant to studies of stomatal behav- 
ior, the water vapor pressure at the sites of evaporation is equal to 
the saturation vapor pressure. 


53594 Effects of L-cysteine, L-cysteine derivatives and ascorbic 
acid on lead excretion in rats. McNiff, E.F.; Cheng, L.K.; Woodfield, 
H.C.; Fung, H.L. (State Univ. of New York, Buffalo). Res. Commun. 
Chem. Pathol. Pharmacol.; 20: No. 1, 131-137(Apr 1978). 

Urinary and fecal excretion of lead in rats was compared after 
intravenous administration of L-cysteine and a number of its deriva- 
tives. In terms of increasing total lead excretion, L-cysteine ethyl 
ester was about half as effective as D-penici ine, whereas L- 
cysteine and all other derivatives tested were only marginally effec- 
tive. Interestingly, L-cysteine ethyl ester appeared to increase lead 
depletion mainly through biliary excretion. This compound may, 
therefore, have lower renal toxicity than other chelating agents 
which promote lead excretion principally by increasing urinary 
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elimination. Dietary supplements containing 1 percent cysteine, 1 
percent ascorbic acid or 1 percent of both substances did not 
dramatically increase lead elimination. Other derivatives of L-cys- 
teine, viz., L-cysteine methyl ester, N-acetylcysteine and D-cysteine 
did not offer any advantage over L-cysteine in enhancing lead 
excretion. Dietary supplements of 1 percent L-cysteine and ascorbic 
acid, either individually or in combination, did not appear to increase 
total lead excretion dramatically. 


53595 Elevation of copper and nickel levels in primaries from 
black and mallard ducks collected in the Sudbury district, Ontario. 
Ranta, W.B. (Laurentian Univ., Sudbury, Ont.); Tomassini, F.D.; 
Nieboer, E. Can. J. Zool.; 56: No. 4, 581- “SBO(Apr 1978). 

Black and mallard duck wings were collected from northern 
Ontario and northern Saskatchewan during the fall of 1975, and 
primary flight feathers were analyzed for Cu, Ni, and Zn by X-ray 
fluorescence spectrometry. Correlations between area sampled and 
mean metal concentrations in a population were investigated. Zinc 
concentrations did not vary with the population sampled, while 
mean levels of Cu and Ni were highest near Sudbury, Ontario, 
reflecting the known particulate fallout. Elevated Ni contents char- 
acterized the Sudbury collection site. No obvious trends in levels of 
the three metals were apparent with species, sex, age, or the choice 
of wing analyzed. 


53596 Presence of chloride reduces malate production in epider- 
mis during stomatal opening. Van Kirk, C.A.; Raschke, K. (Michigan 
State Univ., East Lansing). Plant Physiol; 61: No. 3, 361-364(Mar 
1978). 

When stomata of isolated epidermis of Vicia faba are allowed 
to open in the presence of K* and iminodiacetate (an impermeant 
zwitterion), malate is formed in the epidermis; the increases in malate 
content follow a nearly linear relationship with stomatal aperture. 
Stomata of leaf sections of V. faba floated on water during opening 
also exhibit this relationship. When isolated epidermis is offered KCl, 
this relationship is not observed and less malate is detected at 
comparable stomatal apertures. The data indicate that Cl-, if present 
at concentrations greater than or equal to 10~° eq liter™’, can 
partially satisfy the anion requirement of guard cells of V. faba 
during stomatal opening. Discrepancies between earlier reports on 
the relative roles Cl” and malate play as counterions for K* in guard 
cells of V. faba could now be explained as resulting from variations 
in the availability of Cl~ to guard cells. 


53597 Release of malate from epidermal strips during stomatal 
closure. Van Kirk C.A.; Raschke, K. (Michigan State Univ., East 
Lansing). Plant Physiol.; 61: No. 3, 474-475(Mar 1978). 

Isolated epidermal strips of Vicia faba and Commelina com- 
munis release malate into their bathing medium when stomata close. 
This release was largest (about 0.6 of the initial malate content) 
when epidermal strips of C. communis were floated on 10~° M (+-)- 
abscisic acid. 


53598 Energy expenditure in reindeer walking on roads and on 
tundra, White, R.G. (Univ. of Alaska, Fairbanks); Yousef, M.K. Can. 
J. Zool.; 56: No. 2, 215-223(Feb 1978). 

The oxygen consumption, VO:, of two adult female reindeer 
(Rangifer tarandus L.) was measured while walking on roads, wet 
and dry tundra, and on level ground and gradients of 5 and 9%. The 
oxygen cost of horizontal walking on the road (S, 0.099 +- 0.009 
mlO2/g per kilometre) was 14% higher than that for the interspecies 
line for mammals given by S = 8.46 W~°.4, where W is body weight 
(grams). S increased significantly to 0. 112 and 0.137 for horizontal 
walking on dry and wet tundra, respectively. In two human subjects, 
the oxygen cost of horizontal walking on roads (S, 0.096 +- 0.013) 
was similar to reindeer; however, on dry tundra S increased 40% 
more than in reindeer. The mechanical efficiency of reindeer walk- 
ing up 5 and 9% grades was 50 and 32%, respectively, and the VO2 
in walking up a 5% gradient was 1.4 times greater than walking 
down; the VO: in walking up a 9% gradient was 1.9 times greater 
than walking down. Resting metabolism of the two reindeer used in 
walking experiments varied markedly (120 to 204 kcal (502 to 854 
kJ)/kg°.”® per day); for a group of four adult female reindeer taken 
from late summer grazing, resting metabolism was 125 +- 8 kcal 
(523 kJ)/kg®.” per day, which was similar to previous estimates for 
reindeer. 


53599 Relationship between stomatal conductance and light in- 
tensity in leaves of Zea mays L., derived from experiments using the 
mesophyll as shade. Raschke, K.; Hanebuth, W.F.; Farquhar, G.D. 
(Michigan State Univ., East Lansing). Planta; 139: No. 1, 73- 
77(1978). 

Attached leaves of Zea mays were illuminated with monoch- 
romatic light, with either the upper or the lower epidermis facing 
the light source. The mesophyll absorbed between 99.5 and 99.6% of 
the red or blue light used. An inversion of the light direction 
therefore caused a 200- to 250-fold change in the quantum flux into 
each epidermis. This variation in quantum flux did not affect stoma- 
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tal conductance. Stomatal conductance was however correlated 
with intercellular CO. concentration, C/sub i/, and the relationship 
between stomatal conductance and c/sub i/ appeared also to remain 
the same if changes in c/sub i/ were brought about by changes in 
atmospheric CO: concentration instead of light. A close =. 
of the data showed that stomata of the upper (adaxial) ep: 

exhibited a small increase in conductance (< 0.1 cm s~*) in uum 
to blue light that was superimposed on the dominating response to 
c/sub i/. 


53600 Effects of fusicoccin on the activity of a key pH-stat 
enzyme, PEP-carboxylase. Stout, R.G.; Cleland, R.E. (Univ. of 
Washington, Seattle). Planta; 139: No. 1, 43-45(1978). 

The phytotoxin fusicoccin (FC) causes rapid synthesis of 
malate in coleoptile tissues, presumably via phosphoenolpyruvate 
(PEP) carboxylase coupled with malate dehydrogenase. The possi- 
bility that FC directly affects PEP carboxylase in Avena sativa L. 
and Zea mays L. coleoptiles was studied and rejected. The activity 
of this enzyme is unaffected by FC whether FC is added in vitro or 
as a pretreatment to the live material. FC does not change the 
sensitivity of the enzyme to bicarbonate or malate. The activity of 
FC, instead, appears to be indirect. The Fs sensitivity of PEP 
carboxylase is such that its activity, and thus the rate of malate 
synthesis, may be enhanced by an increase in cytoplasmic pH 
accompanying FC-induced H* excretion. Since the enzyme is also 
particularily sensitive to bicarbonate levels, malate synthesis may 
also be enhanced by FC-induced uptake or generation of COk:. 


53601 Nickel and the metabolism of urea by Lemna paucicostate 
Hegelm. 6746. Gordon, W.R.; Schwemmer, S.S.; Hillman, W.S. 
(Brookhaven National Lab., Upton, NY). Planta; 140: No. 3, 265- 
268(1978). 

With urea as sole nitrogen source, the addition of 5 x 10-°M 
nickel sulfate to axenic cultures of Lemna paucicostata 6746 approxi- 
mately doubles the rate of vegetative growth. Under a standard 
light-dark schedule, Ni** changes the daily pattern of respiratory 
CO, output on urea from one having a single daily peak to one with 
two daily peaks which resembles that on ammonium or nitrate as 
sole nitrogen source. It also increases CO2 output by as much as 3- 
fold on a fresh-weight basis. These data represent the first confirma- 
tion in an intact higher plant of pro based on enzymology and 
tissue culture responses, for a role of Ni* in urea metabolism. 
Further, they indicate the possible existence of two distinct path- 
ways of urea utilization. 


53602 Accelerated nitrate uptake in wheat seedlings: effects of 
ammonium and nitrite pretreatments and of 6-methylpurine and puro- 
myein. Tompkins, G.A.; Jackson, W.A.; Volk, R.J. (North Carolina 
State Univ., Raleigh). Physiol. Plant.; 43: No. 2, 166-171(1978). 

The experiments reported had two objectives. One was to 
determine if the slow rate of nitrate uptake which occurs upon initial 
exposure of nitrogen-depleted wheat (Triticum vulgare cv. Knox) 
plants to nitrate was the result of insufficient reduced nitrogen. The 
second was to determine the impact of restrictions in ribonucleic 
acid or protein synthesis on both nitrate uptake and nitrate reduc- 
tion. Pretreatments of 14-day-old seedlings for a few hours in ammo- 
nium or nitrite did not result in an enhancement of the initial slow 
rate of nitrate uptake. Growth for two additional weeks in ammoni- 
um also failed to eliminate the induction period. The evidence 
indicates that the presence of nitrate, rather than a product of its 
reduction, was required to initiate development of the accelerated 
rate of nitrate uptake. Puromycin (400 yg ml~*) and 6-methylpurine 
(0.5 mM) prevented development of the accelerated phase of nitrate 
uptake. With both compounds, the relative restriction of nitrate 
uptake was greater than that of nitrate reduction as revealed by 
incorporation of **N from labeled nitrate into reduced forms. The 
proportion of reduction which occurred in the root system under the 
imposed treatments could not be delineated precisely, preventing an 
unequivocal determination of the extent to which the two processes 
are coupled in the root system. The data nevertheless indicate nitrate 
reduction was closely associated with nitrate uptake. Accumulation 
of nitrate in the shoots was markedly restricted in presence of 6- 
methylpurine. This effect most likely was a result of a severe 
restriction in the translocation of nitrate into the xylem, rather than 
an increase in the reduction rate in the shoots. 


53603 Characterization of an organ-specific differentiator sub- 
stance in the planarian Dugesia etrusca. Steele, V.E.; Lange, C.S. 
(Univ. of Rochester, NY). J. Embryol. Exp. Morphol.; 37: 159- 
172(1977). 

A substance which inhibits brain formation in ——— 
regenerating A egy (Dugesia etrusca) was characterized and 
partially purified. The substance’s inhibitory activity was followed 
during each purification procedure by adding freshly decapitated 
animals of a standard size to each fraction, and later measuring the 
resultant regenerated brain volume. The inhibitory activity remained 
in the supernatant after a 10000 g yarns. yr of a cell-free 
homogenate. Most of the activity sedimented when the 10000 g 
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supernatant was centrifuged at 32000 g. The degree of inhibitory 
activity increased with increased numbers of animals in the initial 
nate. The substance has an t molecular weight be- 
tween 2 x 10° and 4 x 10° daltons. Digestion by pronase destroyed 
the activity, but treatment with RNase, DNase I, or li had no 
significant effect. The inhibiting substance has an isoelectric point 
I) of between 4.75 and 5.38 and migrates to the anode when 
electrophorezed in pH 6.8 buffer. 


53604 Aerobic glycolysis in bone in the context of membrane- 
compartmentalization. Neuman, W.F. (Univ. of Rochester, NY). 
Calcif. Tissue Res.; 22: 169-178(1977). 

Techniques are described for the study of bone membrane 
systems and diffusion of ions across periosteal and endosteal mem- 
branes. Evidence supports the view that the potassium ion is pumped 
into the bone fluid com t by the surface-lining cells. On the 
other hand, the calcium ion appears to enter and leave the bone fluid 
compartment by processes involving passive diffusion. The role of 
lactate production in a effluxes of ions from the bone fluid 
compartment is emphasized. Effects of pH on lactate production and 
glycolysis are discussed. (HLW) 


53605 Copper metabolism in an animal cancer model. Flynn, A. 
(Cancer Center Inc., Cleveland). pp 179-183 of Trace substances in 
environmental health. XI. Hemphill, D.D. (ed.). Columbia, MO; 
Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

An assessment of 279 advanced cancer patients with solid 
tumors has shown a —— shift in blood copper and zinc levels. 
Most outstanding is the elevation of serum Cu in all varieties of 
neoplasms. Possible mechanistic relationships of the elevated serum 
Cu to vital enzymes in blood, liver and tumor were studied in a 
transplantable rat mammary adenocarcinoma, R 3230 AC. Tumors 
were subcutaneously transplanted in 100 to 150 g Fisher rats and 
allowed to grow for 21 days. At time of harvest all tumors were 
surgically removed, 1/3 of the animals were sacrificed and blood, 
liver and tumor taken; the remaining animals were returned to their 
cages and sacrificed 1 and 2 weeks later with similar tissue collec- 
tions. Copper and Zn were determined by atomic absorption spec- 
troscopy. Ceruloplasmin in sera and cytochrome oxidase in tissue 
were analyzed by colormetric methods. Similar to human cancer 
patient blood Cu and Zn changes, rats with transplantable tumors 
manifested significantly depressed serum Zn. One week after remov- 
al of the tumors, the survival group serum Cu and Zn were not 
significantly different from the control group. Two weeks after 
removal of the tumor and with a palpable regrowth serum Cu was 
markedly elevated and serum Zn significantly lowered. Liver en- 
zymes were markedly depressed with the growth of the tumor and 
did not recover to no: levels by the 2 wk survival time. Activity 
of es as determined by oxidase activity and the indirect 
estimate by sialic acid analysis indicated an increased activity, but 
also an increase in nonceruloplasmin bound Cu. 


53606 Effects of dry pellet diets on the metabolic rates of bluegill 
a wy macrochirus). Schalles, J.F.; Wissing, T.E. (Miami Univ., 
Oxford, OH). J. Fish. Res. Board Can.; 33: No. 11, 2443-2449(1976). 

Experiments were designed to evaluate the effects of five dry 
pellet diets containing various protein levels on metabolic rates and 
energy cost of food utilization of bluegill (Lepomis macrochirus). In 
the 48-h period after feeding metabolic rates increased an average of 
57% above base levels established prior to food presentation. The 
energy cost of food utilization, estimated as a percentage of ingested 
food energy, was anti x 14.90 +- 0.96% SE (range 7.5 to 32.3%). 
Positive correlation was found between protein and caloric intakes 
and the increases in O2 consumption observed after feeding. Percent 
protein in the diet had no significant effect on mean values of O2 
consumption after feeding or the estimates of the energy cost of food 
utilization. Probably the calorigenic effect of protein in fishes, which 
are principally ammonotelic, is considerably lower than that ob- 
served in ureotelic and uricotelic vertebrates. The mean estimate 
(14.90% of ingested energy) for the bluegill could reflect a low 
specific dynamic action of protein in conjunction with the calori- 
genic effect of the carbohydrate and lipid components of the diets. 


53607 Activation of immune competence by thymus factors. Glo- 
berson, A.; Umiel, T.; Friedman, D. eizmann Inst. of Science, 
Rehovot, Israel). Ann. N.Y. Acad. Sci.; 249: 248-257(28 Feb 1975). 

We have attempted to find out whether establishment of 
immunocom of both T- and B-cells depends on thymus 
factors. We employed organ culture techniques permitting differenti- 
ation of lymphoid cells for eliciting a Gv response, and for the 
production of antibodies. Analysis of ontogenic development of B- 
cells was lormed in mouse embryonic liver, using antigens capa- 

f induction of T-independent responses. We found that the 
capacity to elicit the splenomegaly com it of a GvH response is 
in general conferred by thymus factors prepared according to 
Trainin and Small. In contrast, development of B-cell activity as 
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expressed in antibody production seems to require factors other than, 
or additional to THF. 
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53608 Use of radio-gas chromatography in the study of plant 
metabolism. Baltuskonis, D.A.; Tang, Y.N.; Newton, R.J. (Texas A 
and M Univ., College Station). Anal. Biochem.; 87: No. 2, 466-476(1 
Jul 1978). 

The parameters controlling the counting rate and the peak 
resolution in radio-gas chromatography (rgc) from a typical effluent 
combustion system have been examined, with s emphasis 
placed on the precautions necessary for the operation of rgc with 
temperature ate aoe eg The potential of rgc for study of the 
— A hydrate and metabolism in plants has also been 

emonstrated. 


MEDICINE 


REFER ALSO TO CITATION(S) 52882, 53628, 53664, 53680 


53609 (PB—275953) Source book of educational materials for 

medical radiographers. Final report. Pijar, M.L. (Bureau of Radiolo- 

gical Health, Rockville, Md. (USA). Div. of Training and Medical 

A — Nov 1977. 78p. (FDA/BRH—78/20). 
AOl. 


IS PC A05/ 


This Source Book is a listing of educational materials in 
diagnostic radiologic technology. It is a revision and updating of a 
list produced by The American Society of Radiologic Technologists 
under a Bureau of Radiological Health contract. The twelve sections 
——— to the subjects identified in the ASRT Curriculum Guide 
for schools of radiologic technology. Each section is divided into 
publications, audiovisuals, and in some sections, training aids. Entries 
are listed without comment or endorsement. 


53610 Lack of tumor-promoting ability of certain environmental 
chemicals in a two-stage mouse skin tumorigenesis assay. Berry, D.L.; 
DiGiovanni, J.; Juchau, M.R.; Bracken, W.M.; Gleason, G.L.; Slaga, 
T.J. (Oak Ridge National Lab., TN). Res. Commun. Chem. Pathol. 
Pharmacol.; 20: No. 1, 101-108(Apr 1978). 

The food antioxidants butylated hydroxytoluene (BHT) and 
butylated hydroxyanisole (BHA) were tested as tumor promoters on 
CD1 female mice initiated with 7, 12-dimethylbenz(a)anthracene 
(DMBA). At a dose of 1 mg twice weekly they did not promote skin 
tumors. Nor did they A ge tumors when tested as a complete 
carcinogen without DMBA initiation. The polychlorinated biphenyl 
Aroclor 1254 (PCB) and the polybrominated biphenyl Firemaster-6 
(PBB) were also tested for their ability to promote skin tumors; at a 
100 yg dose twice weekly they were inactive. The environmental 
contaminant 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) at a dose 
of 0.1 yg twice weekly did not — skin tumors in DMBA- 
initiated mice. TCDD, PCB, and PBB did not promote spontaneous 
tumors. None of the compounds at the dosages tested significantly 
increased the intrafollicular epidermis, nor did they appear to be 
chronically toxic to the test animals. These results indicate that 
dosage may be an important factor in promotion, since several of the 
tested compounds are known to be promoters in pulmonary and 
hepatic systems. 


53611 Identification and reduction of carcinogens in the respira- 
tory environment. Hoffmann, D.; Wynder, E.L. Zentralbl. Bakteriol. 
Parasitenkd., Infektionskr. Hyg., Abt. 1. Orig., Reihe B; 166: No. 2-3, 
113-135(1978). 

Epidemiological studies have implicated three factors in the 
overall increase of lung cancer--tobacco, especially cigarette smok- 
ing, urban pollution and, to a lesser extent, certain industrial respira- 
tory environments. Some data were discussed on carcinogenic indus- 
trial inhalants, and on the possible effect of urban pollution. The 
reduction of pollution and that of specific environmental agents is 
stressed. Laboratory studies on the identification of carcinogens in 
cigarette smoke and their reduction toward the “less harmful ciga- 
rette” represent a part of this aspect. 


53612 Carcinoembryonic antigen (CEA) in urban populations: 
epidemiological studies. Schlipkoeter, H.W.; Baginski, B.; Kraemer, 
U. Zentralbl. Bakteriol., Parasitenkd., Infektionskr. Hyg., Abt. 1. Orig., 
Reihe B; 166: No. 2-3, 136-143(1978). 

Between 1975 and 1976 the carcinoembryonic antigen (CEA) 
in serum of fifty-year-old men living in various districts of NW was 
determined. A positive correlation was found between the CEA- 
level and the number of cigarettes smoked. Even nonsmokers suffer- 
ing from a chronic bronchitis had significantly higher CEA-levels 
than those without that illness. of residence in an industrial- 
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ized city (Duisburg) correlates positively with the CEA-level, the 
ite is true for a rural town (Gummerbach). This relation holds 
for the first five years of residence. The CEA-levels of the same 
a were determined twice in two subsequent years. There was 
no significant correlation between the two determinations for the 
low levels of nonsmokers, while high values remained fairly stable. 
Because of the high intraindiidual variation of low CEA-levels the 
ae of elevated values should be considered only. In order to 
able to evaluate the influence of air pollution on CEA-level it 
seems reasonable, furthermore, to consider the nonsmokers only. A 
graphical representation of the CEA-values of a large city showed 
that the levels in industrial districts were higher than those in 
nonindustrial ones. 


Environmental carcinogens: mechanisms of action and oc- 
currence. Some Preussmann, R. Zentralbl. Bakteriol., Parasi- 
tenkd., Infektionskr. Hyg., Abt. 1. Orig., Reihe B; 166: No. 2-3, 144- 
158(1978). 

New aspects on the mechanism of action of known environ- 
mental carcinogens are described. These compounds are not active 
as such, but are bioactivated in the mammalian metabolism via 
chemically reactive intermediates to electrophilic reactants, forming 
with information-bearing biopolymeres covalent bonds. This change 
in the genetic code is in agreement with the mutation hypothesis of 
carbinogenesis. Aflatoxin B,,N-nitroso compounds and 
benzo(a)pyrene are taken as examples. ‘Threshold levels”, e.g. no- 
effect-levels derived from animal experiments with all their inherent 
limitations, are compared with data from human exposure to 
benzo(a)pyren, aflatoxine, N-nitroso compounds and vinyl chloride. 
The difficulties of such risk evaluations are discussed. 


53614 Validity of computer simulation of blood vessel imaging in 
angiography. Doi, K.; Loo, L.N.; Rossmann, K. (Univ. of Chicago). 
Med. Phys.; 4: No. 5, 400-403(1977). 
The computer-simulation technique for imaging of vessels in 
ao | is being recognized as a useful tool for the study of the 
t of physical parameters on the vessel image. We have examined 
the validity of this technique by comparing the computed image 
distribution directly with experimental results. The input x-ray pat- 
tern of a blood vessel phantom, the line spread function (LSF) of the 
— oh my and the LSF of a screen-film system were measured. 
data obtained, the final image distributions of the phantom 
a computed and compared with the experimentally determined 
distributions. A high-precision device for the alignment and position- 
ing of the vessel phantom was employed in the experiments. Results 
indicate that computer simulation can correctly predict the image 
distribution of the blood vessel phantom. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 53358, 53363, 53366 


53615 Technetium-99m stannous pyrophosphate imaging of ex- 
perimental infective endocarditis. Riba, A.L.; Downs, J.; Thakur, 
M.L.; Gottschalk, A.; Andriole, V.T.; Zaret, BLL. (Yale Univ., New 
Haven). Circulation; 58: No. 1, 111-119(ul 1978). 

Technetium-99m stannous pyrophosphate (/sup 99m/Tc- 
PYP) cardiac scintigraphy was performed in 15 rabbits with experi- 
mental Streptococcus san —_ aortic-valve infective endocarditis. 
The animals were imaged five to seven days after the administration 
of bacteria, and in each case abnormal accumulation of the tracer 
was visualized in the region of the aortic valve. Three types of 
cardiac scintigraphic patterns were demonstrated: focal, multifocal, 
and extensive, each correlating well with the anatomical extent of 
the lesion as defined by gross ——-. Tissue distribution studies 
demonstrated a 30 +- 5.3 (mean +- SEM) fold excess of radionu- 
clide uptake in the infective endocarditis lesion compared with that 
of normal myocardium. Imaging of excised hearts from four animals 
showed an excellent correlation with in vivo imaging as well as 
gross pathology. Five animals with nonbacterial thrombotic aortic 
valve endocarditis demonstrated similar scintigraphic and tissue dis- 
tribution results. In contrast, four normal animals failed to demon- 
strate abnormal /sup 99m/Tc-PYP cardiac scintigrams or tissue 
uptake. This study demonstrates that /sup 99m/Tc-PYP cardiac 
scintigraphy is a sensitive technique to detect experimental aortic 
valve endocarditis. 


53616 {1-"'C] DL-valine, a potential pancreas-imaging agent. 
Washburn, L.C.; Wieland, B.W.; Sun, T.T.; Hayes, R.L.; Butler, 
T.A. (Oak Ridge Associated Universities, TN). J. Nucl. Med.; 19: 
No. 1, 77-83(Jan 1978). 
is a t need for a better pancreas-imaging a; =. 
— with [1-'*C] DL-valine have shown this amino acid to 
pancreatic specificity in the four animal species poke meaty 
The tissue distribution was almost optimal by 30 min after injection, 
and no carrier effect was observed through a dose of 5 mg/kg. [1- 
11C] DL-Valine was synthesized in amounts up to 363 mCi using a 
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rapid (T/sub %/ = 20.4 min for C-11), high-temperature, high- 
pressure modification of the Buecherer-Strecker amino acid syn 

sis. Purification was by anion-exchange followed by cation-exchange 
chromatography. [I-'*C] DL-Valine was obtained in a 70 percent 
chemical yield with a total synthesis and purification time of 45 min. 
Studies in animals have demonstrated that it is a potentially useful 
new agent for clinical pancreatic imaging. 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 53590, 53628, 53629, 53665, 53703 


53617 In vitro packaging of bacteriophage T7 DNA synthesized 
in vitro. Masker, W.E.; Kuemmerle, N.B.; Allison, D.P. (Oak Ridge 
National Lab., TN). J. Virol.; 27: No. 1, 149-163(Jul 1978). 

An in vitro DNA packaging system was used to encapsulate 
T7 DNA that had been synthesized by extracts prepared from gently 
lysed Escherichia coli infected with bacteriophage T7 
amber mutations in gene 3 or in both genes 3 and 6. Isopycnic 
centrifugation of density-labeled wild-type DNA was employed in 
an effort to separate product from template; suppressor-free indica- 
tor bacteria were used to eliminate contributions from endogenous 
DNA or contaminating phage. Additional controls indicated that 
fragmented DNA is packaged in vitro only with very low efficiency 
and that the frequency of recombination during packaging is too low 
to affect interpretation of these experiments. T7 DNA replicated by 
extracts prepared using T7 mutants deficient in both genes 3 and 6 
could be packaged in vitro with an efficiency comparable to that 
found when highly purified virion T7 DNA was used. When T7 
deficient in the gene 3 endonuclease but with normal levels of the 
gene 6 exonuclease was used, fast-sedimenting concatemer-like DNA 
structures were formed during in vitro DNA synthesis. Electron 
microscopy revealed many branched and highly complex DNA 
structures formed during this reaction. This concatemer-like DNA 
was encapsulated in vitro with an efficiency significantly greater 
than that found for DNA the length of a single T7 genome. 


53618 Dextran sulfate as a contaminant of DNA extracted from 
concentrated viruses and as an inhibitor of DNA polymerases. Hitze- 
man, R.A.; Hanel, A.M.; Price, A.R. (Univ. of Michigan, Ann 
Arbor). J. Virol; 27: No. 1, 255-257(Jul 1978). 

Dextran sulfate is commonly used with polyethylene glycol 
to concentrate viruses before extraction of their DNA. However, 
dextran sulfate then easily contaminated such DNA and acted as a 
potent inhibitor of DNA polymerases from Bacillus subtilis (III), 
phage PBS2, and phage T4. Dextran sulfate only weakly inhibited 
Micrococcus luteus and Escherichia coli DNA polymerase I prep- 
arations. 


53619 Direct evidence for 6-fold symmetry of the herpesvirus 
hexon capsomere. Furlong, D. (Univ. of Chicago). Proc. Natl. Acad. 
Sci. U.S.A.; 75: No. 6, 2764-2766(Jun 1978). 

Rotational power spectrum analysis of scanning transmission 
electron micrographs of negatively stained herpesvirus capsids has 
given direct evidence for the 6-fold symmetry of the herpesvirus 
hexon capsomere. Individual hexons have been analyzed in situ 
without interference from other parts of the capsid because only one 
level of the capsid was in focus in the micrograph. This study found 
hexons to have 6-fold symmetry. The majority of the mass of each 
hexon subunit was seen to lie on a line connecting the centers of 
adjacent capsomeres. This agrees with analysis of conventional 
micrographs of capsid fragments, which are also presented, as well 
as with biochemical data and theoretical expectations. 


53620 Kinetics and apparent K/sub m/ of oxygen cycle under 
conditions of limiting carbon dioxide fixation. Radmer, R.; Kok, B.; 
Ollinger, O. (Martin Marietta Labs., Baltimore). Plant Physiol.; 61: 
No. 6, 915-917(Jun 1978). 

A mass spectrometer with a membrane inlet was used to 
monitor light-driven O2 evolution, O2. uptake, and CO, uptake in 
suspensions of algae (Scenedesmus obliquus). We observed the fol- 
lowing. (a) The rate of O, uptake, which, in the presence of 
iodoacetamide, replaces the uptake of CO2, showed a distinct plateau 
(V/sub max/) beyond approximately 30 percent O2 and was half- 
maximal at approximately 8 percent Oz. We concluded that this 
light-driven O2 uptake process, which does not involve carbon 
compounds, is saturated at lower O2 concentrations than are photor- 
espiration and glycolate formation. (b) In the absence of inhibitor, O2 
evolution was relatively unaffected by the presence or absence of 
CO:. During the course of CO. depletion, electron flow to CO2 was 
replaced by an equivalent fow to Os. (c) There was a distinct delay 
between the cessation of CO, uptake and the increase in O2 uptake. 
We ascribe this delay to the transient utilization of another electron 
acceptor—possibly bicarbonate or another bound form of COs. 
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53621 Purification and characterization of the b- 
type cytochrome from Dictyostelium discoideum. Manabe, K.; Poff, 
K.L. (Michigan State Univ., East Lansing). Plant Physiol.; 61: No. 6, 
961-966(Jun 1978). 

The photoreducible cytochrome (Cyt) b from Dictyostelium 
discoideum was o— by differential precipitation with ammoni- 
um sulfate and chromatography over Sephadex G-100, diethylamin- 
oethyl-cellulose, and calcium a. The purified Cyt is com- 
‘eee of a single subunit of 15,000 daltons including a noncovalently 

und protohaem, and exhibits in the reduced form alpha absorption 
bands at 555.5 and 560 nm at room temperature and 551 and 558.5 
nm at 77°K. This Cyt is similar in some respects to Cyt bss7.s from 
complex II of beef heart mitochondria, and to Cyt bsss from the 
microsomal fraction of mung bean seedlings. Photoreduction by blue 
light of the purified Cyt b requires the addition of flavin; .e * 
tein isolated from D. discoideum was the most active of four 
flavoproteins tested in catalyzing the photoreduction while diaphor- 
ase and L-amino-acid oxidase were inactive. 


53622 Transfection of Fy-1 permissive and restrictive mouse cells 
with integrated DNA of murine leukemia viruses (host range restric- 
tion/Fv-1 gene/DNA transfection). Hsu, I.C.; Yang, W.K.; Tennant, 
R.W.; Brown, A. (Oak Ridge National Lab., TN). Proc. Natl. Acad. 
Sci. U.S.A.; 75: No. 3, 1451-1455(Mar 1978). 

Whole-cell DNA preparations isolated from SC-1 cells chron- 
ically infected with N- or B-tropic murine leukemia viruses (MuLV) 
were tested for infectious activity in an Fv-1/sup n/ (NIH-3T3) and 
two Fv-1/sup b/ (C57BL/6 and SV-A31) cell cultures. Efficiency of 
transfection for all DNAs was better in the NIH-3T3 cells than in 
CS57BL/6 or SV-A31 cells; and an [N-tropic MuLV]SC-1 cell DNA 

tion was slightly more infectious a [B-tropic MuLV]SC- 
1 cell DNA preparation in all three cell cultures, regardless of their 
Fv-1 geonotypes. Progeny viruses from the transfection showed N- 
or B-tropism corres; bey that of the parent viruses produced 
by the infected SC-I cells that were used for the DNA preparation. 
DNA dose-response studies in NIH-3T3 cells revealed a one-hit 
mechanism for both the [B-tropic MuLV]SC-1 cell DNA and the 
[N-tropic MuLV]SC-1 cell DNA preparation. These results demon- 
strate that, in contrast to virion infection, transfection of N- and B- 
= MuLV with DNA preparations from chronically infected 
cells is not affected by the Fv-1 gene. 


53623 Late effect of bacteriophage T4D on the permeability 
barrier of Escherichia coli. Thompson, S.; beg J.S. (Univ. of 
Rochester, NY). J. Virol.; 25: No. 2, 491-499(Feb 1978). 

Cold centrifugation of lysis-inhibited Escherichia coli B in- 
fected with wild-type T4D results in extensive lysis beginning 
around 20 min after infection at 37°C. Infection with an e mutant, 
which fails to make lysozyme, prevents lysis, but does not prevent a 
marked loss of K* and Mg**. The t gene product, thought to disrupt 
the cytoplasmic membrane in natural lysis, is not required for this 
handling-induced cation loss or lysis. Three lines of evidence argue 
that late protein synthesis is required to develop this potential for 
cation loss; the potential does not develop in infections by: (1) 
mutants defective in DNA synthesis, (2) mutants defective in gene 
55, and (3) wild-t T4 when chloramphenicol is added at 6 min 
after infection. All late mutants examined, which are blocked in the 
major pathways of morphogenesis, do not prevent development of 
the potential. The evidence argues for a new, late effect of T4 
infection on the cytoplasmic membrane. 


Uptake of auxotrophic cells of a heterocyst-forming 

by tobacco protoplasts, and the fate of their associations. 
Meeks, J.C.; Malmberg, R.L.; Wolk, C.P. (Michigan State Univ., 
East Lansing). Planta; 139: No. 1, 55-60(1978). 

Auxotrephic cells of the filamentous cyanobacterium Ana- 
baena variabilis Kutz. were introduced into protoplasts of Nicotiana 
tabacum L. in an attempt to engineer a nitrogen-fixing endosymbio- 
sis. Conditions were established to maximize uptake of the cyanobac- 
teria by use of polyethylene glycol. Culture of the novel association 
was not successful: protoplasts with Anabaena inside did not 
appear to divide. Most of the protoplasts expelled the cyanobacteria 
and simultaneously disintegrated. The reasons for the incompatibility 
are not known. 


53625 Expression of hepatitis B virus-specific markers in asymp- 
tomatic hepatitis B surface antigen carriers. Hess, G. (Univ., Mainz); 
Arnold, W.; Shih, J.W.K.; Kaplan, P.M.; Purcell, R.H.; Gerin, J.L.; 
Meyer zum Bueschenfelde, K.H. Infect. Immun.; 17: No. 3, 550- 
554(Sep 1977). 

A study was undertaken to assess the state of hepatitis B virus 
infection in a group of asymptomatic hepatitis B surface antigen 
(HB/sub s/Ag) carriers. This study confirmed that the presence of 
hepatitis B e antigen (HB/sub e/Ag) in serum was closely associated 
with serum HB/sub s/Ag-specific deoxyribonucleic acid polymerase 
activity, hepatitis B core antigen (HB/sub c/Ag) in serum and liver 
cell nuclei, and a histological picture of chronic hepatitis. No HB/ 
sub s/Ag-specific deoxyribonucleic acid polymerase activity or HB/ 
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sub c/Ag was detected in highly concentrated anti-HB/sub e/- 
positive sera. In addition, liver biopsy imens from carriers with 
anti-HB/sub e/ were negative for Hb/sub c/Ag by immunofluores- 
cence, and the liver histology was either normal or revealed only 
fatty changes. These data indicate that the anti-HB/sub e/-positive 
sera contained either no Dane particles or, if present, at least a 500- 
fold-lower concentration of Dane particles than that found in HB/ 
sub e/Ag-positive sera. 


53626 L cell virus: infectivity for type N and B mouse embryo 
cells. Botis, S.; Janowski, M.; Maisin, J.R. (Centre d'Etude de 
l’Energie Nucleaire, Mol, Belgium). J. Virol.; 20: No. 3, 690-692(Dec 
1976). 

The efficiency of focus formation of four L cell virus popula- 
tions was significantly higher on t N mouse embryo fibroblast 
cultures than on type B cells. [5-*H]uridine-incorporating material 
sedimenting at a density of 1.158 g/cm* was observed in the superna- 
tant fluids of type N and B cultures infected with the four viral 
populations. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 53575, 53591 


MORPHOLOGY 


53627 Flower formation in the short-day plant Kalanchoe by 
grafting with a long-day and a short-long-day Echeveria. Zeevaart, 
J.A.D. (Michigan State Univ., East Lansing). Planta; 140: No. 3, 289- 
291(1978). 

Flower formation was induced in the short-day plant Kalan- 
choe blossfeldiana Poellnitz under long-day conditions by grafting 
with flowering shoots of the short-long-day plant Echeveria harmsii 
(Rose) MacBr. and of the long-day plant Echeveria “pulvoliver” (E. 
pulvinata Rose x E. harmsii). Vegetative shoots from induced Eche- 
veria plants failed to cause a flowering response in Kalanchoe. The 
presence of flowering and vegetative shoots side by side on induced 
_— plants provides evidence for physiological chimeras in 

genus. 


PATHOLOCY 
REFER ALSO TO CITATION(S) 53668, 53680 


53628 Oncogenicity of AKR endogenous leukemia viruses. 
Nowinski, R.C.; Hays, E.F. (Fred Hutchinson Cancer Research 
Center, Seattle). J. Virol.; 27: No. 1, 13-18(Jul 1978). 

Four biologically distinct groups of endogenous murine leu- 
kemia virus (MuLV) have been isolated from AKR mice. These 
viruses include (1) ecotropic XC* MuLV that occur in high titer in 
normal tissues and serum of AKR mice throughout their life span, 
(2) ecotropic XC™ MuLV that are produced in high titers by 
leukemia cells, (3) xenotropic MuLV that are readily demonstrable 
only in aged mice, and ts) polytropic MuLV that arise in the 
thymuses of aged mice as a consequence of genetic recombination 
between ecotropic and xenotropic MuLV. Viruses of each of these 
biological classes were assayed in AKR mice for their ability to 
accelerate the occurrence of spontaneous leukemia. Certain isolates 
of ecotropic XC~ MuLV and polytropic MuLV were found to have 
high oncogenic activity. These viruses induced 100% leukemias 
within 90 days of inoculation. In contrast, ecotropic XC* MuLV 
that were obtained from AKR embryo fibroblasts and xenotropic 
MuLV that were obtained from the lymphoid tissues of aged AKR 
mice did not demonstrate oncogenic activity. These findings demon- 
strate fundamental differences between XC~ and XC* ecotropic 
MuLV that are found in leukemic and normal tissues, respectively. 
Furthermore, these findings point to the role of ecotropic XC~ and 
polytropic MuLV in the spontaneous leukemogenesis of AKR mice. 


53629 Stimulation of immune response in hybrid mice following 
Rauscher virus infection. Okunewick, J.P.; Meredith, R.F.; Brozo- 
vich, B.; Weaver, E.V. (Allegheny General Hospital, Pittsburgh). 
Proc. Soc. Exp. Biol. Med.; 157: 449-452(1978). 

The effect of Rauscher leukemia virus injection on the splenic 
plaque former cells (PFC) response to sheep red blood cells (SRBC) 
was measured in a mouse strain sensitive to the virus (SJL/J), one 
resistant to the virus (C57B1/10), and their F, hybrid (SJL/ 
JxC57B1/10)Fi. In contrast to previous findings of a suppressive 
effect of Friend virus on PFC response in another hybrid of different 
resistant and sensitive strains, a significant immunostimulation was 
seen. Immunostimulation was also seen in the resistant parent when 
the PFC response level was measured 12 days or later after RLV 
infection, while the PFC response of the sensitive parent was nearly 
completely suppressed. Evaluation of the effect of RLV on the 
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splenic masses of the three strains indicated a mild transient spleno- 
megaly in the hybrid; a pronounced splenomegaly in the sensitive 
_ and no effect on the resistant strain. Comparison of the data 
ests that the change in splenic PFC number in the hybrid 
following RLV infection occurs as a function partially independent 
or vee ty in the total splenic mass. 


53630 Mean serum copper, magnesium, and zinc concentrations 
in active rheumatoid and aoe degenerative connective tissue diseases. 
Sorenson, J.R.J. (Univ. of Cincinnati); DiTommaso, D.J. (National 
Inst. of Occupational Health, Billings, MT). pp 15-22 of Trace 
substances in environmental health. XI. Hemphill, D.D. (ed.). Co- 
lumbia, MO; University of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Mean serum copper was found to be above normal for all 
degenerative diseases studied: arthritis, lupus, spondylitis, polymyosi- 
tis, scleroderma, periarteritis nodosa and mixed connective tissue 

Mean serum zinc was elevated with lupus, polymyositis, 
periarteritis nodosa and mixed connective tissue disease but less than 
normal for the remainder. All mean serum magnesium concentra- 
tions were normal. Lupus patients age 20 years or younger had 
larger mean serum Cu concentrations than older patients. Older 
patients with arthritis or polymyositis had higher mean concentra- 
tions than — patients. The only age related difference in serum 
Zn was found for patients with juvenile rheumatoid arthritis who 
had a lower mean concentration than adults. Mean serum Mg 
concentrations did not vary with age in any disease category. There 
were no sex related variations of mean serum Cu or Mg. However, 
male patients with lupus had a lower mean serum Zn value than 
‘emales. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 53615 


PHYSIOLOGICAL SYSTEMS 


REFER ALSO TO CITATION(S) 53553, 53554, 53596, 53597, 
53627, 53629, 53664, 53736 


53631 NG rayne of phenol extraction procedures for prepara- 
tion of RNA from mammalian lymphoid organs. Griffin, G.D.; Sellin, 
H.G.; Novelli, G.D. (Oak Ridge National Lab., TN). Anal. Biochem.; 
87: No. 2, 506-520(1 Jul 1978). 
Methods have been developed to optimize the extraction of 

RNA from mammalian lymphoid organs (spleen) with respect to 
both quantity and quality of RNA and with minimal DNA contami- 
nation. Nuclease inhibitors, including diethyl pyrocarbonate, poly- 
vinyl sulfate, and bentonite were used in the initial disruption of the 
tissue, which was accomplished by blender, Dounce homogenizer, 
or preparation of a cell suspension. Seven buffer systems, varying 

ith respect to pH, detergent, and NaCl concentration, were used in 
the initial extraction with phenol, and the temperature of extraction 
was also varied. Protocols involving the selective use of naphthalene 
1.5-disulfonic acid and sodium dodecyl sulfate were developed to 

rovide an initial RNA extract with minimal DNA content. Dounce 

omogenization, followed by separate treatment of nuclear and 
cytosol fractions, was found to be the most effective technique, both 
in terms of RNA yield (averaging 76%) and the quality of RNA 
recovered (as judged by gel electrophoresis). RNA from blender 
preparations contained larger amounts of DNA and RNA yield was 
decreased to 54%. RNA extracted from spleen cell suspensions was 
of poor quality and gave very poor yield (27%). 


53632 Graft enhancement and antiidiotypic antibody. Lympho- 
cytes from long-term rat renal allograft recipients have normal respon- 
siveness in vitro. Fitch, F.W.; Weiss, A.; McKearn, T.J.; Stuart, F.P. 
(Univ. of Chicago). Transplant. Proc.; 10: No. 2, 367-372(Jun 1978). 

Treatment of allograft recipients with antigen Ag and anti- 
body Ab causes a transient appearance of anti-Id antibody, and 
kidneys transplanted at the time of peak anti-Id response fare better 
than those transplanted earlier or later. Since these observations 
suggested a role for anti-Id Ab in rat renal allograft enhancement, 
the immunologic reactivity of lymphocytes from animals bearing 
long-term, enhanced renal allografts was studied. The survival of 
long-term enhanced renal allografts remains an enigma. Although 
anti-Id Ab is produced as a result of the initial treatment used for 
induction of enhancement, such Ab is not detected in long-term 
recipients. The reactivity of cells from such recipients is not that 
reported for animals actively producing anti-Id Ab. The responsive- 
ness of lymphocytes in vitro from long-term allograft recipients 
appears to be normal, not increased as observed in sensitized rats or 
absent as observed in neonatally tolerant rats. It is not known why 
these cells fail to respond to graft antigens in the enhanced allograft 
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recipient. Inhibitory processes that function in the intact animal seem 
to be inactive in the experimental systems used for measurement of 
lymphocyte responsiveness in culture. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 53575, 53608 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 52866, 52977, 53035, 53043, 
53489, 53491, 53663, 53804, 53817 


53633 (CONF-770478—P1, pp 257-266) Progress and needs in 
agricultural research, development, and applications programs. Moore, 
D.G.; Myers, V.I. (South Dakota State Univ., Brookings). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The dynamic nature of agriculture requires repetitive re- 
source assessments such as those from remote sensing. Until recently, 
the use of remote sensing in agriculture has been limited primarily to 
site specific investigations without large-scale eclieaees. Examples 
of successful applications at various user levels are provided. 
paper assesses the stage of development for applying remote sensing 
to many agricultural problems and suggests goals for planning future 
data characteristics for increased use in agriculture. 


53634 (CONF-770478—P1, pp 267-276) Remote sensing and 
today’s forestry issues. Sayn-Wittgenstein, L. (Dept. of Fisheries and 
the Environment, Ottawa). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

This paper examines the actual and the desirable roles of 
remote sensing in dealing with current forestry issues, such as 
national forest policy, supply and demand for forest products and 
competing demands for forest land. 


53635 (CONF-770478—P1, pp 429-465) LACIE: a look to the 
future. MacDonald, R.B.; Hall, F.G. (Lyndon B. Johnson Space 
Center, Houston, TX). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote Lay of environment. Vol. I. 

—— Area Crop Inventory Experiment (LACIE) is a 
joint Phe of the U.S. Department of Agriculture, the National 
Oceanic and Atmospheric Administration of the Department of 
Commerce, and the National Aeronautics and Space Administration. 
It is a “proof of concept” project designed to demonstrate the 
applicability of remote sensing a, to monitor globally an 
important world food crop—wheat. This yee per discusses the need 
for more timely and reliable monitoring of food and fiber supplies, 
reviews the monitoring systems currently utilized by the USDA and 
United Nations Food and Agriculture Organization in the United 
States and in foreign countries, and elucidates the fundamentals 
involved in assessing the impact of variable weather and economic 
conditions on wheat acreage, yield, and production. The 
experiment’s approach to production monitorin ~, is described briefly, 
and its status is reviewed as of the conclusion of 2 years of successful 
operation. Examples of a and yield monitoring in the Sulviet 
Union are used to illustrate the experiment’s approach. A Look to 
the Future describes the LACIE transition program through 1981, 
consisting of an orderly transfer of pr pr oven technology from LACIE 
to an operational system within USDA, and to an expanded pro 


that will culminate in the mid-to-late 1980's and which will adapt 
LACIE technology to the monitoring of other important food and 
fiber commodities. The needs and directions for a sustained level of 
research and development to support this global monitoring system 
are described. 


53636 (CONF-770478—P1, pp 505-513) Use of multispectral 
data in design of forest sample surveys. Titus, S.J.; Wensel, L.C. 
(Univ. of California, Berkeley). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The use of multispectral data in design of forest sample 
surveys using a computer software package, WILLIAM, is de- 
scribed. The system allows evaluation of a number of alternative 
sampling systems and, with appropriate cost data, estimates the 
implementation cost for each. 
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— (CONF-770478—P1, pp 515-524) Monitoring irrigated 
land acreage LANDSA T imagery: an application 
Draeger, W.C. (EROS Data Center, Sioux Falls, SD). 1977. 
From 11. symposium on remote sensing of environment; Ann 
Arbor, _ USA (2 05 Ap 5 Apr 1977). 
Proceedings of the eleventh international symposium on 
remote canaline of environment. Vo 
A demonstration of the utility of Landsat imagery for quickly 
and cheaply estimating irrigated land area was conducted in the 
iver basin of Oregon. Landsat color composite images, at 
1:250,000 scale and acquired on two dates during the 1975 growing 
season, were interpreted. Irrigated lands were delineated manually, 
and the irrigated area was estimated, based on dot-grid sampling of 
the manually delineated lands. The image interpretation estimate of 
irrigated area was then adjusted by a comparison of interpretation 
results with ground data on 45 sample plots, each 2.6 square kilome- 
ters in size. Tw 'wo interpreters independently estimated the irrigated 
area. Their adjusted estimates were 115,000 hectares and 108,000 
hectares respectively, with corresponding 95 percent confidence 
intervals of +- 7,880 hectares and +- 14,000 hectares. The estimated 
one of the survey, exclusive of management costs and training, was 
1,500. 


53638 (CONF-770478—P1, pp 545-561) Multi-seasonal data 
analysis and some extensions for environmental monitoring. Tanaka, 
S. (Remote Sensing Tech. _ of Japan, Tokyo); Muranaka, Y.; 
Miyazawa, H.; Suga, Y. 1977 

From 11. symposium ¢ on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

Basic concepts of the multi-seasonal data analysis: (1) Com- 
pes multi-spectral data with multi-seasonal data. (2) Relationship 
tween the periodisity of LANDSAT and the seasonal sense of the 
Orientals. (3) Method to register the data which have been acquired 
in different time. and as the applications, following four examples are 
shown: (1) Quality investigation of paddy field by 3 seasonal LAND- 
SAT data. (2) Progress check of paddy field by 3 LANDSAT data 
in harvest season. (3) Detailed survey of vegetational environment 
by summer and winter LANDSAT data. (4) Calculation of reclama- 

tion area 1972 to 1976 by LANDSAT | and 2 data. 


53639 (CONF-770478—P 1, pp 693-701) Investigation of themat- 
ic mapper spatial, radiometric, and spectral resolution. Morgenstern, 
J.P. (Environmental Research Inst. of Michigan, Ann Arbor); Na- 
lepka, R.F.; Erickson, J.D. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The study used selected available aircraft MSS data, charac- 
terized by narrow spectral bands, fine spatial resolution, and high 
signal-to-noise, as the basis for simulating spacecraft TM data of 
various spatial resolutions, radiometric sensitivities, and sets of spec- 
tral bands. The primary measure used in evaluating the effects of 
varying spatial and radiometric resolutions was agricultural crop 
mensuration accuracy using automatic (computer) information ex- 
traction techniques. 


53640 (CONF-770478—P1, pp 703-710) Further tests of the 
Suits reflectance model. LeMaster, E.W.; Chance, J.E. (Pan Ameri- 
can Univ., Edinburg, TX). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

Experimental data are given that relate observer zenith angle 
to crop reflectance for wheat. The Suits reflectance model calcula- 
tions for wheat fail to agree with this data. 


53641 (CONF-770478—P1, pp 711-718) Estimation of old field 
ecosystem biomass using low altitude imagery. Nor, S.M.; Safir, G.; 
Burton, T.M.; Hook, J.E.; Schultink, G. (Michigan State Univ., East 
Lansing). 1977. 

From 11. symposium on remote sensing of environment; Ann 
> MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

Color-infrared photography was used to evaluate the biomass 
of experimental plots in an old-field ecosystem that was treated with 
different levels of waste water from a sewage treatment facility. 
Cibachrome prints at a scale of approximately 1 : 1,600 produced 
from 35 mm aan infrared slides were used to analyse density 
patterns using prepared tonal density scales and multicell grids 
registered to ground panels shown on the photograph. Correlation 
analyses between tonal density and vegetation biomass obtained 
from ground samples and harvests were carried out. Correlations 
gave ban hw igh coefficients ranging from 0.530 to 0.896 at the 
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0.001 significance level. Corresponding multiple regression analysis 
resulted in higher correlation coefficients. The results indicate that 
aerial infrared photography can be used to estimate standing crop 
biomass on waste water irrigated old field ecosystems. Combined 
with minimal ground truth data, this technique could enable manag- 
ers of wastewater irrigation projects to precisely time harvest of 
such systems for maximal removal of nutrients in harvested biomass. 


(CONF-770478—P1, pp 719-728) Effect of soil water 
deficit on the reflectance of conifer seedling canopies. Fox, L. III. 
(Humboldt State Univ., Arcata, CA). 1977. 

From 11. s jum on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The effects of soil water deficit on spruce and pine seedling 
canopy reflectance, needle reflectance and transmittance, and 
canopy density were measured in a use with a diffuse source 
of radiant flux. A potential for early or pre-visual detection of plant 
water stress was not supported by these measurements le at 
visible, and reflected infrared wavelengths to 1950 nm. Needles were 
found to transmit approximately thirty percent of the radiant flux 
incident on them at 780 nm, ten percent at 700 nm, and were found 
to be opaque at 450, 550, 600 and 650 nm. 


53643 (CONF-770478—P2, pp 909-918) Two phase sampling for 
wheat acreage estimation. Thomas, R.W.; Hay, C.M. (Univ. of Cali- 
fornia, Berkeley). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

A two phase Landsat-based sample allocation and wheat 
proportion estimation method was devel . This technique em- 
ploys manual, Landsat full frame-based wheat or cultivated land 
—— estimates from a large number of segments comprising a 

t sample phase to optimally allocate a smaller phase two sample 
of computer or manually processed segments. Application to the 
Kansas Southwest CRD for 1974 produced a wheat acreage estimate 
for that CRD within 2.42 percent of the USDA SRS-based estimate 
using a lower CRD inventory budget than for a simulated reference 
LACIE system. Factor of 2 or greater cost or precision improve- 
ments relative to the reference system were obtained. 


(CONF-770478—P2, pp 919-923) Classification of 
agricultural data cual upon color trends. Tubbs, J.D. 


53644 
LANDSAT 
(Univ. of Arkansas, Fayetteville). 1977. 


From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Decision rules have been developed for classifying an un- 
known observation by matching its color trend with that offs expected 
trends for known crops. The results of this procedure have been 
found to be encouraging when compared with the usual supervised 
classification procedures. (PCS) 


53645 (CONF-770478—P2, pp 925-931) Use of LANDSAT di 
tal data to detect and monitor vegetation water deficiencies. Thom 

son, D.R. (Lyndon B. Johnson Space Center, Houston, TX); Weh- 
manen, O.A. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

In the Large Area Crop Inventory Experiment a technique 
was devised using a vector cumtvenetion of Landsat digital data to 
indicate when vegetation is undergoing moisture stress. A relation 
was established between the remo -based criterion (the 
Iden) Index Number) and a ground-based criterion (Crop Moisture 
ndex 


53646 (CONF-770478—P2, pp 933-944) Pre-visual detection of 
stress in pine forests. Olson, C CE. Jr. (Univ. of Michigan, Ann 
Arbor). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

This report summarizes a review of available information 
relating to pre-visual, or early, detection of forest stress with particu- 
lar reference to detection of attacks by pine bark beetles. Available 
data indicate that early, or pre-visual detection is more likely with 
multispectral scanners (MSS) than with camera systems. Preliminary 
efforts to obtain early detection of attacks by pine bark beetles, using 
MSS data from the ERIM M.-7 scanner, have not been sufficiently 
successful to demonstrate an operational capability, but indicate that 
joint processing of the 0.71 to 0.73, 2.00 to 2.60, and 9.3 to 11.7 um 
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bands holds some promise. Ratio processing of transformed data 
from the 0.45 to 0.52, 1.55 to 2.60, and 4.5 to 5.5 or 9.3 to 11.7 pm 
regions appears even more promising. When prevention through 
improved silvicultural treatment is economically feasible, early de- 
tection of beetle attack becomes an academic issue. However, early 
detection of moisture stress, an important predisposing invitation to 
beetle attack, may become more important as a guide to silvicultural 
treatment. 


53647 (CONF-770478—P2, pp 1081-1090) Evaluation of spectral 
channels and wavelength regions for separability of agricultural cover 

Kumar, R. (Instituto de pesquisos Espaciais, San Jose dos 
Campos, Brazil). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The purpose of this study was to evaluate the spectral chan- 
nels as well as wavelength regions—visible, near infrared, middle 
infrared and thermal infrared—with respect to their estimated prob- 
ability of correct classification (P/sub c/) in discriminating agricul- 
tural cover types. Multispectral scanner data in twelve spectral 
channels in the wavelength range of 0.4 to 11.7 um acquired in the 
middle of July for three flightlines were analysed by applying 
automatic pattern recognition techniques. The same analysis was 
performed for the data acquired in the middle of August, over the 
same three flightlines, to investigate the effect of time on the results. 
The effect of deletion of each spectral channel as well as each 
wavelength region on P/sub c/ is given. Values of P/sub c/ for all 
possible combinations of wavelengths regions in the subsets of one to 
twelve spectral channels are also given. The overall values of P/sub 
c/ were found to be greater for the data of the middle of August 
than the data of the middle of July. 


53648 (CONF-770478—P2, pp 1111-1115) Application of 
LANDSAT digital technology to forest fire fuel type mapping. Kourtz, 
P.H. (Forest Fire Research Inst., Ottawa). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Economic limitations prevent the mapping over large areas of 
forest fire fuel types using conventional forestry methods. The 
information contained in such maps would be a valuable tool for 
assisting in initial attack planning, presuppression planning and fire 
— modelling. During the past several years, the Forest Fire 

esearch Institute with assistance from the Canadian Centre for 
Remote Sensing has examined the role of digital classification and 
enhancement methods for producing general forest cover classifica- 
tions suitable as fuel maps. A Taylor enhancement was produced for 
an 8 million hectare fire control region showing water, muskeg, 
coniferous, deciduous and mixed stands, new clearcut logging, 
burned areas, regeneration areas, nonforested areas and large forest 
roads. Use of this map by fire control personnel has already demon- 
strated its usefulness for initial attack decision making. Recent work 
has dealt with temporal overlays and has shown the merits of this 
approach. Future work is aimed at constructing a o- data base 
containing geometrically corrected temporal classifications for a 
large area. When completed, this data base should provide timely 
= to fire control decision makers and to a fire growth 
model. 


53649 (CONF-770478—P2, pp 1117-1121) LANDSAT image in- 
terpretation aids. Abotteen, R.A.; Malek, H. (Lockheed Electronics 
Co., Inc., Houston, TX). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

In the Large Area Crop Inventory Experiment, image inter- 
pretation aids were produced to assist in selecting and/or identifying 
representative samples of signatures in a given Landsat scene. The 
three methods employed are based on clustering techniques, infor- 
mation extraction, and aggregation of like spectral information on a 
two-dimensional spectral plot. 


53650 (CONF-770478—P2, pp 1245-1254) Wheat yield forecasts 
using LANDSAT data. Colwell, J.E.; Rice, D.P.; Nalepka, R.F. 
(Environmental Research Inst. of Michigan, Ann Arbor). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Many of the considerations of winter wheat yield prediction 
using Landsat data are discussed. In addition, a simple technique 
= — direct early season forecasts of wheat production is 

lescribed. 
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53651 (CONF-770478—P2, pp 1269-1278) Computer-aided clas- 
sification for remote sensing in agriculture and forestry in Northern 
Italy. Dejace, J.; Megier, J.; Mehl, W. (Joint Research Centre, Ispra, 
Italy). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

A set of results concerning the processing and analysis of data 
from LANDSAT satellite and airborne scanner is presented. The 
possibility of performing inventories of irrigated crops-rice, planted 
groves—poplars, and natural forests in the mountains—beeches and 
chestnuts, is investigated in the Po valley and in an alpine site of 
Northern Italy. Accuracies around 95 percent or better, 70 percent 
and 60 percent respectively are achieved by using LANDSAT data 
and supervised classification. Discrimination of rice varieties is 
proved with 8 channels data from airborne scanner, processed after 
correction of the atmospheric effect due to the scanning angle, with 
and without linear feature selection of the data. The accuracies 
achieved range from 65 percent to more than 80 percent. The best 
results are obtained with the maximum likelihood classifier for 
normal parameters but rather close results are derived by using a 
modified version of the weighted euclidian distance between points, 
with consequent decrease in computing time around a factor 3. 


53652 (CONF-770478—P2, pp 1279-1288) Influence of multi- 
spectral scanner spatial resolution on forest feature classification. 
Sadowski, F.G.; Malila, W.A.; Sarno, J.E.; Nalepka, R.F. (Environ- 
mental Research Inst. of Michigan, Ann Arbor). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The first study consisted of establishing classification accura- 
cies for several hierarchies of features as spatial resolution was 
progressively coarsened from (2 meters)? to (64 meters)”. The second 
investigated the capabilities for specialized processing techniques to 
improve upon the results of conventional processing procedures for 
both coarse and fine resolution data. In general, classification per- 
formance for forest condition classes improved as spatial resolution 
was degraded. These results were aggregated to provide a measure 
of classification performance for more general hierarchies of features 
that included growth stage, cover type, and physiognomy. Classifi- 
cation performance for these more general hierarchies was substan- 
tially higher and also improved as spatial resolution was degraded. 
Specialized processing techniques which were investigated included 
multi-element classification rules for coarse resolution data and a 
new proportion-space classification technique for fine resolution 
data. The use of multi-element classification rules for the spatial 
resolution of (32 meters)? provided improved performance over the 
results of conventional single-element classification, especially for 
the most specific hierarchy of forest features. 


53653 (CONF-770478—P2, pp 1319-1328) Multispectral system 
analysis through modeling and simulation. Malila, W.A.; Gleason, 
J.M.; Cicone, R.C. (Environmental Research Inst. of Michigan, Ann 
Arbor). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The design and development of multispectral remote sensor 
systems and associated information extraction techniques should be 
optimized under the physical and economic constraints encountered 
and yet be effective over a wide range of scene and environmental 
conditions. Direct measurement of the full range of conditions to be 
encountered can be difficult, time consuming, and costly. Simulation 
of multispectral data by modeling scene, atmosphere, sensor, and 
data classifier characteristics is set forth as a viable alternative, 
particularly when coupled with limited sets of empirical measure- 
ments. A multispectral system modeling capability is described. Use 
of the model is illustrated for several applications; interpretation of 
remotely sensed data from agricultural and forest scenes, evaluating 
atmospheric effects in Landsat data, examining system design and 
operational configuration, and development of information extrac- 
tion techniques. 


53654 (CONF-770478—P2, pp 1473-1482) LANDSAT data from 
agricultural sites: crop signature analysis. Misra, P.N.; Wheeler, S.G. 
(International Business Machines Corp., Houston, TX). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The LANDSAT multispectral scanner (MSS) data have been 
analyzed with a view toward classification to identify wheat. The 
notion of spectral signature of a crop, a commonly used basis for 
classification, has been found to be inadequate. Data analysis has 
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revealed that the MSS data from agricultural sites are essentially two 
dimensional, and that the data from different sites and different 
acquisitions lie on parallel planes in the four-dimensional feature 
= These results have been exploited to gain new insight into the 

and to ate pe mene models for classification. In particular, 
it has been found that the temporal pattern of change in the spectral 
response of a crop constitutes its signature and provides a basis for 
crop classification. 


53655 (CONF-770478—P2, pp 1483-1495) Inventory of rice- 
fields in France using LANDSAT and aircraft data. Le Toan, T. 
(Centre d'Etude Spatiale des Rayonnements, Toulouse); Cassirame, 
P.; Quach, J.; Marie, R. 1977. 

From 11. s ium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The ye | for as ricefields in Southern France 
is developed, using 1975 LANDSAT 2 and aircraft data and taking 
into account the features of the fields. 


53656 (CONF-770478—P2, pp 1497-1505) Forestland type iden- 
tification and analysis in western Massachusetts: a linkage of a 
LANDSAT forest inventory to an optimization study. Rafsnider, G.T. 
= Forest Service, Upper Darby, PA); Rogers, R.H.; Morse, A. 
1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Digital land cover files derived from computer processing of 
LANDSAT and soil productivity data are linked and used by linear 
programming model to determine production of forested areas under 
different management strategies. Results of model include maps and 
data graphics for four-county region in western Massachusetts. 


53657 (CONF-770478—P2, pp 1507-1514) Large scale 70mm 
photography for range resources analysis in the western United States. 
Tueller, P.T. (Univ. of Nevada, Reno). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Large scale 70mm aerial photography is a valuable supple- 
mentary tool for rangeland studies. A wide assortment of applica- 
tions have been developed varying from vegetation mapping to 
assessing environmental impact on rangelands. Color and color 
infrared stereo pairs are useful for effectively sampling sites limited 
pF eee. accessibility. They allow an increased sample size at 
imilar or lower cost than ground sampling techniques and provide a 
permanent record. 


53658 (CONF-770478—P2, pp 1515-1522) Assessment of forest 
from low altitude aerial y. Nelson, H.A. 
(Weyerhaeuser Co., Plymouth, NC). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Vertical color, and color-infrared, aerial photography ob- 
tained from altitudes between 183 m and 915 m provide a cost- 
effective method of determining tree survival and height growth in 
pine plantations on the North Carolina Coastal Plain. All interpreta- 
tions were performed by professional forestry personnel from the 
original 70 mm color transparencies. Cost of photographic assess- 
ment of plantation survival and height growth is substantially lower 
than for traditional ground methods. The aerial vantage point also 
permits more complete sampling and evaluation of each plantation, 
—- fewer omission errors, than when solely ground methods were 


53659 (CONF-770478—P2, pp 1523-1532) Performance tests of 
signature extension algorithms. Abotteen, R.; Levy, S.; Mendlowitz, 
M.; Moritz, T.; Potter, J.; Thadani, S.; Wehmanen, O. (Lockheed 
Electronics Co., Inc., Houston, TX). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Comparative tests were performed on seven signature exten- 
sion algori to evaluate their effectiveness in correcting for 
changes in atmospheric haze and Sun angle in a Landsat scene. Four 
of the algorithms were cluster matching, and two were maximum 
i elihood algorithms. The seventh algorithm determined the haze 
level in both training and recognition segments and used a set of 
tables calculated from an atmospheric model to determine the affine 
transformation that corrects the training signatures for change in Sun 
angle and haze level. Three of the algorithms were tested on a 
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simulated data set, and all of the algorithms were tested on consecu- 
tive-day data. The classification performance on the data sets using 
the algorithms is presented, along with results of statistical tests on 
the accuracy and proportion estimates. The three algorithms tested 
on the simulated data produced significant improvements over the 
results obtained using untransformed signatures. For the consecu- 
tive-day data, the tested algorithms produced improvements in most 
but not all cases. The tests indicated also that no statistically signifi- 
cant differences were noted among the algorithms. 


53660 (CONF-770478—P2, pp 1557-1566) Estimation of soil 
moisture with radar remote sensing. Batlivala, P.P.; Ulaby, F.T. 
(Univ. of Kansas Center for Research, Inc., Lawrence). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The radar response to soil moisture content was investigated 
using a truck-mounted 1 to 18 GHz (30 to 1.67 cm wavelength, 
respectively) Active Microwave Spectrometer (MAS) system. The 
sensitivity to soil moisture content and the accuracy with which it 
could be estimated were evaluated for both bare and vegetation- 
covered fields. Bare field experiments were conducted to determine 
the optimum radar parameters (frequency, angle of incidence range 
and polarization configuration) for minimizing the response to sur- 
face roughness while retaining strong sensitivity to moisture content. 
In the vegetation-covered case, the effects of crop type, crop height 
and row direction relative to the radar look direct were evaluated. 


53661 (CONF-770478—P2, pp 1567-1573) Quantification of soil 
mapping by digital analysis of AT data. Kirschner, F.R. (Soil 
Conservation Service, Indianopolis); Kaminsky, S.A.; Hinzel, E.J.; 
Sinclair, H.R.; Weismiller, R.A. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Digital analysis of Landsat MSS data collected on 9 June 
1973 was used to prepare a spectral soil map for a 430-hectare area in 
Clinton County, Indiana. Fifteen spectral classes were defined, rep- 
resenting 12 soil and 3 vegetation classes. The 12 soil classes were 
grouped into 4 moisture regimes based upon their spectral responses; 
the 3 vegetation classes were grouped into one all-inclusive class. 
Results indicate that the percentage of soil mapping unit inclusions 
can be readily ascertained according to their soil moisture regimes 
and that soil complexes can be easily quantified. Thus, the composi- 
tion of soil mapping units can be accurately determined. 


53662 (CONF-770478—P2, pp 1641-1661) Passive microwave 
remote sensing of soil moisture. Kondratev, K.Ya.; Melentev, V.V.; 
Rabinovich, Yu.I.; Shulgina, E.M. (Leningrad Univ.). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The paper summarizes the work accomplished in the Voyey- 
kov Main Geophysical Observatory on passive microwave remote 
sensing of soil moisture. The theory and calculations of microwave 


emission from the medium with the depth-dependent physical prop- 
erties are discussed; the possibility of determining the vertical pro- 
files of temperature and humidity is considered; laboratory and 
aircraft measurements of the soil moisture are described; the tech- 
nique for determining the productive-moisture content in soil, and 
the results of aircraft measurements are given. 


53663 (SRO—637-7) Development of new techniques of using 
irradiation in the genetic improvement of warm season grasses and an 
assessment of the and cytogenetic effects. Progress report, 
November 1, 1977—October 31, 1978. Hanna, W.W.; Burton, G.W. 
(Georgia Univ., Tifton (USA). Georgia Coastal Plain Experiment 
Station). May 1978. Contract EY-76-S-09-0637. 48p. Dep. NTIS, PC 
A03/MF AOl1. 

Progress is reported on plant breeding programs for the 
genetic improvement of warm season using irradiation as a 
tool. Data are included from studies on alteration of the protein 
quantity and quality in pearl millet grain by irradiation and mutation 
breeding; the effects of nitrogen and genotype on pearl millet grain; 
the effects of seed size on quality in pearl aullet; irradiation breeding 
of sterile triploid turf Bermuda grasses; irradiation breeding of sterile 
coastcross-1, a forage grass, to increase winter hardiness; use of 
irradiation to induce resistance to rust disease; and an economic 
assessment of irradiation-induced mutants for plant breeding pro- 
grams. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 53608 
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RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 52882 


53664 (N—78-13723) Activities of the radiobiological institute, 
the institute for experimental gerontology, and the primate center. 
Annual report, 1976. (Nederlands Instituut voor Praeventieve Gen- 
eeskunde TNO, Amsterdam). 1976. 412p. NTIS PC A18/MF AOl. 

Activities, presented by way of concise articles, cover the 
following subjects: radiation physics, radiobiology, experimental 
tumor therapy, tumor induction and tumor biology, immunology, 
transplantation and immunogenetics, hematology, gerontology, etho- 
logy, microbiology and quotobiology, techniques, and animals. 


RADIATION EFFECTS ON BIOCHEMICALS 


IN MICROORGANISMS 


53665 Photochemical addition of the cross-linking reagent 4,5’,8- 
trimethylpsoralen (trioxsalen) to intracellular and viral Simian Virus 
40 DNA-histone complexes. Hallick, L.M.; Yokota, H.A.; Bartholo- 
mew, J.C.; Hearst, J.E. (Univ. of California, Berkeley). J. Virol; 27: 
No. 1, 127-135(Jul 1978). 

We demonstrated here that 4,5’,8-trimethylpsoralen (trioxsa- 
len) is a valuable probe for the structure of SV40 DNA-histone 
complexes. Trioxsalen readily penetrated intact cells and, in the 
presence of 340- to 380-nm light, covalently cross-linked DNA 
preferentially at the sites available for micrococcal nuclease diges- 
tion. Histograms of the lengths of the regions of SV40 DNA 
protected from cross-linking, as visualized by electron microscopy, 
indicated a repeating pattern of base pairs in DNA from both 
infected cells and virus particles. The ability of the trioxsalen probe 
to act in vivo and to map the location of protected regions may 
provide a powerful tool for analyzing the role of nucleosomes in the 
structure of the virus particle and in intracellular complexes such as 
transcription templates and replication intermediates. 


IN ANIMALS 


53666 Influence of sex on the radiation-induced life span modifi- 
cations in Drosophila melanogaster. Giess, M.C.; Planel, H. (Facult’e 
de Medecine, Toulouse). Gerontology (Basel); 23: No. 5, 325- 
333(1977). 

Drosophila melanogaster is exposed to 0, 25, 50, 75 Kr of 60 
Co gamma-irradiation at 1,000 r/min, on the 4th day of its imaginal 
life. As a result, the life span of the flies is reduced for both sexes. 
Females, however, are more radiosensitive than males. In females, 
the radiation-induced life span shortening does not vary with the 
doses administered; in males, on the contrary, the life expectancy 
decreases as the dose is increased. 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 


53667 Hemopoietic stem cell migration. Everett, N.B.; Perkins, 
W.D. (Univ. of Washington, Seattle). pp 221-238 of Stem cells of 
renewing cell populations. New York; Academic Press, Inc. (1976). 

In summary it may be stated that mononuclear cells which 
appear in large numbers within peripheral blood following irradia- 
tion or massive bleeding, and in subcutaneous exudates in response to 
an inflammatory stimulus, include cells having stem cell capacity. 
The fine structural observations have in particular provided convinc- 
ing evidence that this broad category of cells which includes lym- 
phocytes as well as cells of the monocyte-macrophage series also 
includes cells which are morphologically distinct from cells of these 
well recognized and definable cell lines. This latter group of cells, 
designated as monocytoid, is of bone marrow origin and is believed 
to include the pluripotential stem cells. It would appear that there 
are certain similarities in the ultrastructural features of the monocy- 
toid cells with those reported by others for the presumptive stem 
cells isolated from bone marrow. 
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BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS ON MICROORGANISMS 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 53665 


53668 Biology and pathology of oxygen radicals. McCord, J.M.; 
Fridovich, I. Ann. Intern. Med.; 89: No. 1, 122-127(Jul 1978). 

Superoxide radicals (O~ 2) are commonplace products of the 
biological reduction of oxygen. Their intrinsic reactivity and ability 
to generate other more reactive entities constitute a threat to cellular 
integrity. Superoxide dismutases, enzymes that catalytically scav- 
enge these radicals, have evolved to meet this threat. These metal- 
loenzymes are essential for respiring organisms to survive. Several 
compounds, such as the antibiotic streptonigrin and the herbicide 
paraquat, augment the production rate of O~2 inside cells. This 
accounts for the oxygen-enhancement of their lethality. Some bacte- 
ria respond to this artificially increased rate of O~ 2 production by 
synthesizing additional superoxide dismutase. Ionizing radiation — 
erates O~2 in its passage through oxygenated aqueous media, and 
superoxide dismutase, added to the suspending medium, decreases 
the oxygen-enhancement of the lethality of such irradiation of the 
bacterium Escherichia coli. Production of O~ 2 by activated neutro- 
phils is clinically significant, since it is an important component of 
the bactericidal actions of these cells and the inflammatory process. 
Superoxide dismutases exert an anti-inflammatory action that may be 
useful in managing inflammations. 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 52194, 53664, 53742, 53743 


53669 (NTISUB/D—355) Radiation carcinogenesis. (National 
Cancer Inst., Bethesda, Md. (USA). International Cancer Research 
Data Bank). 1978. vp. National Cancer Inst., Bethesda, MD. 

The Cancergram deals with all aspects of radiation carcino- 
genesis. The term radiation here includes U-V radiation and the 
entire electromagnetic spectrum, electron and other charged particle 
beams, neutrons, and alpha and beta radiation from radioactive 
substances. Abstracts included concern relationships between radi- 
ation and carcinogenesis in humans, experimental induction of 
tumors in animals by irradiation, studies on the mechanism of radi- 
ation carcinogenesis at the cellular level, studies of RBE, dose 
response or dose threshold in relation to radiation carcinogenesis, 
and methods and policies for control of radiation exposure in the 
general population. In general, this Cancer; excludes abstracts 
on radio-therapy, radiologic diagnosis, radiation pathology, and radi- 
ation biology, where these articles have no bearing on radiation 
carcinogenesis. 


53670 (NTISUB/D—376) Nuclear medicine in cancer diagnosis 
and management. (National Cancer Inst., Bethesda, Md. (USA). 
International Cancer Research Data Bank). 1978. vp. National 
Cancer Inst., Bethesda, MD. 

The Cancergram covers all aspects of the clinical use of 
radionuclides or nuclear medicine techniques in the care of cancer 
patients. It also includes any preclinical studies of various radionu- 
clides or techniques considered to have direct clinical diagnostic 
relevance. Other basic biologic, pharmacologic or metabolic studies 
where radionuclides are used as tracers will generally be excluded. 


53671 (NTISUB/D—377) Diagnosis and treatment of acute and 
chronic leukemia. (National Cancer Inst., Bethesda, Md. (USA). 
International Cancer Research Data Bank). 1978. vp. National 
Cancer Inst., Bethesda, MD. 

The Cancergram covers both acute and chronic leukemia in 
all of its forms (acute lymphocytic, acute monocytic, acute or sub- 
acute granulocytic, chronic ulocytic, chronic lymphocytic, 
chronic monocytic, plasma cell, stem cell, and hairy cell). Other 
neoplastic conditions of the reticuloendothelial system, cena 
system, spleen, multiple myeloma, macroglobulinemia and other 
monoclonal gammopathies are excluded, and will be coveted by 
other Cancergrams now under development. This Cancergram in- 
cludes abstracts concerning all clinical aspects of the disease, such as 
diagnosis and staging, supportive care, evaluation, and therapy. 
Animal models, tissue culture experiments, carcino; i 
pre-clinical studies are generally excluded, except for th 
ered to have direct clinical relevance. 


53672 (NTISUB/D—379) Diagnosis and treatment of non- 
Hodgkin's lymphomas. (National Cancer Inst., Bethesda, Md. (USA). 
International Cancer Research Data Bank). 1978. vp. National 
Cancer Inst., Bethesda, MD. 
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The Cancergram focuses on lymphomas including Hodgkin's 
disease. Abstracts are included which concern all clinical aspects of 
the various forms of lymphoma, such as diagnosis and staging, 
supportive care, evaluation, and therapy. Animal models, tissue 
culture experiments, carcinogenesis and other pre-clinical studies are 
generally excluded, except for those considered to have direct 
clinical relevance. 


53673 (NTISUB/D—382) The detection, diagnosis and therapy 
of human lung cancer. (National Cancer Inst., Bethesda, Md. (USA). 
International Cancer Research Data Bank). 1978. vp. National 
Cancer Inst., Bethesda, MD. 

The Cancer covers clinical aspects of cancers of the lung 
and tracheo-bronchial tree, i.e., the lower respiratory tract. This 


includes primary lung cancer in both early and advanced disease 
status. The topic includes clinically relevant aspects of the preven- 
tion, detection, diagnosis, evaluation, and therapy of lung cancer. 
Certain aspects of metastatic lung disease treatment or therapy 
which involve aspects of interest to primary lung cancer are includ- 
ed. With certain exceptions, general pre-clinical or animal studies not 
directly related to the primary human disease are excluded. 


53674 (NTISUB/D—383) The detection, diagnosis, therapy, and 

biology of breast cancer. (National Cancer Inst., Bethes- 
da, Md. (USA). International Cancer Research Data Bank). 1978. 
vp. National Cancer Inst., Bethesda, MD. 

The Cancer; covers clinical aspects of cancers of the 
mammary glands, the fat pads and the supporting tissues. Abstracts 
included concern certain specific types of neoplasms which occur in 
the breast, and in ancillary tissues related to the breast (axillary 
lymph nodes, etc.). Also included are selected studies on receptors 
and the physiological aspects of lactation, pregnancy, and ontogeny 
related to cancer of the breast. The topic includes clinically relevant 
aspects of the prevention, detection, diagnosis, evaluation, and ther- 
apy of breast cancer. With certain exceptions, pre-clinical studies of 
tissue culture systems or animal model studies which are not directly 
related to primary human disease are excluded. 


(NTISUB/D—387) Diagnosis and treatment of sarcomas 
and related tumors. (National Cancer Inst., Bethesda, Md. (USA). 
International Cancer Research Data Bank). 1978. vp. National 
Cancer Inst., Bethesda, MD. 

The Cancergram focuses on clinical aspects of sarcomas 
involving soft tissue and bone, and also includes abstracts on related 
malignant and benign tumors. Soft tissues are considered as all non- 
epithelial extra-skeletal tissues of the body, with the exception of the 
reticuloendothelial system, the neuroglia, and visceral and parenchy- 
mal organs. Included, therefore, are sarcomas of the vascular system, 
fatty tissue, muscle tissues, connective tissues, and synovial tissues. 
Bone tumors included are osteosarcoma, chondrosarcoma, adaman- 
tinoma, chrondroblastoma, Ewing's sarcoma, and other benign and 
malignant disorders of the bone. This Cancergram excludes disor- 
ders of the bone marrow, which are the subjects of separate Cancer- 
grams (see series CTO3 for leukemias, and series CT12 for multiple 
myeloma). The scope includes diagnosis and staging, supportive 
care, evaluation, and therapy. Selected abstracts concerning epide- 
miology, etiology and other pre-clinical studies will also be included 
where they have direct clinical relevance. 


53676 (PB—275682) The evaluation of poly(vinyl acetate-co-cro- 
tonic acid) ionomer hydrogel coatings for biomedical systems. Annual 
report, 1 August 1976—30 November 1977. Kwiatkowski, G.T.; 
Stewart, D.D. (Union Carbide Corp., Bound Brook, N.J. (USA)). 5 
Dec 1977. Contract NO1-HV-2950-5. 23p. 

Physical and chemical parameters influencing the blood com- 
patibility of anionic polyelectrolytes were characterized through a 
systematic study of ethylene/acrylic acid copolymers and their salts, 
radiation crosslinked vinyl acetate/crotonic acid hydrogels, and 
crosslinked copolymers of N-vinylpyrrolidinone and acrylic acid. In 
vivo test data indicated that the 60% sodium salt of the vinyl 
acetate/crotonic acid copolymer containing 2% crotonic acid is the 
most consistently thromboresistant material in the series. Ionomer 
hydrogel is produced by Co60 radiation grafting vinyl acetate, 
crotonic acid and sodium crotonate from polymeric surfaces. Previ- 
ous biological studies employed coatings on machined implant rings 
with surface imperfections. To assess the effects of surface irregulari- 
ties, molded rings with smoother surfaces were coated for vena cava 
and renal embolus implant tests, and rods were coated for the 
University of Michigan ex vivo testing system. In vitro biological 
test results are also reported. 


53677 (PB—276107) Environmental Protection Agency needs 
re ee ee ee ome 

fUSA). the congress. (General Accounting 

shingion, DC ). Community and Economic Devel- 

opment Div) Jan oT aD (CED—78-27). NTIS PC A05/MF 


ERA VOL. 3, NO. 22 


A clearer understanding of the Environmental Protection 
Agency's responsibilities for providing guidance in radiation matters 
could lead to more efficient protection of the American people and 
their environment from the hazards of radiation. This report dis- 
cusses a need to better define radiation authorities assigned by law to 
the Agency so that jurisdictional confrontations may be eliminated 
and staffing and funding limitations may be corrected. (Portions of 
this document are not fully legible) 


53678 New look at the dosimetry of '*C released to the atmo- 
sphere as carbon dioxide. Killough, G.G.; Rohwer, P.S. (Oak Ridge 
National Lab., Tenn. (USA)). Health Phys.; 34: No. 2, 141-159(Feb 
1978). 

On the basis of a steady-state specific-activity model, dose- 
rate factors are derived for various organs of Reference Man (ICRP 
Publication 23) corresponding to the ingestion of ‘C in dietary 
carbon and the inhalation of '*C-labeled carbon dioxide. In a uni- 
formly contaminated exposure medium, ingestion accounts for more 
than 99% of the '*C dose to individuals. The specific-activity factors 
are compared with dynamic models of carbon metabolism such as 
those of ICRP Publications 2 and 10, which appear to underestimate 
the mean residence times of carbon in some tissues. Renormalization 
of meteorological data used in local atmospheric dispersion models 
that are applied to “CO, transport may be required in order to 
restrict sampling to times when photosynthesis can occur: a sample 
calculation based on weather-station data from Knoxville, Tennes- 
see, — a factor-of-three increase in the estimated dose to a 

ly exposed individual near an elevated release source (100-m 
stack) when renormalization is done. Methods for calculating the 
dose to a population near the source of release, or fed from local 
agricultural production, are derived. The '*C dose to the world 
population, including the infinite-time commitment, is considered, 
and a comparison of estimates by several investigators, including the 
present authors, is presented. 


53679 Safeguarding radiation safety in nuclear power plant oper- 
ation. Sedov, V.K.; Baranov, M.A.; Ivanikov, V.P.; Lyapina, Z.E. 
pp 36-43 of Zkusenosti z provozu Novovoronezske jaderne elek- 
trarny. Prague; Czechoslovak Atomic Energy Commission (1976). 
(In Czech) 

With regard to radiation safety, the spaces of the Novovoron- 
ezh nuclear power plant reactor hall are classified into three catego- 
ries, i.e., (1) serviced areas (IIIrd zone) in which the presence of 
personnel is permitted throughout the work shift, (2) partly serviced 
areas (IInd zone) in which personnel are permitted for a limited time 
only, and (3) non-serviced rooms (Ist zone) to which there is no 
admittance during reactor operation. During reactor operation the 
neutron flux in reactor halls, gamma dose rates in all areas, the 
concentration of radioactive gases and aerosols is monitored in the 
atmosphere of operation areas, in ventilation systems and stacks. The 
average annual doses from external irradiation are given for moni- 
tored personnel of the Novovoronezh nuclear power plant and the 
data are given on the radioactivity of gaseous and aerosol effluents in 
air and water as well as changes in Sr concentrations in river 
sediments and in water algae in the proximity of the power plant 
between 1964 and 1973. The listed data are evidence of the environ- 
mental safety of the nuclear power plant. 


53680 Fate of individuals containing radium. Brues, A.M.; 
Kirsch, I.E. (Argonne National Lab., IL). Trans. Am. Clin. Climatol. 
Assoc.; 88: 211-218(1976). 

A report is given of three studies of 5000 individuals believed 
to have been exposed to internal radiation contamination. Data 
include clinical information and measurements of body radium con- 
tent. —— most cases of radium poisoning originated in occupa- 
tional or “therapeutic” exposures in the period before 1930, the 
sequelae have continued to appear and seem to be changing some- 
what in character, with an increasing incidence of mastoid carcino- 
ma. 


VERTEBRATES 


53681 (AD-A—049151) Graft versus host inhibition. IX. Thera- 
peutic potential of combined fetal liver and thymus cells as a universal 
hematopoietic stem cell source for transplantation. Final report 1 Mar 
72—31 Jul 77. Bortin, M.M. (Mount Sinai Medical Center, Milwau- 
kee, Wis. (USA). Winter Research Lab.). 18 Jan 1978. Contract 
N00014-72-C-0210. 9p. NTIS PC A02/MF AO1. 

The major accomplishment under this contract was the devel- 
Opment and testing of a treatment model using mice to evaluate 
transplantation of liver and thymus cells from immunologically 
immature (fetal) donors as a source of hematopoietic stem cells. The 
following observations were made: (1) Fetal liver cells can be used 
as a source of hematopoietic stem cells without the complication of 
acute graft-versus-host disease; (2) Recovery from radiation injury 
was dependent on the dose of fetal liver cells transplanted; (3) 
Transplanting very small numbers of fetal thymus cells, in addition 
to liver cells, had a significant and salutary effect on recovery from 
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radiation injury in some strain combinations, but not in others; (4) 
Transplantation of fetal liver cells from histoincompatible unrelated 
donors resulted in less delayed secondary disease mortality than did 
bone marrow transplants from histocompatible unrelated donors; (5) 
Cell yields from human embryonic tissue increased exponentially 
with age, and the liver:thymus ratio was 35.4:1, and (6) Fetal liver + 
or - thymus cells promoted recovery in lethally irradiated adult mice 
when given in a cell dose per kg body weight comparable to that 
from a human fetus at 14 weeks embryonation. 


53682 Acoustic impedance variations at burn—nonburn inter- 
faces in porcine skin. Cantrell, J.H. Jr.; Goans, R.E.; Roswell, R.L. 
(Industrial Safety and Applied Health Physics Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). J. Acoust. Soc. 
Am.; 64: No. 3, 731-735(Sep 1978). 

The success of the ultrasonic pulse-echo technique for mea- 
surement of the depth of burn necrosis in porcine skin [Med. Phys. 4, 
259—263 (1977)] has led to the present investigation of the specific 
acoustic impedance difference between the necrotic (burn) tissue and 
the underlying viable (nonburn) tissue. Experimental results show 
that the ultrasonic group velocities and mass densities are approxi- 
mately the same in these tissues yielding average values of (1.72 +- 
0.12) x 10°cm/s for group velocity and (1.093 x 0.009) g/cm® for the 
density. The characteristic impedance (density times velocity) differs 
by at most 3% between necrotic and viable tissues. Measurements of 
acoustic attenuation show a difference of approximately 70% be- 
tween these tissues. porcine skin is due primarily to the difference in 
acoustic attenuation. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 53663 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 


53683 (ORNL/NUREG/TM—190) Estimates of internal dose 
equivalent to 22 target organs for radionuclides occurring in routine 
releases from nuclear fuel-cycle facilities. Vol. 1. Killough, G.G.; 
Dunning, D.E. Jr.; Bernard, S.R.; Pleasant, J.C. (Oak Ridge Nation- 
al Lab., Tenn. (USA)). 25 Apr 1978. Contract W-7405-ENG-26. 
316p. (NUREG/CR—0150). Dep. NTIS, PC A14/MF AOl. 

This report is the first of a two-volume tabulation of internal 
radiation dose conversion factors for man for radionuclides of inter- 
est in environmental assessments of light-water-reactor fuel cycles. 
This volume treats 68 radionuclides, all of mass number less than 
150. Intake by inhalation and ingestion is considered. In the former 
case, the ICRP Task Group Lung Model has been used to simulate 
the behavior of particulate matter in the respiratory tract. Results 
corresponding to activity median aerodynamic diameters (AMAD) 
of 0.3, 1.0, and 5.0 ym are given. The GI tract has been represented 
by a four-segment catenary model with exponential transfer of 
radioactivity from one segment to the next. Retention of radionu- 
clides in other organs was characterized by linear combinations of 
decaying exponential functions. Dose equivalent per microcurie 
intake of each parent nuclide is given for 22 target organs with 
contributions from specified source organs plus surplus activity in 
the rest of the body. Cross irradiation due to penetrating radiations 
has also been considered in the calculations. 


ANIMALS 
REFER ALSO TO CITATION(S) 53470 


NUCLIDE KINETICS AND TOXICOLOGY 
REFER ALSO TO CITATION(S) 53482 


ANIMALS 


REFER ALSO TO CITATION(S) 53470, 53471, 53474, 53480, 
53481, 53532 


53684 (PNL—2500(Pt.2), pp 3.1-3.6) Sublethal effects of tritium 
on aquatic systems, effects of low-level chronic irradiation on embry- 
onic development, effects of beryllium and lithium on aquatic systems, 
and teratogenic effects of low-level magnetic fields. Strand, J.A.; 
Roesijadi, G.; Emery, R.M. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 2. 

It is conceivable, and possible, that with increasing applica- 
tions of nuclear energy, greater quantities of potentially harmful 
radionuclides will be released to the environment. This may be 


BIOMEDICAL SCIENCES, APPLIED STUDIES 5339 


particularly true for advanced reactor designs such as the fusion 
reactor where radionuclides, principally tritium, may be expected to 
escape from the plant both in gaseous and liquid effluents in quanti- 
ties significantly greater than for present PWR or BWR di igns. 
Foreseeing such contingencies, the research programs descri 
herein are in response to the need to measure the potential radiation 
effects of tritium releases on individuals, and ultimately populations 
and biotic communities. As a first approach, our efforts are directed 
to determine effects of low-level chronic exposures on developing 
embryo and larval stages, clearly the most radiosensitive. The antici- 
pated increase in the release of beryllium and lithium from mining, 
refining, and fabrication of materials used during construction of 
fusion reactors has also caused concern as to potential adverse 
effects on the environment. Accordingly, FY-78 fusion related re- 
search will include efforts to study the metabolism of each metal in 
the living organism, and to determine at what levels toxicity may be 
expected. Fusion related research will also include preliminary ex- 
periments on the effects of low-level magnetic fields. It is conceiv- 
able that magnetic fields of 70 to 450 gauss will be encountered by 
attendant personnel working in the transport and hot cell areas of 
fusion reactors. Also, those personnel assigned to the areas immedi- 
ately surrounding the reactor may be exposed. 


53685 Effect of thyroxin and growth hormone replacement on 
vanadium metabolism in hypophysectiomized rats. Peabody, R.A.; 
Wallach, S.; Verch, R.L.; Lifschitz, M.L. (Veterans Administration 
Hospital, Albany, NY). pp 297-304 of Trace substances in environ- 
mental health. XI. Hemphill, D.D. (ed.). Columbia, MO; Univ. of 
Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Previous studies in rats suggested that radiovanadium (**V) 
metabolism was affected by endocrine deficiency. In the present 
study “*V was injected into control, hypophysectomized (HYPOX) 
and HYPOX animals supplemented with daily parenteral doses of 
bovine growth hormone (BGH) and/or thyroxin (T,). Samples of 
serum and tissues were weighed into vials and their **V content 
determined. The increases observed previously in serum and tissue 
**V levels in HYPOX rats compared to controls were again ob- 
served. BGH alone decreased **V content of HYPOX serum and 
tissues towards normal and T, alone decreased radiovanadium levels 
only in serum, pancreas, kidney and bone. In the latter 4 instances 
additive effects of BGH and T, were observed in doubly replaced 
animals that restored **V concentration to control levels. To negate 
the apparent effect of serum and extracellular gradients of **V on 
tissue radiovanadium, tissue/serum ratios of radioisotope were calcu- 
lated. The abnormal “*V content in pancreas, kidney and bone of 
HYPOX rats still was observed and the effects of BGH plus T, 
remained. The **V content of testis and its tissue/serum ratio of “*V 
although increased in HYPOX animals were not restored to or 
towards normal by either BGH or T, singly or together. Both the V 
and radiovandadium concentrations in kidney of X rats were 
increased compared to controls and er similarly to BGH and 
Ts administration. This suggests that all of the V in kidney may be 
partially controlled by these hormones. These positive effects of 
BGH and T, on radiovanadium metabolism in endocrine deficient 
rats suggest a role for V in the expression of hormonal effects on 
tissue metabolism. 


PLANTS 


REFER ALSO TO CITATION(S) 53441, 53471, 53474, 53475, 
53476, 53477, 53480, 53482, 53532, 53684 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 53474 


THERMAL EFFECTS 


MICROORGANISMS 


53686 Effect of temperature and body size on electron transport 
system activity in freshwater zooplankton. Borgmann, U. (Canada 
Centre for Inland Waters, Burlington, Ont.). Can. J. Zool.; 56: No. 4, 
634-642(Apr 1978). 

Electron transport system (ETS) activity in Mysis relicta, 
Limnocalanus macrurus, and surface zooplankton was measured by 
following the rate of reduction of cytochrome c in the presence of 
NADH, succinate or NADPH. The steady-state kinetics indicate 
that NADPH is oxidized by a different ETS from NADH and 
succinate, and more than one system amy exist for the oxidation of 
NADH and succinate in surface zooplankton. The NADPH requir- 
ing ETS which, because of its higher K/sub m/, presumably does 
not reduce cytochrome c in vivo, is probably equivalent to the 
microsomal NADPH requiring ETS from vertebrates and insects 
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used in the detoxification of organic compounds. ETS activity is 
affected by both environmental temperature and size of the organ- 
ism, with environmental temperature affecting both the total activity 
of the enthalpy of activation of the system. Larger organisms have a 
lower activity per unit weight compared with smaller animals. 
Because the effects of temperature and size are roughly similar for 
NADPH oxidation and NADH or succinate oxidation, the ratio of 
NADPH to either NADH or succinate oxidation may be a useful 
indicator of exposure to toxic organic compounds. 


Effects of thermal effluent on standing crop and net pro- 
duction of Elodea canadensis and other submerged macrophytes in 
Lake Wabamun, Alberta. Haag, R.W.; Gorham, P.R. (Univ. of 
Alberta, Edmonton, Canada). J. Appl. Ecol.; 14: No. 3, 835-851(Dec 
1977). 

The dry matter production of aquatic macrophytes was meas- 
ured over 2 years, at three depths, in Lake Wabamun, Alberta, 
Canada. Production was measured in an area receiving thermal 
effluent and at a control site, unaffected by thermal effluent. A 
greater standing crop existed in winter in the thermal mixing zone. 
Elodea canadensis, which had no marked dormancy mechanism, was 
dominant in this zone in winter. Higher light levels, due to the 
absence of ice cover, resulted in earlier spring growth in the effluent 
zone, but early spring productivity was limited by low water tem- 
peratures, caused by strong thermal stratification. Elodea dominated 
early spring production because of the large standing crop over- 
winter. After turnover, the growth of E. canadensis increased and 
vegetative and potential sexual reproduction increased compared to 
the control site. Elodea comprised only approximately one-third of 
the maximum standing crop at the control site in the first year, and 
was absent the second year. Large standing crops of Elodea near the 
surface were thinned by wave action. The resulting stem fragments 
were spread throughout the lake, where they established during the 
growing season but later declined. Following this process of thin- 
ning, a second peak in the standing crop was observed. Changes in 
the species composition of submerged macrophytes in heated areas 
of Lake Wabamun do not seem to have spread to unheated acres of 
the lake. 


VERTEBRATES 


53688 (PB—275870) Integration of thermal and food processing 
residuals into a system for commercial culture of freshwater shrimp. 
(power plant waste heat utilization in aquaculture). Volume 3. Final 
report, July 1974—October 1976. Farmanfarmian, A. (Public Service 
Electric and Gas Co., Newark, N.J. (USA). Research and Develop- 
ment Dept.). Jan 1977. 143p. 

The principal objective of this project is to develop proce- 
dures and methods for the commercial culture of the giant fresh 
water shrimp, Macrobrachium rosenbergii, and the rainbow trout, 
Salmo gairdneri, in the thermal discharge water of the Mercer 
Power Plant (Trenton, N.J.). The energy source for this power plant 
is coal. Discharge water from this plant was used in a preliminary 
assessment of the survival, growth, and food conversion ratio of the 
mentioned aqua species. It was shown that acute or chronic exposure 
to power plant intake and discharge water, discharge with or with- 
out coal particles, and discharge with or without slurry overflow 
mix, does not significantly affect metabolism, short-term survival, 
growth, or conversion efficiency of shrimp and trout. 


53689 Effects of salinity and temperature on the development and 
survival of fish parasites. Moeller, H. (Univ., Kiel, Ger.). J. Fish Biol.; 
12: No. 4, 311-323(Apr 1978). 

In brackish water the variety of marine and freshwater para- 
site species is considerably reduced. The distribution in brackish 
water of most marine endoparasites is restricted by the salinty 
tolerance of their hosts, most of the parasite species are more 
tolerant than their hosts. The influence of salinity and temperature of 
nine species has been examined; first stage larvae of Contracaecum 
aduncum develop in 0 to 32°/o0 salinity; Cryptocotyle lingua proved 
to be infective at salinities down to 4°/oo. The greatest resistance was 
found in Anisakis larvae from herring Clupea harengus, which 
survived for more than half a year. Parasites in the fish intestines 
appear to be unaffected by changing water salinities, as the osmolar- 
ity in the intestines stays nearly constant. Marine ectoparasites 
(Acanthochondria depressa, Lepeophtheirus pectoralis) survive 
about three times longer than freshwater species (Piscicola geome- 
tra, Argulus foliaceus) when salinity is 16°/o. High temperature 
increases the effects of adverse salinities on parasites. There is 
evidence that none of these ectoparasitic species can develop within 
the range of 7 to 20°/oo salinity. 


53690 Investigation into the growth of 0-group roach, (Rutilus 
rutilus L.) with special reference to temperature. Broughton, N.M.; 
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Jones, N.V. (Hull Univ., Eng.). J. Fish Biol; 12: No. 4, 345-357(Apr 
1978). 

The growth of 0-group roach in a chalk-fed river is traced 
over six seasons and the growth compared to that in a nearby gravel 
pit. The growth rate, the daily weight increase and the condition of 
the fish are all hi t during the summer, falling to a minimum over 
the winter period and rising again in the spring. Considerable yearly 
variation in the growth of roach in the river was observed and 
correlated with water temperatures above 14°C. It is suggested that 
water temperature, acting through the food supply, is the dominant 
factor governing growth. The hot summer of 1976 appears to have 
resulted in ennallns growth of roach in both habitats. 


53691 Vertebral variation in zebrafish (Brachydanio rerio) relat- 
ed to the prefertilization temperature history of their parents. Dentry, 
W.; Lindsey, C.C. (Univ. of Manitoba, Winnipeg, Can.). Can. J. 
Zool.; 56: No. 2, 280-283(Feb 1978). 

Four breeding pairs of zebrafish were maintained at a low 
temperature (21, 22, or 24°C), and their eggs placed immediately 
after laying at one of a varicty of temperatures (ranging between 21 
and 33°C), in which they were reared until vertebral count was 
determined. The same breeding pairs were at another time main- 
tained at a high temperature (29 or 30°C), and eggs were similarly 
placed for rearing at one of a variety of temperatures. Vertebral 
counts were compared between sets of samples reared at the same 
temperature and originating from the same parents but laid during 
periods with different parental holding temperatures. In the three 
cases where differences between such pairs were statistically signifi- 
cant, vertebral counts were higher in the sample originating from the 
higher parental holding temperature. If meristic characters are in 
fact partly dependent on temperature history of re before 
fertilization, many published experimental and racial studies may 
need to be reinterpreted. 


CHEMICALS METABOLISM AND TOXICITY 


REFER ALSO TO CITATION(S) 51975, 53499, 53524, 53668 


CELLS 


536392 Liver cell-mediated mutagenesis of mammalian cells by 
Langenbach, R.; Freed, H.J.; Huberman, E. (Univ. 


carcinogens. ] 
of Nebraska Medical Center, Omaha 


). Proc. Natl. Acad. Sci. U.S.A.; 
75: No. 6, 2864-2867(Jun 1978). 

A cell-mediated mutagenesis assay using primary cultures of 
rat liver cells and V79 Chinese hamster cells has been posreees. 
Liver carcinogens and their structural analogues were studied. Muta- 
tions in the V79 cells were characterized by resistance to ouabain. 
Cocultivation of the liver cells and V79 cells in the presence of the 
carcinogens N-nitrosodimethylamine, N-ni iethylamine, and 
aflatoxin B; caused the induction of ouabain-resistant mutants of V79 
cells. In the absence of liver cells, the carcinogens did not induce 
ouabain resistance. The analogues N-nitrosomethyl-tert-butylamine 
and aflatoxin G2 were not mutagenic. The carcinogens exhibited a 
dose-dependent enhancement of mutation frequency. The mutation 
frequency also increased with increasing numbers of liver cells 
seeded. It is su that such an experimental system may be 
useful for screening for chemical carcinogens. 


MICROORGANISMS 


53693 Inhibitory effects of copper on marine dinoflagellates. Sai- 
fullah, S.M. (Biologische Anstalt Helgoland, Germany). Mar. Biol; 
44: No. 4, 299-308(1978). 

The effect of copper on three sone of marine diroflagel- 
lates [Scrippsiella faeroense (Paulsen) lech et Soares, Prorocen- 
trum micans Ehrenberg, Gymnodinium splendens Lebour] was stud- 
ied. It inhibited the growth of all species and was | to one 
species in batch cultures. The effect was more pronounced in semi- 
continuous culture than in batch cultures. ae eer concentra- 
tions and rate of uptake of radioactive carbon by of S. faeroense 
were affected in a manner similar to cell numbers. Copper inhibited 
growth of cells, most probably either by arresting cell division or by 
penetrating inside the cell and affecting metabolism. 


-induced Hg volatilization and O, evolution in Chior- 
ella and the effect of DCMU and methylamine. Ben-Bassat, D.; 
Mayer, A.M. (Hebrew Univ., Jerusalem). Physiol. Plant.; 42: No. 1, 
33-38(1978). 

The rate of volatilization of Hg* as metallic Hg is acceler- 
ated by illumination of Chlorella cells. In the presence of the 
uncoupler methylamine the rate of volatilization in the light is 

tly but transiently increased. DCMU (3-(3,4-dichlorophenyl)- 
,1-dimethyl urea) prevented the light response. In the presence of 
Hg”, O: evolution by the cells was not completely inhibited by 
DCMU. Hg” appears to prevent DCMU reaching its binding site. 
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Light seems to increase the amount of or leakage from the cells of a 
metabolite capable of reducing Hg** to Hg®. 


PLANTS 


REFER ALSO TO CITATION(S) 53415, 53456, 53459, 53518, 
53527, 53641 


53695 Mechanisms of resistance to sulfur dioxide in the Cucurbi- 
taceae. Bressan, R.A.; Wilson, L.G.; Filner, P. (Michigan State 
Univ., East Lansing). Plant Physiol.; 61: No. 5, 761-767(May 1978). 

The relative resistance of four cultivars of the Cucurbitaceae 
(Cucumis sativus L. cv. National Pickling, and inbred line SC 25; 
Cucurbita pepo L. cv. Prolific Straightneck Squash, and cv. Small 
Sugar Pumpkin) to SO. was determined. According to plots of the 
degree of exposure to SO2 (which depends on the SO: concentration 
and the duration of the exposure), there is an 8-fold difference in 
resistance to this toxic gas among these cultivars. However, if the 
degree of injury is plotted as a function of the amount of SO, 
absorbed, all four cultivars appear similarly sensitive to the gas. We 
conclude that the principal reason for special and varietal differences 
in resistance among these cultivars is the relative rate of absorption 
of the gas. The densities of stomata on the upper and lower surfaces 
of leaves did not differ sufficiently between cultivars to account for 
the differences in absorption rates. It remains to be determined 
whether the differences in rate of SO2 absorption reflect differences 
in stomatal activity. Resistance of individual leaves changes with 
position on the plant axis (age of the leaf). There exists a gradient of 
decreasing resistance from the apex downward. This resistance 
gradient cannot be accounted for by differences in rates of SO, 
absorption. We infer the existence of a biochemically based, develop- 
mentally controlled resistance mechanism which functions after SO2 
has entered the leaf. Biochemical comparisons of old and young 
leaves with such differences in resistance should be helpful in 
determining the biochemistry of SO: toxicity. 


53696 Uptake of mercury vapor by wheat. An assimilation model. 
Browne, C.L.; Fang, S.C. (Oregon State Univ., Corvallis). Plant 
Physiol.; 61: No. 3, 430-433(Mar 1978). 

Using a whole-plant chamber and *°°Hg-labeled mercury, a 
quantitative study was made of the effect of environmental param- 
eters on the uptake, by wheat (Triticum aestivum), of metallic 
mercury vapor, an atmospheric pollutant. Factors were examined in 
relation to their influence on components of the gas-assimilation 
model, U(Hg) = (C/sub A’ — C/sub L’)/(r/sub L.Hg/ + r/sub 
M.Hg/) where U(Hg) is the rate of mercury uptake per unit leaf 
surface, C/sub A'/ is the ambient mercury vapor concentration, C/ 
sub L’/ is the mercury concentration at immobilization sites within 
the plant (assumed to be zero), r/sub L.Hg/ is the total leaf resis- 
tance to mercury vapor exchange, and r/sub M.Hg/ is a residual 
term to account for unexplained physical and biochemical resistances 
to mercury vapor uptake. Essentially all mercury vapor uptake was 
confined to the leaves. r/sub L.Hg/ was particularly influenced by 
illumination (0 to 12.8 klux), but unaffected by ambient temperature 
(17 to 33°C) and mercury vapor concentration (0 to 40 yg m™°). 
The principal limitation to mercury vapor uptake was r/sub M.Hg/, 
which was linearly related to leaf temperature, but unaffected by 
mercury vapor concentration and illumination, except for apparent 
high values in darkness. Knowing C/sub A’/ and estimating r/sub 
L.Hg/ and r/sub M.Hg/ from experimental data, mercury vapor 
uptake by wheat in light was accurately predicted for several 
durations of exposure using the above model. 


53697 Sulfur dioxide and the growth of Pinus sylvestris. Farrar, 
J.F.; Relton, J.; Rutter, A.J. (Imperial Coll. of Science and Tech., 

London). J. Appl. Ecol.; 14: No. 3, 861-875(Dec 1977). 
Seedlings and young trees of Pinus sylvestris were grown in 
outdoor fumigation chambers at about 5 and 150 ug SO. m~* (5 
pphm). Temperature and water vapor pressure deficit inside the 
bers were higher than outside. The high level of SO. reduced 


= in two experiments, by reducing net assimilation rate, but 
no significant effect in a third experiment. Leaf sulfur contents 
were usually raised by SO. treatment. Stem and needle elongation 
were retarded by SOs: in a further experiment. The diffusive resis- 
tance of pine needles was increased following SO. treatment, but the 
rate of net photosynthesis was not affected. 


53698 Effects of low levels of ozone on plant competition. Ben- 
nett, J.P.; Runeckles, V.C. (Univ. of California, Davis). J. Appl. 
Ecol.; 14: No. 3, 877- 880(Dec 1977). 

Monocultures and mixtures of crimson clover and annual 
ryegrass were grown in filtered air and two Os concentrations for 6 
weeks. The yield and leaf area of rye-grass in mixtures was less 
affected by O; than was that of clover so that the proportion of 
ryegrass was greater at 0.09 ppM Os. The total dry weight yield, leaf 
area, leaf area ratio, and tiller number were less depressed by Os in 
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species mixtures than in monocultures. The results fitted the de Wit 
model of competition where RYT = 1 and k/sub rc/ = 1/k/sub cr/. 


53699 Physiological and biochemical aspects of cadmium in soy- 
bean: the effects of induced Cd toxicity on the uptake and transloca- 
tion of Zn, Fe, Mg, Ca, and K. Cunningham, L.M. (Ontario Ministry 
of the Environment, Toronto). pp 133-145 of Trace substances in 
environmental health. XI. Hemphill, D.D. (ed.). Columbia, MO; 
Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Soybean (Glycine max. L.) seedlings were grown for 21 days 
in culture solution with or without added Cd*. at levels ranging 
from 0.05 pg/ml~* to 0.40 pg/ml~*. It was found that Cd treatment 
caused reductions in the foliar content and concentration of Ca, Mg, 
and Fe, and increases in the concentration of Zn and K at low leve 
of Cd treatment with decreases at higher Cd treatments. The sever- 
ity of the reduction was directly related to the level of substrate Cd 
and was as great as 95 percent compared to the control. Relative to 
these foliar changes the concentrations of all these essential elements 
increased in either the stem or root. The different patterns of 
distribution for these elements suggest different blocks at specific 
sites. The major proposed mechanism of Cd?+ toxicity is that Cd 
causes blockages at the points of transfer of nutrients into the leaf, 
e.g., for Ca, effectively “starving” the plant. Other blockages, e. g., 
Fe at the root : stem interface, are probably the ultimate conse- 
quence of decreased carbon fixation in the leaves causing a reduction 
in transport complexes in the root. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 53518, 53523 


VERTEBRATES 


REFER ALSO TO CITATION(S) 51978, 53415, 53518, 53519, 
53535, 53594, 53610, 53684 


53700 (PB—275713) The mechanism of sulfur dioxide initiated 
bronchoconstriction. Final report 1 Sep 75—31 Aug 76. Charles, J.M.; 
Menzel, D.B. (Duke Univ., Durham, N.C. (USA). Medical Center). 
Oct 1977. Contract EPA-68-02-1794. 126p. NTIS PC A07/MF AOI. 
Atmospheric sulfur oxides exist in chemically complex partic- 
ulates of the respirable size range. Inhalation of these particulates 
represents a potential health hazard. This report provides the results 
of a series of experiments into the uptake of sulfate salts by the lung, 
the interaction of sulfate salts with specific hormonal systems in the 
lung and the potential interrelations between sulfate and heavy metal 
aerosols as they might exist in the environment. The data reported 
describe for the first time the uptake and elimination kinetics of 
sulfate ion in mammalian lungs. The release of histamine by sulfate 
salts is demonstrated as a potential mechanism of action and as a 
means by which the varying potency of different chemical salts of 
sulfuric acid may be explained. These studies illustrate that sulfate 
aerosols can not be considered independent of the other inorganic 
compounds found in respirable particles. 


53701 (SRO—757-6) Accumulation of cadmium, chromium, and 
lead by bluegill sunfish (Lepomis macrochirus ) under tem- 
perature and oxygen stress. Final report. Freeman, B.J. — 4 
Univ., Athens (USA). School of Forest Resources). Mar 1978 
Contract EY-76-S-05-0757. 84p. Dep. NTIS, PC AOS/MF AOl1. 

The effects of acclimation temperature (7, 18, 29 C) and 
dissolved oxygen concentrations (4.5, 6.5, 8.5 mg/l) were tested 
upon accumulation of various heavy metals by bluegill sunfish 
(Lepomis macrochirus Rafinesque) Temperature acclimated fishes 
were held at various dissolved oxygen levels and exposed to 0.5 pg/ 
ml of cadmium, chromium, and lead for 7 days. Heavy metal content 
of various internal tissues and organs was determined as well as 
levels of 14 additional elements. Accumulation results were analyzed 
by two-way analysis of variance. Accumulation of chromium and 
lead in gill tissue appears to be related to dissolved oxygen levels, 
while accumulations of cadmium, chromium and lead in all other 
tissues are explained by acclimation temperature. Tissue concentrtra- 
tions of additional elements are also repo 


53702 Fate of lead in petrol-engine exhaust tes inhaled 
by the rat. Morgan, A.; Holmes, A. (Atomic Energy Research 
Establishment, Harwell, Eng.). Environ. Res.; 15: No. 1, 44-56(Feb 


1978). 

Tetraethyl lead, labelled with 7*Pb, was added to lead-free 
petrol which was used to fuel a four-stroke engine. The exhaust 
aerosol, after reduction of the CO concentration, was inhaled by rats 
using a “nose-only” technique. Following exposure, animals were 
sacrificed serially over a period of 8 days and the *Pb content of 
the various tissues and excreta was measured radiometrically. The 
interpretation of the results was complicated by the ingestion of 
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absorbed 7° Pb in particulates deposited on the pelt during exposure. 
It was established in separate experiments, however, that **Pb in 
ingested exhaust particulates is not absorbed from the gastrointesti- 

tract (GI tract) to a significant extent. It was possible to show 
that 20 to 25% of the inhaled ** Pb was deposited in the respiratory 
tract, mainly in the alveolar region of the lungs. At least half of the 
203 Ph tied in the lungs was absorbed with a half-time of less 
than 1 hour. After a week only about 2% of the deposited activity 
remained. The metabolism of absorbed lead is similar to that ob- 
served following its intravenous injection in chloride form. While 
the rate of absorption of **Pb from particulates deposited in the 
lungs appears to be rather similar in rat and in man, the metabolism 
of absorbed *°°Pb shows marked differences. 


53703 Effect of respiratory infection on the elution of 
benzo[a]pyrene from carbon particles in the respiratory tract of mice. 
Creasia, D.A. (Oak Ridge National Lab., TN). J. Toxicol. Environ. 
Health; 3: No. 5-6, 1003-1010(Dec 1977). 

The effect of respiratory infection by PR8 influenza virus on 
the elution of benzo[a]pyrene (BaP) from carbon particles in the 
respiratory tract of mice was studied. In mice, this virus produces, 
among other phenomena, a proteinaceous effusion and mixed cellu- 
lar exudate in the alveolar parenchyma during the acute phase of 
infection. If BaP-coated carbon particles are introduced into the 
respiratory tract during the acute stage of infection, the rate of BaP 
elution from the carbon particles is increased. When BaP-coated 
carbon particles were instilled in the respiratory tract either 1 wk 
before or 2 wk after the acute stage of infection, the BaP elution rate 
from carbon particles was similar to that in uninfected animals. 


53704 Tumur induction by 7H-dibenzo[c,g]carbazole in the respi- 
ratory tract of Syrian hamsters. Sellakumar, A. (New York Univ., 
Tuxedo); Stenbaeck, F.; Rowland, J.; Shubik, P. J. Toxicol. Environ. 
Health; 3: No. 5-6, 935-939(Dec 1977). 

The respiratory tract of male and female Syrian golden ham- 
sters was treated intratracheally with 7H-dibenzol[c,g]carbazole 
(DBC), a tobacco smoke component. The carcinogen was given by 
multiple instillations at two dose levels. At the lower dose (9 mg), 35 
of 46 hamsters (72 percent) developed respiratory tract tumors. The 
group receiving treatment at the higher dose level (30 mg) died 
earlier because of the toxicity of the compound. In this group, 15 of 
45 animals (33 percent) had respiratory tract tumors. These occurred 
in the larynx, trachea, bronchi, and lungs, but predominated in the 
trachea and bronchi. Morphologically, most tumors were papillomas 
and squamous cell carcinomas. This study indicates the highly potent 
carcinogenic effect of DBC and that respiratory tumors can be 
induced in this model system without any carrier dust. 


53705 Catalytically and noncatalytically treated automobile ex- 
haust: effects in rats. Cooper, G.P. (Univ. of Cincinnati); 
Lewkowski, J.P.; Hastings, L.; Malanchuk, M. J. Toxicol. Environ. 
Health; 3: No. 5-6, 923-934(Dec 1977). 

Chronic exposure to catalytically treated or noncatalytically 
treated automobile exhaust significantly depressed the spontaneous 
locomotor activity (SLA) of rats. Exposure to H2SO, alone or CO at 
comparable levels did not alter the SLA. Exposure to noncatalytical- 
ly treated exhaust resulted in significant reductions in growth rate 
and food and water intake. However, these effects were not evident 
in the exposure to catalytically treated exhaust or in the control 
H2SO, and CO exposures. Blood acid-base analyses indicated that 
exposure to either catalytically treated exhaust or H2SQO, elicits a 
metabolic alkalosis, while exposure to CO alone results in a metabol- 
ic acidosis. All acid-base parameters were within the normal range 
several weeks after the termination of exposure. 


53706 Lactate dehydrogenase activity and isoenzyme pattern in 
lungs, erythrocytes, and plasma of ozone-exposed rats and monkeys. 
Chow, C.K. (Univ. of Kentucky, Lexington); Cross, C.E.; Kaneko, 
J.J. J. Toxicol. Environ. Health; 3: No. 5-6, 877-884(Dec 1977). 

The effect of low levels of ozone exposure (8 hr daily for 7 
days) on lactate dehydrogenase (LDH) activity and isoenzyme pat- 
tern was studied in the lungs, plasma, and erythrocytes of rats and 
monkeys. Exposure to 0.8 or 0.5 ppM ozone resulted in a significant 
increase in total LDH activity in the lungs but not in the plasma and 
erythrocytes of rats. The LDH-S5 fraction of the LDH isoenzymes 
was significantly decreased in terms of percentage distribution in the 
—- and plasma of rats ex to 0.8 ppM ozone, whereas the 
LDH-4 in the lungs and plasma and LDH-3 in the lungs were 
increased. At 0.5 ppM ozone, the isoenzyme distribution was not 
significantly changed in lungs, plasma, or erythrocytes. In monkeys, 
no significant change in either total LDH activity or isoenzyme 
pattern was observed in lungs, plasma, or erythrocytes after expo- 
sure to 0.8 ppM ozone. 


53707 Role of time as a factor in the toxicity of chemical 
compounds in intermittent and continuous exposures. Part I. Effects of 
continuous . Gardner, D.E. (Environmental Protection 
Agency, Research Triangle Park, NC); Coffin, D.L.; Pinigin, M.A.; 
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Sidorenko, G.I. J. Toxicol. Environ. Health; 3: No. 5-6, 811-820(Dec 
1977). 


Because of fluctuations in levels of industrial air pollution 
linked to weather and other factors, a joint US-Soviet research team 
studied differences in the effect of time in exposures of air-breathing 
animals to controlled varied concentrations of air pollutants. An 
experimental model environment was used to investigate the effects 
of nitrogen dioxide (NOz), sulfur dioxide (SO2), and benzene (CsHe) 
in the air environment of laboratory animals, with both continuous 
and intermittent exposures. For intermittent exposures the investiga- 
tors used amounts of toxic gases whose cumulative total equaled the 
total in the continuous exposures, and intercalated the intermittent 
exposures with periods of nonpolluted air. To equal the cumulative 
total concentration of the single continuous exposures over an equal 
time period, the concentrations of toxic were necessaril 
greater in the intermittent exposures. Part I of this work deals wi 
the effects of continuous “aan to CeHe on the central nervous 
system and blood. Toxic effects of continuous exposure to various 
concentrations of CsHs were found in the systems. The time-effect 
relationships could be approximated on a log-log scale by straight 
lines. Similar results were obtained with SO2. Using different - 
eters to measure toxicity, similar results were obtained with NO.— 
namely, concentration-time relationships that when plotted on a log- 
log scale gave straight lines. 


53708 Role of time as a factor in the toxicity of chemical 
compounds in intermittent and continuous exposures. Part II. Effects 
of intermittent exposure. Coffin, D.L. (Environmental Protection 
Agency, Research Triangle Park, NC); Garnder, D.E.; Sidorenko, 
G.1; Pinigin, M.A. J. Toxicol. Environ. Health; 3: No. 5-6, 821- 
828(Dec 1977). 

Because of fluctuations in levels of industrial air pollution 
linked to weather and other factors, a joint US-Soviet research team 
studied differences in the effect of time in exposures of air-breathing 
animals to controlled varied concentrations of air pollutants. An 
experimental model environment was used to investigate the effects 
of nitrogen dioxide (NOz), sulfur dioxide (SOz), and benzene (CeHe) 
in the air environment of laboratory animals, with both continuous 
and intermittent exposures. For intermittent exposures the investiga- 
tors used amounts of toxic gases whose cumulative total equaled the 
total in the continuous exposures, and intercalated the intermittent 
exposures with periods of nonpolluted air. To equal the cumulative 
total concentration of the single continuous exposures over an equal 
time period, the concentrations of toxic gases were necessarily 
greater in the intermittent exposures. Part II concerns the toxicities 
of intermittent exposures to CsHe and NO; three parameters were 
used. The toxic effects of NO2 with intermittent exposure were not 
reduced as was the case with CsHg. Data are presented to show that 
intermittent exposure to NO2 may be more toxic than continuous 
— when short-term peaks of NO. concentrations are in- 
volved. 


53709 Neurological and behavioral effects of intracranial admin- 
istration of mercuric chloride on rats. Venable, H.L. (National Inst. of 
Occupational Safety and Health, Rockville, MD); Mills, S.H. J. 
Toxicol. Environ. Health; 3: No. 5-6, 871-876(Dec 1977). 

Mercuric chloride was injected intracranially into the rat 
brain in the region of the fourth ventricle via the foramen magnum. 
Responses to a single treatment of 0.3 me/kg HgCk, 0.03 mg/kg 
Heck, or carrier solution were followed for 10 days. Changes in the 
rats’ behavior and motor coordination were observed 24—48 hr after 
treatment with HgCl.. Underwater swimming and decreased groom- 
ing and feeding were characteristic of mercury-treated rats. De- 
creased balancing ability and crossing of hind limbs suggested al- 
tered motor coordination. Rats treated with mercury often exhibited 
decreased body temperature, matting of fur about the eyes and 
perineal region, apparent vision impairment, decreased body weight, 
and diarrhea. 


53710 Comparison of the tumor-initiating activities of 
benzo(a)pyrene arene oxides and diol-epoxides. Slaga, T.J.; Bracken, 
W.M.; Viaje, A.; Levin, W.; Yagi, H.; Jerina, D.M.; Conney, A.H. 
Ridge National Lab., TN). Cancer Res.; 37: 4130-4133(Nov 

The ability of arene oxides and diol epoxides of 
benzo(a)pyrene to initiate skin tumors in mice was determined by 
using a two-stage system of tumorigenesis. (+-)-78,8a-Dihydroxy- 
9a, 10a-epoxy-7,8,9, 10-tetrahydrobenzo(a)pyrene was a more effec- 
tive tumor initiator than was (+-)-78,8a-dihydroxy-9£, 108-epoxy- 
7,8,9,10-tetrahydrobenzo(a)pyrene when applied topically to CD-1 
mice and then followed by twice-weekly applications of the promo- 
tor 12-O-tetradecanoylphorbol-13-acetate. (+-)-78,8a-Dihydroxy- 
9a, 10a-epoxy-7,8,9,10-tetrahydrobenzo(a)pyrene was approximately 
20 to 30% as active as benzo(a)pyrene was as a tumor initiator. (+-)- 
7B,8a-Dihydroxy-78,88-epoxy-7,8,9, 10-tetrahydrobenzo(a)pyrene, 
rr, 9,10-oxide, and benzo(a)pyrene 11,12-oxide, pos- 
sessed ut 1, 2, and 10%, respectively, of the tumor-initiating 
activity of benzo(a)pyrene. 
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53711 Zinc and copper concentrations in tissues from esophageal 
cancer patients and animals. Fong, L.Y.Y. (Univ. of Hong Kong); 
Lin, H.J.; Chan, W.C.; Newberne, P.M. pp 184-192 of Trace sub- 
stances in environmental health. XI. Hemphill, D.D. (ed.). Columbia, 
MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Zinc and copper levels in specimens of serum, hair and 
esophageal tissue from patients with esophageal cancer, other types 
of cancer and non-neoplastic diseases and from control subjects were 
measured by atomic absorption spectrophotometry. Zinc levels were 
reduced in all specimens from subjects with esophageal cancer. 
Using a rat model, dietary Zn deficiency appeared to increase the 
incidence and shorten lag time for esophageal tumor induction by 
methylbenzyl nitrosamine administered by intragastric intubation. 
Zinc levels were also lower in samples of serum, hair, esophagus and 
testis of the Zn deficient rats, treated with the carcinogen or untreat- 
ed as compared to the control rats, treated or untreated. 


§3712 Characteristics of copper and zinc induced metallothion- 
eins. Cherian, M.G.; Goyer, R.A. (Univ. of Western Ontario, 
London). pp 193-200 of Trace substances in environmental health. 
XI. Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

The in vivo binding of 1°°Cd was studied in different protein 
fractions in liver supernatant from control rats and those pretreated 
with subtoxic doses of zinc sulfate (10 mg Zn/kg) and copper sulfate 
(2 mg Cu/kg) for 3 days. There was an increased binding of *°°Cd to 
a 10,000 mol wt protein fraction in both Zn and Cu pretreated rats 
when compared to a control group. The distribution of Cu and Zn in 
liver supernatants was associated with a metal binding protein with 
mol wt of about 10,000 in the treated rats. This protein was absent in 
control rats. Copper and Zn were also bound to high mol wt 
proteins but these were heat labile whereas the 10,000 mol wt 
proteins associated with Cu and Zn were heat stable. Attempts at in 
vivo incorporation of *H-leucine into 10,000 mol wt proteins of liver 
supernatant were not successful. On the other hand there was an 
increased incorporation of *°S-cysteine into this metal-protein frac- 
tion in both Zn and Cu injected rats. These results suggest that Cu 
and Zn induce a similar or identical 10,000 mol wt protein. The 
absence of leucine incorporation also suggests that the protein may 
be similar to the previously identified Cd-induced metallothionein. 


53713 Interactions of Cd, Zn, Cu, and Fe in the anemic rat. 
Martin, P.G.; Hitchcock, B.B.; King, J.F. (Comparative Animal 
Research Lab., Oak Ridge, TN). pp 201-210 of Trace substances in 
environmental health. XI. Hemphill, D.D. (ed.). Columbia, MO; 
Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Pregnant (day 18) and nonpregnant, anemic and normal rats 
were assigned to 4 treatments and orally dosed with either 0, 0.025, 
0.050, or 0.100 mM of cadmium. Iron and zinc concentrations in the 
livers and whole bodies of fetuses from iron-deficient (ID) and 
normal (N) dams decreased with increasing doses of Cd. Levels of 
Fe in the livers from adult females were similar within each group 
except in the normal nonpregnant animals where a decrease in Fe 
content was noted. Zinc increased in the livers of the adult with 
increasing doses of Cd to about 180 percent of nondosed levels. 
Hemoglobin values remained constant (3.5, ID and 6.4, N) in the 
fetuses, but Hb values of the dam increased at higher Cd dose levels 
from 7.8 to 9.5 (ID) and 9.5 to 11.2 (N). Copper concentrations 
increased in the fetuses and fetal livers of ID dams but decreased in 
normal fetuses as the Cd dose increased. In the ID pregnant and 
nonpregnant adults, kidney levels of Cu decreased as Cd increased. 


53714 Vitamin E deficiency worsens hematological response to 
lead Levander, O.A.; Morris, V.C.; Ferretti, R.J. (Agricul- 
tural Research Center, Beltsville, MD). pp 222-228 of Trace sub- 
stances in environmental health. XI. Hemphill, D.D. (ed.). Columbia, 
MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Poisoning with 250 ppM lead in the drinking water generally 
causes greater splenome apy. anemia and erythrocyte mechanical 
fragility in vitamin E-deficient rats than in vitamin E- -supplemented 
rats, but the degree of response of E-deficient rats varies from one 
experiment to another. However, differences in the filterability of 
red blood cells (RBCs) from E-deficient and E-supplemented Pb- 
poisoned rats can be demonstrated even in rats that show no other 
significant differences. Also, the difference in the degree of response 
between E-deficient and E-supplemented rats to Pb poisoning can be 
accentuated by increasing the level of Pb administered. The reason 
for the variation in response of E-deficient rats to Pb is not known 
but may be related to inconsistencies in the nutritional staus of 
weanling rats as received from the animal supplier. 
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53715 Alterations of growth and behavioral parameters of offspr- 
ing of female mice exposed to cerium (citrate) or platinum 
platinate) during pregnancy or lactation. D'Agostino, R. (State Univ. 
of New York, Buffalo); Olson, F.C.; Massaro, E.J.; Lown, B.A.; 
Morganti, J.B. pp 257-263 of Trace substances in environmental 
health. XI. Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri 
(1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Cerium (CeCls complexed 1 : 3 w/w with Na citrate, pH 7.4) 
or platinum [Na2PtCle in phosphate buffered saline (PBS), pH 7. 4) 
were administered subcutaneously at the day 12 gravid maternal 
LD, level [Ce: 80 mg/kg maternal body wt (MBW); Pt: 20 Mg/kg 
MBW] to Swiss ICR mice on days 7 and 12 of gestation or to 
mothers 2 days post partum (PP). A full cross fostering experimental 
design was used in the gestational gro’ — whereas in the lactating 
groups, pups had been assigned randomly to foster mothers on the 
day of parturition. Neonate activity and wt were monitored on — 
7 and 12 PP and adult open-field behavior (ambulations and rearin ngs) 
and passive avoidance learning were monitored 60 days PP. M 
variate analysis indicated that in utero Ce exposure significantly 
depressed pup wt on days 7 and 12 PP and reduced activity scores 
on day 12 PP. Ce exposed pups fostered to Ce mothers had lower 
activity scores than Ce exposed pups fostered to citrate injected 
mothers. When tested as adults, PBS exposed ~~ exhibited fewer 
rearings if they had been fostered to Pt mothers. The day 7 and day 
12 PP wts of neonates of mothers receiving Ce on day 2 of lactation 
were significantly depressed. Pups exposed to Ce during gestation 
were retrieved significantly faster than citrate control pups by both 
Ce and citrate mothers. 


53716 Acute effects of intra-arterial injections of cadmium, mer- 
cury, and zinc on blood pressure and cardiovascular reactivity in Dahl 
rats. Ohanian, E.V.; Schaechtelin, G.; Brown, F.C.; Iwai, J. (Brook- 
haven National Lab., Upton, NY). pp 272-279 of Trace substances in 
environmental health. XI. Hemphill, D.D. (ed.). Columbia, MO; 
Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Female Dahl hypertension-resistant (R) and hypertension- 
sensitive (S) rats weighing 200 to 250 g were used in this study. An 
intra-arterial injection of cadmium (0.1 and 0.4 mg/kg), mercury (0.7 
and 2.8 mg/kg) or zinc (0.8 and 3.2 mg/kg) produced an immediate 
decrease in blood pressure to below the baseline followed by a rapid 
increase to a level above the baseline in R and S rats. The pressor 
response to Cd and Zn, but not to Hg, was significantly higher (p 
less than 0.01) in S than in R rats. Furthermore, Cd (0.4 mg/kg), Hg 
(2.8 mg/kg) or Zn (3.2 mg/kg) failed to render the cardiovascular 
system more sensitive to the action of intra-arterial injections of 
angiotensin II (20 and 40 ng/kg) and norepinephrine (200 and 400 
ng/kg). This study demonstrates that the cardiovascular reactivity to 
Cd and Zn is dependent upon the genetic predisposition of the 
individual animal. 


53717 Effect of a second metal on cadmium-induced hyperten- 
sion. Perry, H.M. Jr.; Erlanger, M.W. (Veterans Administration 
Hospital, St Louis). pp 280-288 of Trace substances in environmental 
health. XI. Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri 
(1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Chronic feeding of small amounts of cadmium in drinking 
water can induce increased blood pressure in rats. Like human 
essential hypertension, the increase in pressure is usually relatively 
small, and there are no associated findings and certainly no overt 
evidence of Cd toxicity. Since metal imbalances tend to be multiple, 
the effects of each of 4 other metals, lead, copper, selenium and zinc, 
on Cd-induced hypertension was explored by following groups of 
rats that received neither metal, Cd alone, the second metal alone, 
both metals. Two parameters were followed: indirect systolic pres- 
sure and group weight which was considered to be a sensitive 
measure of well-being in growing rats. Blood pressure-wise, all 4 
“second” metals showed some tendency to raise systolic pressure 
when they were used alone; this effect was marked for Pb and Zn. 
Lead was unique in that its pressor effect was additive to that of Cd 
when both metals were given at the same time; thus, the effect of Cd 
plus Pb was greater than the effect of Cd alone. In contrast, Cu and 
Se completely inhibited the pressor effect of Cd and Zn diminished 
it. Finally, Zn without Cd was pressor in concentrations larger than 
that provided to the standard control group, whereas it was not 
pressor in concentrations smaller than that used for the standard 
control group. The metal-binding anti-hypertensive drug, hydrala- 
zine, was diminished but did not complete tely abolish the Ca-induced 





pressor effect. Except for the Cu group, have was no failure to gain 
weight or other evidence of toxicity. 


53718 Diet calcium, sex, and age influences on tissue mineraliza- 
tion and cholesterol in rats. Romasz, R.S.; Lemmo, E.A.; Evans, J.L. 
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(Cook Coll., New Brunswick, NJ). PP 289-296 of Trace substances in 
environmental health. XI. Hemphill, D.D. (ed.). Columbia, MO; 
Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Calcium nutrition studies were carried out in 2 trials using a 
total of 84 growing male and female and old male rats. In Trial 1, the 
arrangement of treatment was a 4 x 2 factorial contrasting 4 diet Ca 
levels (0.18, 0.44, 0.69, and 0.98 percent) and sex. In Trial 2, 18 
growing and 18 old male rats were randomly assigned to a Ca 
depletion (0.18 percent Ca)-repletion (0.73 percent Ca) diet regimen. 
In both trials, the basal diet, supplemented with CaCOs, was fed on a 
restricted basis with each rat receiving 17 g/day. Rats were sacri- 
ficed by e ination after 8 wk in Trial 1 and after 8 wk depletion 
and 8 wk etion in Trial 2. The data obtained showed that the 
kidney and were most responsive in terms of macromineral 
content by diet Ca manipulation, while the liver was unaffected. An 
interaction between Ca and Mg was observed. Female rats showed a 
higher degree of mineralization with respect to Ca than did male 
rats, and young rats were more responsive to changes in diet Ca than 
old rats. Main effect means for Ca in Trial 1 ranged from 11 to 15 

M liver Cu, 116 to 86 ppM liver Zn, 134 to 97 mg/100 ml serum 
cholesterol, and 87 to 53 mg/g liver cholesterol. In Trial 2, group 
means in same order as Trial | for initial, depleted and repleted Ca 
were 14, 11 and 12; 96, 120 and 117; 142, 160 and 140; and 85, 128 
and 102. Evidence for a 3-way mineral interaction was seen between 
Ca, Cu and Zn; this occurred mainly in the liver and to a lesser 
extent in kidney and heart tissues. Increasing diet Ca affected a 
decreased serum and liver cholesterol. Male and growing rats were 
more responsive than female and old rats. 


53719 Renal injury and urinary excretion. Magos, L.; Clarkson, 
ae 503-512 of Handbook of physiology: reactions to environ- 
mental agents. Baltimore; Williams and Wilkins Co. (1977). 
Important interactions occur between kidney damage and the 
accumulation and excretion of the element by this organ. The most 
studied example is the increased excretion of metals caused by 
exfoliation of tubular cells in the ed kidneys. Any renal toxic 
compound that elicits exfoliation of cells will cause increased excre- 
tion of metals. In contrast, acute renal failure reduces or stops 
excretion of heavy metals, but accumulation of these elements may 
continue in the kidney. Complex redistribution phenomena have 
been observed. Sodium maleate causes a large loss of inorganic 
mercury from the kidneys, but -— a small fraction of this loss 
in the urine. Redistributions from other organs and tissues to 
kidneys have been reported when complexing or chelating 
agents have been used to enhance urinary excretion of metals. The 
extent of this redistribution d ds primarily on the dose of the 
complexing agent and on the history of the organ’s exposure to the 
metal. Tolerance to the adverse effects of certain environmental 
agents develops in kidney tissues. Toxic doses are necessary before 
tolerance to uranium develops. The metal-binding protein metalloth- 
ioneine is related to tolerance to cadmium and probably to inorganic 
mercury. Cross-tolerance has recently been observed insomuch that 
pretreatment with cadmium will protect kidney damage from inor- 
ganic mercury. In situations where tolerance to the metal is develo 
ing slowly, the rate of dosage of the metal or the rate of the 
accumulation of the metal in the kidneys is extremely important in 
determining the outcome of toxic effects. 


MAN 


REFER ALSO TO CITATION(S) 53412, 53430, 53432, 53462, 
53611, 53612, 53613, 53630, 53683 


53720 (PB—275601) Occupation and disease: a guide for deci- 
sion-making. (National Inst. for Occupational Safety and Health, 
Cincinnati, Ohio (USA)). Feb 1976. Contract PHS-CDC-210-75- 
0075. 250p. NTIS PC Al1/MF AO1. 

A general method is outlined for assembling and evaluating 
medical and environmental data to assist in deciding whether a 
disease condition is of occupational origin. Data are given for 15 
specific disease-producing agents: antimony, arsenic, asbestos, ben- 
zene, beryllium, carbon monoxide, chromic acid, coke oven emis- 
sions, cotton dust, lead (inorganic), nitrogen dioxide, noise, silica, 
sulfur dioxide, and toluene diisocyanate. Detailed considerations are 
included covering medical, personal, family and occupational histor- 
ies, Clinical evaluation, signs and symptoms of occupational diseases, 
laboratory tests, epidemiological data, industrial hygiene sampling 
and evaluation data, and established standards for exposure to occu- 
pational disease-producing agents. Also included are a discussion of 
oe of pre-existing conditions and legal ramifications there- 
of; guidelines for assessing the qualifications of medical and industri- 
al hygiene personnel who may present testimony; normal values for 
various biological tests and variables; sample questionnaires for 
evaluating respiratory symptoms; a listing of occupations with possi- 
ble exposure to the 15 agents. 
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53721 Human pulmonary alveolar macrophages metabolise 
benzo(a)pyrene to proximate and ultimate mutagens. Harris, C.C. 
(National Cancer Inst., Bethesda, MD); Hsu, I.C.; Stoner, G.D.; 
Trump, B.F.; Selkirk, J.K. Nature (London); 272: No. 5654, 633- 
634(1978). 

Pulmonary alveolar macrophages (PAM) may interact with 
the bronchial epithelium in the metabolic activation of respiratory 
carcinogens. Such activation of benzo(a)pyrene, B(a)P, by PAM into 
a promutagen (+-) r 7, t 8-dihydroxy-7,8-dihydrobenzo(a)pyrene; 
(7,8-diol; 50 percent (+)) and an ultimate mutagen. To detect 
mutagens, a cell-mediated mutagenesis system with human PAM 
was used. The indicator cells (chinese hamster V-79 cells) do not 
effectively metabolize B(a)P and its 7,8-diol into the ultimate muta- 

ens. Mutation frequencies for O/sup r/ in V-79 cells cultivated with 

‘AM and B(a)P, or 7,8-diol were dependent on the number of PAM 
added. 7,8-diol was the more potent promutagen of the two. The 
data suggest that PAM can metabolize B(a)P to proximate and 
ultimate mutagens which are then released into the extracellular 
space. The intimate contact between PAM and bronchial epithelium 
during clearance by the mucociliary transport of particulates con- 
taining chemical carcinogens within PAM suggests that PAM and 
bronchial epithelium may act in concert to metabolically activate 
chemical carcinogens during bronchogenic carcinogenesis. 


53722 Chromosomal aberrations in workers professionally ex- 
posed to lead. Deknudt, G. (Mammalian Genetics Lab., Mol, Bel- 
gium); Manuel, Y.; Gerber, G.B. J. Toxicol. Environ. Health; 3: No. 
5-6, 885-891(Dec 1977). 

Chromosomes in cultured lymphocytes from the following 
groups were analyzed: 16 workers from a smelting plant for storage 
batteries in Lyon, France; 7 workers from a factory where tin dishes 
are made at Nerem, Belgium; and 20 controls. The choice of the 
workers was made on the basis of either elevated blood lead (Lyon) 
or elevated urinary delta-aminolevulinic acid (Nerem). An increased 
number of severe aberrations—rings and dicentrics—were detected 
in the persons from Lyon, whereas no such aberrations but an 
increased number of fragments were seen in those from Nerem. 


53723 Perspective on trace elements vital to human and animal 
health. Davis, G.K. (Univ. of Florida, Gainesville). pp 3-12 of Trace 
substances in environmental health. XI. Hemphill, BD. (ed.). Co- 
lumbia, MO; University of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

The rapid advances in identification of biochemical roles for 
trace elements in metabolism have suggested some partial explana- 
tions of the mechanisms of diseases related to dietary trace element 
abnormalities. The interactions of the trace elements with other 
elements and other dietary constituents add complexity to an already 
complex area of research. The increased number of elements which 
have an essential nutritional role suggests that we have just 
scratched the surface in our research into the relationship of trace 
elements to the maintenance of health and prevention of disease. 


53724 Dental caries related to Cd and Pb in whole human dental 
enamel, Curzon, M.E.J. (Eastman Dental Center, Rochester, NY); 
Spector, P.C.; Crocker, mand 23-29 of Trace substances in envi- 
ronmental health. XI. Hemphill, D.D. (ed.). Columbia, MO; Univer- 
sity of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Analysis for Cd and Pb in 335 whole human enamel samples 
derived from individuals living in several geographic areas of the 
USA, showed mean concentrations to be 1.86 ug/g Cd and 19.63 
bg/g Pb. Besides considerable geographic variations for both Cd 
and Pb, a significant positive association was found for Cd with 
dental caries. In addition, statistically significant interactions of Cd 
with Cu and Mn in relation to dental caries were identified. 


53725 Human health effects of selenium in a rural Colorado 
drinking water supply. Tsongas, T.A. (Univ. of Colorado, Boulder); 
ne S.W. pp 30-35 of Trace substances in environmental 
health. XI. Hemphill, D.D. (ed.). Columbia, MO; University of 
Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

This study examines the relationship between human illness 
and — to a high selenium content drinking water supply. A 
rural Colorado community was identified with a drinking water 
supply containing Se at concentrations which continuously exceeded 
the established public health limit. It is not known what effect 
waterborne Se in the range of 50 to 125 yg/] may have on the health 
of persons drinking that water. A sample of residents of the commu- 
nity was evaluated for urinary Se and a number of health parameters. 
A control sample of residents from the same county who did not 
share the same seleniferous water supply was also evaluated. Analy- 
sis of the data revealed that urine of persons using the high Se water 
supply contained significantly more Se than urine of persons using 





NOVEMBER 30, 1978 


the low Se water supply, but that there were no significant differ- 
ences between the 2 groups in the incidence or prevalence of any 
disease entity studied. 


53726 Studies of trace-metal levels in human tissues. IV. The 
investigation of cadmium levels in kidney samples from 61 Canadian 
residents. LeBaron, G.J.; Cherry, W.H.; Forbes, W.F. (Univ. of 
Waterloo, Ontario). pp 44-54 of Trace substances in environmental 
health. XI. Hemphill D.D. (ed.). Columbia, MO; University of 
Missouri (1977). 

From 11. annual conference on trace substances in en’ iron- 
mental health; Columbia, MO, USA (7 Jun 1977). 

The present study reports Cd concentrations for kidney sam- 
ples obtained at autopsy from 61 Canadian residents and discusses 
the appropriate a Cadmium concentrations are reported 
in terms of wet, dry and ashed tissues, and in terms of both pg Cd/g 
and total yg of Cd in the tissue. The kidney samples were sectioned, 
and results are reported separately for cortex, medulla, cortex and 
medulla, and for fat and calices. Also, Cd concentrations were 
determined in the fluid run-off obtained as frozen samples were 
thawed and sectioned; these data provide an estimate of the Cd 
losses which are likely to occur during preparation of the kidneys for 
analysis. Cadmium and Zn were measured by AAS. The results 
indicate that Cd levels in kidney tend to increase up to about the 
sixth decade of life and then apparently decrease, and also that Cd 
but not Zn levels are generally significantly higher in tissues from 
donors for whom a smoking history has been recorded. 


Concentrations of copper, zinc, and magnesium in hair and 
serum of black pregnant women. Kohrs, M.B. (Lincoln Univ., Jeffer- 
son City, MO); Nodstrom, J.; Lorah, E.; Sauvage, J.; Shank, R.E.; 
Brennan, R. pp 55-62 of Trace substances in environmental health. 
XI. Hemphill, D.D. (ed.). Columbia, MO; University of Missouri 
(1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

The trace mineral status of pregnant women is of interest 
because animal studies have shown that deficiencies of copper, zinc 
and magnesium during gestation have a deleterious effect on the 
offspring. Scalp hair and blood serum samples were obtained from 
72 alte black pregnant women in normal pregnancies attending a 
Washington University prenatal clinic. At the time specimens were 
obtained 7 subjects were in the first trimester of pregnancy, 22 in the 
second and 43 in the third trimester. Comparisons were made with 
similar samples from 52 white and 16 black healthy females. Samples 
were analyzed by atomic absorption spectrophotometry. The con- 
centration of Cu in hair samples of women was the least for the first 
trimester and greatest in the third trimester of pregnancy. Mean 
serum Cu concentrations were significantly greater in the second 
and third trimesters than in the first; mean concentrations for the 
second and third trimesters were also greater than for non-pregnant 
controls. Hair Zn levels tended to be Righest in the third trimester. 
Serum concentrations of Zn were lower in pregnant women than in 
controls, with greatest differences observed for the third trimester. 
Mean serum concentration of Mg was greater in the control than in 
the pregnant group. The trends for serum Cu and Zn are similar to 
those observed by other investigators for pregnant women. 


53728 Trace substances and electric power generation: the need 
for epidemiological studies to determine health risks. Patrick, C.H. 
(Energy Research and Development Administration, Washington, 
DC). Pr 63-69 of Trace substances in environmental health. XI. 
Hemphill, D.D. (ed.). Columbia, MO; University of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Trace substances exist in every energy technology, creating 
potential health risks to workers and the public. Health effects of 
many of these substances have become known because of acute 
= such as Minamata Bay, and through laboratory research. 

et the effects of low-level chronic exposures experienced in the 
normal operations of energy facilities are generally unknown. Epide- 
miological studies of coal conversion facilities suggest an increased 
risk of cancer for workers. Studies of the nuclear power industry 
have not found adverse health effects from low-level exposures. 
Studies of — facilities are reviewed as to their limitations and 
results. Detailed epidemiological studies are needed to safeguard the 
health of those potentially exposed to trace substances in a given 
energy technology. Periodic physicals and detailed medical record- 
keeping by employers can be significant factors in protecting work- 
ers and insuring the reliability of epidemiological analyses of risks 
due to trace substances in energy facilities. 


53729 Response of human lung fibroblasts to cadmium. Hart, 
B.A.; Goodman, D.C. (Univ. of Vermont, Burlington). pp 211-221 of 
Trace substances in environmental health. XI. Hemphill, D.D. (ed.). 
Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 
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Human fetal lung fibroblasts (strain WI-38) were grown in 
Basal Medium Eagles (Earle’s salts) supplemented with 10 percent 
fetal calf serum. Twenty-four hours r plating, cultures were 
exposed to 0, 0.5, 1.0, or 2.0 ug/ml of cadmium. tially 
growing cells were unaffected by Cd concentrations up to 2 ug/ml. 
However, dose-dependent morphological changes were caused by 
Cd after a culture had reached confluency and remained in that state 
for several days. Cadmium-induced morphological changes occurred 
more rapidly when confluent monolayers were ex to Cd. The 
initiation of necrotic events could be prevented by keeping the 
culture in a proliferating state. Human lung fibroblasts that are 
actively dividing thus appear to be more resistant to the cytotoxic 
action of Cd than quiescent cells found in confluent growth. 


53730 Lead in the child's world, a model for action. Needleman, 
H.L. (Children’s Hospital Medical Center, Boston). PP 229-235 of 
Trace substances in environmental health. XI. Hemphill, D.D. (ed.). 
Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

The evidence summarized here is persuasive to the objective 
critic that Pb, a toxic metal of no known biologic function, continues 
to be found in dangerous amounts in the human environment; that 
the margin between toxic and safe levels is extremely small; that 
biologic effects have been found in vivo and in vitro at levels 
frequently encountered in this country; that the immature organism, 
whether human or animal, is much more sensitive to Pb than the 
mature animal; that Pb in the experimental animal produces behav- 
ioral, neurochemical and psychologic impairment; critical brain 
enzymes have reduced activity at Pb levels found in human popula- 
tions; that children with elevated Pb levels but considered asymp- 
tomatic have in fact impaired neuropsychologic performance and 
that neonates in the newborn nursery have elevated amounts of Pb in 
their bloodstreams. 


53731 Cancer and the environment. Hopps, H.C. (Univ. of Mis- 
souri, Columbia). pp 236-237 of Trace substances in environmental 
health. XI. Hemphill D.D. (ed.). Columbia, MO; Univ. of Missouri 
(1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Human cancer is discussed with regard to the interplay be- 
tween intrinsic (genetic) factors and extrinsic (environmental) fac- 
tors. In addition to providing carcinogens, the geochemical environ- 
ment may affect the occurrence of cancer by enhancing the activity 
of viruses or by altering the cell's ability to repair DNA. Difficulties 
in determining the relation of host factors to environmental factors 
in carcinogenesis are listed. (HLW) 


53732 Report from an interdiscip! metals and 


isciplinary project on 
contact allergy. Sundbom, M. (Univ. of oa 238-242 of 


Trace substances in environmental health. XI. Hemp 
Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

The role of metals in life processes has for some years been 
one of the quantum chemistry research projects at the Institute of 
Theoretical Physics at the University of Stockholm. In 1973 an 
a discussion group was formed to study mechanisms 
responsible for metal allergies. The discussions have subsequently 
initiated theoretical as well as experimental investigations. A thor- 
ough literature search has been performed to obtain a broad survey 
of facts about the biological effects of a series of metals. Four of 
these surveys have been published. The aim of the theoretical studies 
has been a detailed quantum chemistry investigation of the interac- 
tion between a maul and various ligands. imi results from 
the calculations have focused our interest on the metal-sulfur bond. 
Consequently, the reactions of metal cations with S-S bonds have 
been studied further. The experimental work has been concerned 
mainly with an investigation of the antigen in chromium dermatitis. 


53733 Do trace elements, magnesium, and anti-oxidants protect 
against d-penicillamine toxicity. Seelig, M.S.; Berger, A.R. (Gold- 
water Memorial Hospital, New York, NY). pp 243-251 of Trace 
substances in environmental health. XI. Hemphill, D.D. (ed.). Co- 
lumbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

d-Penicillamine is a drug that is the treatment of choice in 2 
uncommon metabolic diseases: Wilson's disease and cystinuria. It is 
effective in heavy metal poisoning and, when tolerated, has pro- 
duced marked improvement in patients with autoimmune diseases 
such as rheumatoid arthritis and scleroderma. However, its high 
incidence of adverse reactions in patients with inappropriate immun- 
ologic responses has limited the use of effective doses in patients 
with rheumatoid arthritis and scleroderma; the use of low doses (250 
to 750 mg/day) is being tried in the effort to reduce side effects. 
Trials of full-dosage (2 g/day) d-penicillamine plus vitamin Be and 


D.D. (ed.). 
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zinc (removed or inactivated by this agent), high doses of antioxi- 
dant vitamins and magnesium have produced improvements with 
minimal adverse reactions in patients with auto-immune diseases. 


53734 Arsenic levels in maternal-fetal tissue sets. Kagey, B.T. 
(Downstate Medical Center, Brooklyn); Bumgarner, J.E.; Creason, 
J.P. 252-256 of Trace substances in environmental health. XI. 
Hemphill, D.D. (ed.). Columbia, MO; Univ. of Missouri (1977). 

From 11. annual conference on trace substances in environ- 
mental health; Columbia, MO, USA (7 Jun 1977). 

Fetal arsenic levels and correlations with maternal values are 
examined in a cross-sectional study. Maternal-fetal tissue samples 
were obtained from 101 mothers selected from 2 southern cities: 
Charlotte, NC and Birmin, , AL, representing 2 air pollution 
gradients: low and high respectively. Maternal mean blood As levels 
were significantly higher in Charlotte than in Birmingham. This 
finding could not be explained on the basis of differences in race, age 
or smoking habits between the 2 samples. No correlations were 
found between maternal blood levels of As and cord blood levels. 
Maternal blood was not an indicator of cord blood As. However, the 
mean cord blood values of As represented levels as high as maternal 
values, and thus the mean As levels of cord blood approximated 
average adult levels. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 53684, 53720 


53735 (AD-A—048880) Effects of microwave exposure on func- 
tional maturation of the ret. Final report 1 Mar 75—31 Aug 77. 
Michaelson, S.M.; Guillet, R.; Heggeness, F.W. (Rochester Univ., 
N.Y. (USA). School of Medicine and Dentistry). 30 Nov 1977. 
Contract N00014-75-C-0845. 44p. NTIS PC A03/MF AO1. 

To investigate whether exposing developing rats to micro- 
waves may influence functional maturation, pregnant rats were 
exposed for 1 hour to 2450 MHz continuous wave (CW), 10 mW/sq 
cm at 9 or 16 days of gestation or at 40 mW/sq cm on the 9th, 13th, 
16th, or 20th days of gestation. After birth, the offspring were 
studied for functional development through the 21-day nursing 
period. In another study, neonatal rats were ex to 40 mW/sq 
cm, 2450 MHz, CW microwaves for 5 min/day from day 1 to day 6; 
on postnatal day 7, the rats were either sacrificed, exposed to 2450 
MHz CW for a 7th time, or injected with ACTH. Among animals 
exposed in-utero, there was no difference in litter sizes between 
exposed or control animals. Metabolic response to cold exposure was 
greater among offspring of exposed rats at the age of 0 to 2 days than 
among the sham exposed animals. The offspring from the 40 mW/ 
cm — rats showed a significantly higher corticosterone leve 
than sham-exposed controls during the first 24 hours of life. Brain 
and adrenal weights in offspring from dams ex to 40 mW/sq 
cm at 13 or 20 days of gestation was not different from sham- 
exposed or control counterparts. A statistically significant increase in 
adrenal wet weight was noted in animals exposed to microwaves on 
the first 6 postnatal days. Adrenal wet weight and adrenal-to-body 
weight ratios in 7-day old rats were significantly higher in micro- 
wave exposed animals in comparison to controls. Following either 
microwave exposure or ACTH injection on day 7, plasma corticos- 
terone levels remained low in both exposed and control animals but 
— significantly increased in microwave exposed over control 
animals. 


53736 (UR—3490-1331) Conditioned taste aversion in rats ex- 
posed to 2450 MHz CW microwaves. Williams, W.; Michaelson, S.M. 
(Rochester Univ., N.Y. (USA). Dept. of Radiation Biology and 
Biophysics). 1978. Contract EY-76-C-02-3490. 6p. (CONF-780633— 
1). . NTIS, PC A02/MF AO1. 

From Symposium on electromagnetic fields in biological sys- 
tems; Ottawa, Canada (27 Jun 1978). 

The ability of 2450 MHz CW microwaves to induce an 
aversive response to saccharin was investigated in rats subjected to 
the following exposure parameters: incident power densities of 10 to 
65 mW/cm? for 10 minutes; 20 mW/cm? for 2 hours; and 65 mW/ 
cm? continuously for 1 hour. Sham-irradiated controls were tested 
simultaneously. Core body temperatures were measured using a 
rectal probe before and after microwave exposure. Only those 
animals irradiated continuously at 65 mW/cm? for 1 hour responded 
with a significantly reduced saccharin intake. The aversive response 
correlated with a rise of core body temperature to 39.8°C or higher. 
While taste aversions following administration of apomorphine are 
considered to be the result of gastrointestinal disturbances, such 
disturbance does not appear to be the primary cause for microwave- 
induced aversion. More likely, it appears that exposure to certain 
levels of microwave irradiation induces a stress that is hyperthermic 
in nature. What effect this hyperthermic condition has on gastroin- 
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tesiinal and biochemical processes cannot be assessed at this time. It 
appears, however, that when core body temperature is raised to 
approximately 40)C or higher for one hour or more, the physiologi- 
cal and behavioral temperature regulating mechanisms of the animal 
become sufficiently stressed to produce the observed taste aversion. 


53737 Hazard at a distance: effects of exposure to the electric 
and magnetic fields of high voltage transmission lines. Marino, A.A.; 
Becker, R.O. (Veterans Adm Hosp, Syracuse, NY). Med. Res. Eng.; 
12: No. 5, 6-9(Nov 1977). 

High voltage transmission lines cause ELF electric and mag- 
netic fields. ELF electric and magnetic fields cause biological ef- 
fects. Presently, in the United States, high voltage transmission lines 
are designed and built with no regard or weight given to the 
biological effects being caused by their electric and magnetic fields. 
The next generation of high voltage transmission lines is now 
materializing. It would appear appropriate to determine the spec- 
trum of biological effects and to adequately assess the hazards to 
man of exposure to such fields. In view of the large population at 
risk, all of the health hazards associated with the electric and 
magnetic fields of high voltage transmission lines should be carefully 
examined in the context of the specific design for each facility, prior 
to construction. 31 refs. 


53738 Optical radiation, with particular reference to lasers. 
Goldman, L.; Rockwell, R.J.; Michaelson, S.M.; Sliney, D.H.; Ten- 
groth, B.M.; Wolbarsht, M.L. Copenhagen; World Health Organiza- 
tion (1977). Sp. 

The document is available in French and Russian. 

This document was prepared as a chapter for a manual on 
health aspects of exposure to non-ionizing radiation, which is due to 
be published at a later date by the WHO Regional Office for Europe. 
Potential hazards to health as a result of exposure of the human body 
to optical radiation between 1 nm and 1 mm are described. This 
wavelength region includes not only the visible part of the electro- 
magnetic spectrum, but also the ultraviolet-—up to the soft x-ray 
domain—and the infrared—to the microwave domain. From a prac- 
tical standpoint, the region from 1 nm to approximately 200 nm 
(vacuum ultraviolet) is not discussed because it is completely ab- 
sorbed in air and consequently has no direct biological effect. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 53648 


53739 (CONF-770478—P2, pp 1433-1443) Space shuttle search 
and rescue experiment using synthetic radar. Sivertson, W.E. 
Jr. (Langley Research Center, Hampton, VA); Larson, R.W.; Ze- 
lenka, 18. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Langley Research Center, NASA, is developing a concept for 
using a spaceborne synthetic aperture radar with passive reflectors 
for search and rescue applications. The feasibility of a synthetic 
aperture radar for search and rescue applications has been demon- 
strated with aircraft experiments. One experiment was conducted 
— the ERIM four-channel radar and several test sites in the 
Michigan area. In this test simple corner-reflector targets were 
successfully imaged. Results from this investigation were positive 
and indicate that the concept can be used to investigate new ap- 
proaches focused on the development of a global search and rescue 
system. An orbital experiment to demonstrate the application of 
synthetic aperture radar to search and rescue is proposed using the 
space shuttle. 


53740 (PB—275834) Ten NIOSH analytical methods set-3. 
(Stanford Research Inst., Menlo Park, CA (USA)). 1977. Contract 
DHEW-210-76-0123. 334p. 

Industrial hygiene sampling and analytical methods were 
developed and validated under a follow-up research effort to devel- 
Op measurement methods which failed to validate under the joint 
NIOSH/OSHA Standards Completion Program. This is the third set 
of 10 methods in an effort to develop methods for 130 substances. 
Monitoring methods for the following substances are included: $350 
n-Butyl Mercaptan; $203 Cobalt, Fume and Dust; $383 Tetraethyl 
Lead; S384 Tetramethyl Lead; S340 Carbon Monoxide; $215 Dini- 
trotoluene; $169 Acetic Acid; $316 Zinc Oxide; $308 Sulfur Diox- 
ide; $381 Sodium Hydroxide. 


53741 Transportation of hazardous waste materials: proposed 
provisions; hearing. Fed. Regist. (Wash., D.C.); 43: No. 102, 22626- 
22634(25 May 1978). 
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From Proposed Rules, 49CFR171-177, Department of Trans- 
portation, Materials Transportation Bureau. Notice of proposed rule- 
makings. 


gs. 

This notice proposes to amend the Hazardous Materials Reg- 
ulations to ifically address the transportation of hazardous waste 
materials. The proposal will be considered at a joint EPA-DOT 

ublic hearing. The proposed amendments under the Hazardous 
terials Transportation Act (HMTA) are necessary to recognize 
some of the characteristics peculiar to hazardous waste materials to 
which the Resource Conservation and Recovery Act (RCRA) is 
directed. The age rules would place minor recordkeeping 
requirements on shippers and transporters of hazardous wastes, 
would prohibit transportation and delivery to improper treatment, 
storage, or disposal sites, and would apply to materials listed in the 
Hazardous Materials Table when shipped as waste, as well as some 
waste materials not now designated as hazardous by the Department 
of Transportation (DOT). proposal is intended to apply to 
hazardous wastes carried in either interstate or intrastate transporta- 
tion. 


53742 Faculty Institute in Applied Health Physics - a program to 
help meet future requirements for health physics technologists. Fair, 
M.F.; Turner, J.E. (Oak Ridge National Lab., Tenn. (USA)). Health 
Phys.; 34: No. 3, 273-274(Mar 1978). 


53743 Role of the health physicist in the development of safe 
energy sources. Turner, J.E.; Shank, K.E.; Loebl, A.S.; Easterly, 
C.E. (Oak Ridge National Lab., Tenn. (USA)). Health Phys.; 34: No. 
2, 189-190(Feb 1978). 
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53744 (CONF-7608116—, pp 43-89) Panel II: biological wind 
~ a, Hewson, E.W.; Barber, D.A.; Chilocote, W.W. Feb 
1978. 

From Ecologists/Metrologists workshop; Douglas Lake, MI, 
USA (16 Aug 1976). 

In pertinent workshop, 1976. 

The use of wind as an alternate source of energy generation is 
discussed and meteorological and biological aspects of wind are 
considered. Effects of wind on plants are discussed with regard to 
water balance, photosynthesis, hormone distribution, destruction of 
buds, and distribution of shed parts. Recommendations for research 
projects on biological wind prospecting are described. (HLW) 


53745 Occurrence of the Ordovician brachiopod Foliomena at 
Perce, Quebec. Sheehan, P.M.; Lesperance, P.J. (Milwaukee Public 
rr tated of Geol, Wis). Can. J. Earth Sci.; 15: No. 3, 454-458(Mar 

A new species of brachiopod, Foliomena joliensis, has been 
found in the White Head Formation of Perce, Quebec. The genus 
has previously been reported only in Europe where it occurs in 
deep-water communities. As in Europe, the assemblage containing 
Foliomena is dominated by vagile animals, and the assemblage has 
only rare, very small sessile animals. Some associated brachiopods 
are described and illustrated. 10 refs. 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 51921, 51922, 53281, 53512, 53660 


53746 (CONF-770478—P1, pp 55-66) Utility of short wave- 
length (< Imm) remote sensing techniques for the monitoring and 
assessment of hydrologic parameters. Rango, A.; Salomonson, V. 
(Goddard Space Flight Center, Greenbelt, MD). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The major areas where the needs of water resources manage- 
ment are being met involve the —" and monitoring of snowco- 
vered areas, hydrologic landuse, and surface water area. In the case 
of snowcovered area mapping the transfer of technology process is 
now being accomplished in the Western United States in a coopera- 
tive effort involving 6 federal agencies and 3 state agencies along 
with NASA. A new collaborative effort of the U.S. Army Corps of 
Engineers and NASA involves the mapping of landuse by Landsat 
and its use in hydrologic engineering watershed models employed in 
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flood control/waterworks planning, design, and management. Im- 
proved systems planned for implementation in the 1978 to 1981 time 
frame can be expected to result in increased utilization of visible and 
near infrared remote sensing observations. Research being carried 
out now also suggests that microwave observations may be able to 
monitor more fundamental hydrologic variables and, thereby, make 
a more essential contribution to water resources management. 


53747 (CONF-770478—P1, pp 67-86) Microwave remote sensing 
of hydrologic parameters. Ulaby, F.T. (Univ. of Kansas Center for 
Research, Inc., Lawrence). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

A perspective on the implementation of microwave sensors in 
future airborne and spaceborne observations of hydrologic param- 
eters is presented. The rationale is based on a review of the status 
and future trends of active (radar) and passive (radiometer) micro- 
wave research as applied to the remote sensing of soil moisture 
content, snowpack water equivalent, freeze/thaw boundaries, lake 
ice thickness, surface water area, and the specification of watershed 
runoff coefficients. Included are analyses and observations based on 
data acquired from ground based, airborne and spaceborne platforms 
and an evaluation of advantages and limitations of microwave sen- 
sors. 


53748 (CONF-770478—P1, pp 87-99) Utilization of remote sens- 
ing observations in hydrologic models. Ragan, R.M. (Univ. of Mary- 
land, College Park). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

Most of the remote sensing related work in hydrologic model- 
ing has centered on modifying existing models to take advantage of 
the capabilities of new sensor techniques. There has been enough 
success with this approach to insure that remote sensing is a power- 
ful tool in modeling the watershed processes. Unfortunately, man 
of the models in use were designed without recognizing the gro 
of remote sensing technology. Thus, their eters were selected 
to be map or field crew definable. It is believed that the real benefits 
will come through the evolution of new models having new param- 
eters that are developed specifically to take advantage of our capa- 
bilities in remote sensing. The ability to define hydrologically active 
areas could have a significant impact. The ability to define soil 
moisture and the evolution of new techniques to estimate evapotran- 
spiration could significantly modify our approach to hydrologic 
modeling. Still, without a major educational effort to develop an 
understanding of the techniques used to extract eter estimates 
from remote sensing data, the potential offered by this new technol- 
ogy will not be achieved. 


53749 (CONF-770478—P2, pp 1161-1170) Use of thermal-in- 
frared imagery in ground-water investigations in Montana. Boettcher, 
A.J. (Geological Survey, Helena, MT); Haralick, R.M. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Thermal-infrared imagery was used to locate groundwater 
inflow along three streams and one lake in Montana. The thermal 
scanner used in May 1972, March 1973, and November 1975 was 
mounted in a twin-engined aircraft. On the 1973 and 1975 flights, the 
data were recorded in an analog format on magnetic tape in flight, 
later were converted to digital format, and were computer-processed 
using an assignment of patterns to indicate differences in water 
temperature. Output from the image-processing program was con- 
verted to a temperature map having an isotherm spacing of 0.5°C. 
Computerization was found to be the most efficient method to 
manipulate data from lakes, large rivers, and narrow sinuous streams. 


53750 (CONF-770478—P2, pp 1171-1181) Satellite land use ac- 
quisition and applications to hydrologic planning models. Algazi, V.R.; 
Suk, M. (Univ. of California, Davis). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

We report on a developing operational procedure for use by 
the Corps of Engineers in the acquisition of land use information for 
hydrologic planning purposes. The operational conditions preclude 
the use of dedicated, interactive image processing facilities. Given 
the constraints, an approach to land use chudiinetion based on 
clustering seems promising and is being explored in detail. The 
procedure is outlined and examples of application to two watersheds 
given. 
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53751  (LBL—7027, pp 14-26) Aquifier tests: the state of the art 
in hydrology. Weeks, E.P. (Geological Survey, Lubbock, TX). Mar 
1977. 


From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 

In Invitational well-testing symposium proceedings. 

Developments in the theory and design of aquifer tests are 
discussed. Concerning the aquifer itself, several theories have been 
developed and applied to describe and analyze flow in leaky 
aquifers, in aquifers which are anisotropic with respect to distribu- 
tion of hydraulic conductivity between different horizontal direc- 
tions, and in unconfined aquifers. Well characteristics can be dealt 
with by equations now available for analyzing flow toward produc- 
tion wells that partially penetrate the aquifer, that have significant 
storage in the well bore, or that exhibit significant well losses. In 
regard to the type of discharge or head control imposed at the 
production well, equations are available for analyzing the effects of 
various types of changes in discharge with time, for effects of 
constant drawdown, and for effects of an instantaneous change in 
head (the slug test). The equations developed for various aquifer and 
well conditions provide tools for analyzing data from many different 
gvohydrologic situations. However, many of the aquifer-test solu- 
tions result in curves of similar shape, and therefore are not unique 
to only one flow system. Consequently, careful site evaluation and 
aquifer-test design are essential to ensure the success of planned 
aquifer tests. Pretest prediction of aquifer response, based upon best 
estimates of the properties of the aquifer and confining bed and upon 
the hydrologist’s analysis of the geohydrologic setting is highly 
desirable in designing an aquifer test. Such a prediction will enhance 
the probability that the test is run long enough and the observation 
wells are spaced such that proper and adequate drawdown data are 
available for analysis and definition of the flow system. 


53752 (LBL—7027, pp 55-62) Field studies of dispersion in a 
shallow sandy aquifer. Pickens, J.F. (Univ. of Waterloo, Ont.); 
Cherry, J.A.; Gillham, R.W.; Merritt, W.F. Mar 1977. 

From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 

In Invitational well-testing symposium proceedings. 

Field studies of dispersion in granular aquifers can be con- 
ducted by means of tracer experiments using radioactive or non- 
radioactive solutes. Studies of the concentration distributions at sites 
at which contaminant enclaves already exist can also yield informa- 
tion on the dispersive properties of the geologic materials. This 
study reports on a single-well injection-withdrawal and a two-well 
recirculating withdrawal-injection tracer test that have been con- 
ducted in a shallow sandy aquifer at a waste management area of the 
Chalk River Nuclear Laboratories of the Atomic Energy of Canada 
Limited. A detailed three-dimensional monitoring network was used 
to monitor the tracer movement within the aquifer. Evaluation of 
the test results has demonstrated the effect of sampling from wells 
slotted over the entire aquifer versus point samples from an individu- 
al layer within the aquifer. 


53753 (LBL—7027, pp 82-90) Interpretation of tracer tests by 
means of type curves: application to uniform and radial flow. Sauty, 
J.P. (Bureau de Recherches Geologiques et Minieres, Orleans, 
France). Mar 1977. 

From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 

In Invitational well-testing symposium proceedings. 

It is shown that in uniform or radial flow it is possible to 
characterize the response to continuous injection or instantaneous 
pulse by a set of type curves in dimensionless coordinates depending 
only on one parameter similar to a Peclet number. These curves 
allow a simple and efficient eye identification of dispersion param- 
eters, dispersivity and kinematical (or effective) porosity, by graphi- 
cal matching. Application to field experiments shows that: in prac- 
tice, tracer tests in uniform flow should be avoided in absence of 
precise knowledge of the effective direction of flow; on the con- 
trary, pulse injection into satellite piezometers of a central pumping 
well yields a good and economical method when the flow is effec- 
tively radial. 


53754 (LBL—7027, pp 103-116) Transient flow in tight frac- 
tures. Wang, J.S.Y.; Narasimhan, T.N.; Tsang, C.F.; Witherspoon, 
P.A. (Univ. of California, Berkeley). Mar 1977. 

From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 

In Invitational well-testing symposium proceedings. 

Methods are developed to analyze packer-test data from a 
well intersected by one or more tight fractures. In a geological 
formation such as granite in which fractures are the main conduits of 
water, the permeability of fractures to the movement of water is an 
important consideration in deciding the suitability of a site for 
radioactive waste storage. In a packer test, a pressure pulse is applied 
to water sealed between two packers and the pressure decay in the 
wellbore is monitored. When the well intersects fractures, the pres- 
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sure decline is due to the flow into the fractures. In this study, the 
diffusivity equation governing the transient flow in the fracture is 
solved hy boundary conditions at the wellbore-fracture inter- 
face are discussed. Analytic and numerical solutions are given for 

eometrical arrangments of single infinite fractures, single finite 
Costes, multiple identical fractures, two fractures in series, and 
two fractures in parallel. Short-time” pressure decay tests can be 
effectively used to estimate the fracture aperture. Further informa- 
tion about the continuity and connectivity of the fracture system 
requires “long-time” test. 


53755 (RHO-BWI-ST—3) Statistical evaluation of some Colum- 
bia River basalt chemical analyses. Asaro, F.; Michel, H.V.; Myers, 
C.W. (Atomics International Div., Richland, Wash. (USA). Rock- 
well Hanford Operations). May 1978. Contract EY-76-C-06-1030. 
73p. Dep. NTIS, PC A04/MF AO1. 

This study had a threefold purpose: to examine the atomic 
absorption gamma spectroscopy, emission spectroscopy, and neutron 
activation data accumulated by Atlantic Richfield Hanford Compa- 
ny through 1976 (predecessor company to Rockwell Hanford Oper- 
ations), and evaluate the precision of the data and their calibration 
reliability; to determine from these chemical data those elements that 
were best for characterizing basalt flows for correlation purposes; 
and, to use these chemical data to establish statistical correlations 
among type locality reference groups and the basalt flows penetrated 
by deep core holes in the Pasco Basin or exposed on the surface at 
certain field section locations. 


53756 (TID—28585) Coordination of study of the Devonian 
black shale in the Illinois Basin (Illinois, Indiana, and western Ken- 
tucky). Quarterly progress report, 1 March—1 June 1978. Lineback, 
J.A. (Illinois State Geological Survey, Urbana (USA)). 1978. Con- 
tract EW-78-S-21-8214. 5p. Dep. NTIS, PC A02/MF A011. 

The Illinois State Geological Survey is coordinating the 
collection, organization, and storage of data and evaluation of results 
in the U.S. DOE Devonian black shale project in the Illinois Basin, 
involving the states of Illinois, Indiana, and Kentucky. The result of 
this coordination study will be a plan to systematically create a data 
base for the Devonian black le in the Jllinois Basin and to 
integrate analyses and results in summaries of the results. A neces- 
sary part of the coordination will be the extensions of the ILLIMAP 
computer mapping system of the ISGS 5 sone of Indiana and 
Kentucky that lie within the Illinois Basin. en this is completed, 
mineral resource data in the MINERS data storage system can be 
used in conjunction with ILLIMAP to plot data on computer drawn 
base maps and to prepare maps of various types showing various 
combinations of results. The ILLIMAP system will then become a 
permanent part of the Illinois Basin data system. 


53757 Geologiya i neftegazonosnost’ priural'ya i zapadnogo 
sklona Urala. (Geology and petroleum-gas content of the pre-Urals and 
the western slope of the Urals). Varentsov, M.I. Moscow; Izdatel’stvo 
Nauka (1976). 123p. 

In a compilation of articles an examination is made of the 
characteristics of the tectonics of the individual basins of the Pre- 
Ural depression, the interrelationship of the formation of the depres- 
sion and the Pre-Urals, the petroleum and gas potential of the region, 
and the graben-formed depression of the southeastern slope of the 
Russian platform. Individual abstracts were prepared for each of the 
articles. (JSR) 


53758 Characteristics in the tectonics and prospective gas-petro- 
leum content in the Orenburg-Aktyubinsk part of forward folds. 
Melamud, E.L. pp 36-45 of Geologiya i neftegazonosnost’ priural’ya 
i zai ogo sklona Urala. Varentsov, M.I. Moscow; Izdatel’stvo 
Nau (1996). (In Russian) 

A formational method and structural analysis are proposed as 
the basis of studying the tectonics and prospective petroleum-gas 
content of the Orenburg-Aktyubinsk Pre-Urals. A description is 
given of the characteristics of flyash and X molasse formations 
contorted into folds which constitute surface structures. The pluton- 
ic structure of the region is described more precisely by a formation- 
al and structural ysis, and a clarification is made of pre-orogenic 
Sakmar Ik Kiinskoe upheavals which were folded by coal limestone, 
presently submerged and covered by flysch and molasse formations. 
The oil-gas prospective content of the region under study is basically 
associated with tle coal and Devonian deposits of the pre-orogenic 
structural level that comprise two major bughole upheavals--the 
Sakmar-Ik and the Liinskoe. 


53759 Certain features of the structural morphology of advanced 
folds of the southern Urals. Sidorov, A.D. 46-55 of Geologiya i 
neftegazonosnost’ priural’ya i zapadnogo sklona Urala. Varentsov, 
M.I. Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

The limbs of structures folded by coal-lower Permian deposits 
on the western slope of the Urals in the interfluve of the Ikra and 
Samara exhibit dislocations. Small dislocations of variable morphol- 
ogy are noted in lithologically related blocks on the limbs of various 
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structures. The primary + ae a of small contortions on the 
western fault-distorted limbs of the Bogdanskaya and Kurachinskaya 
anticlines makes it — to hypothesize that the particularly 
intensive shallow folding in other sections of forward folds is associ- 
ated with fault disturbances. The morphological differences in the 
small dislocations are explained by the conditions of their formation 
and correlate well with concepts on the development of overthrust 
folding. Another kind of small disturbance is noted east of the 
forward folds, along the Zilair synclinore and in the Sakmar zone 
near the overthrust in the structures folded by Paleozoic deposits. 
Those disturbances include fault disturbances, bed disruptions, gen- 
eral breakdown, boudinage formation, and advanced tectonic brec- 
Cia. 


53760 Elements of tectonic and gas-petroleum zoning of the 
western slope of the southern Urals. Sokolov, V.L.; Garkusha, M.P.; 
Golubev, Z.V. pp 56-68 of Geologiya i neftegazonosnost’ priural’ya i 
zapadnogo sklona Urala. Varentsov, M.I. Moscow; Izdatel’stvo 
Nauka (1976). (In Russian) 

An examination is made of the geological structure (tectonics 
and formation) of the forward folding zone of the western slope of 
the southern Urals from the Ik river in the north to the Urals river in 
the south. The surface folded structure of X molasse and flyschoid 
layers of this zone was shown to comprise an upper cover tectonic 
level under which a system of large regional tectonic elements of an 
ancient platform is concealed. Identified among the latter were the 
Ik-Sakmar and Aktyubin marginal upheavals, primarily folded by 
carbon formations of the middle and upper Paleozoic, divided by the 
Emba-Sakmar rift zone containing primarily terrigenous flyschoid 
formations of the lower Paleozoic. The most promising area with 
res; to gas and, possibly, petroleum exploration, is the Sakmar-Ik 
upheaval which is broken up into a system of skib-blocks whose 
pulled up margins could serve as favorable traps for hydrocarbon 
accumulation. 


53761 Southern Urals flysch formation and prospective gas-petro- 
leum content of the western framework of the Zilair flysch glacial 
trough. Korolyuk, I.K.; Kirillova, I.A.; Melamud, E.L. pp 69-91 of 
Geologiya i neftegazonosnost’ priural’ya i zapadnogo sklona Urala. 
Varentsov, M.I. Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

An examination is made of the structural features of the 
southern Urals flysch formation of the middle-late Carboniferous 
age. The deposits of the Orenburg stage which were previously 
included into the composition of that formation are now excluded. 
The formation is subdivided into flysch, flischoid and coarsely 
fragmental gradations. The coarsely fragmental gradation was stud- 
ied in the greatest detail. An attempt was made to determine the 
breakdown source of carbon fragmental material in the conglomer- 
ates of coarsely fragmental gradation, and in the horizons of the 
block-fault-landslide breccia of flyschoid gradation. The formation 
of limestone, gravel and detritus is presumed to stem from the 
washout of bughole marginal upheavals which border the Zilair 
flysch glacial trough from the west. The long-existing marginal 
upheavals, folded by carbon crusts of reef origin, may be considered 
to be a new, possible petroleum-bearing zone. 


53762 Certain problems in the prospective gas and petroleum 
content and formation of graben-like deflections of the southeastern 
slope of the Russian platform. Babalyan, G.G.; Medvedev, N.F.; 
Aksenova, E.C. pp 97-102 of Geologiya i neftegazonosnost’ 
riural'ya i zapadnogo sklona Urala. Varentsov, M.I. Moscow; 
tel’stvo Nauka (1976). (In Russian) 

The nature of graben-like deflections (shear structures) of the 
Russian platform slope is examined in the light of the decisive role 
played by expansion of the lithosphere. Maximal magnitudes of 

ential stress existed here at the end of the Bavlin period. The 
horizontal boundary shifts of the foundation fault lead to an elastic 
bedding of sedimentary cover strata and to the formation of local 
structures whose amplitude and area are determined by the extent 
and character of stress distribution. An examination is made of the 
connection between the petroleum content contours of the fractured 
local structures in the sedimentary cover and the mechanism of their 
aggregation and direction of hydrocarbon migration. 


53763 Termodinamicheskii rezhim metamorfizma. (Thermody- 
namic environment of ). Leningrad; Izdatel’stvo Nauka 
(1976). 339p. (CONF-7404129—). 

From 2. symposium on thermodynamic environment of meta- 
morphism; Leningrad, USSR (22 Apr 1974). 

Basic theoretical aspects of deep petrogenesis were consid- 
ered in the forty papers presented. These included general geologic 
and physicochemical relations of plutonic processes, fluid regimes 
during metamorphism, construction of petrogenic models of meta- 
morphism and facies schemes on a quantitative basis, thermometry 
and barometry of metamorphic rocks, the role of pressure during 
metamorphism and the possibility of the occurrence of excess pres- 
sure in the earth's crust, and the types of cryptometamorphic proc- 
esses and their kinetics. (JSR) 
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53764 Subglacial water reservoirs, Joekulhlaupr and volcanic 
eruptions. Bjoernsson, H. (Univ. of Icelan, Reykjavik). Joekull 
(Reykjavik); 25: 1-14(1975). 

Water may accumulate in a reservoir that forms beneath a 
depression in a glacier surface. The water reservoir will grow 
unstable. The accumulation will cause a joekulhlaup from the reser- 
voir. Water may also accumulate beneath a slightly inclined or a 
convex glacier surface. The reservoir will remain stable. A joekulh- 
laup will not result under these conditions. A depression in the 
glacier surface may be created by melting above a permanent 
geothermal area. The depression at Grimsvoetn in Vatnajoekull is a 
well known example. Joekulhlaups at Skeidararsandur originate at 
Grimsvoetn. An ice cauldron which is situated 10 km north-west of 
Grimsvoetn is another example. Joekulhlaups in the river Skafta 
drain from a reservoir which is situated beneath the ice cauldron. A 
depression may also be created by a subglacial volcanic eruption. 
The eruption will cause considerable subglacial melting. A depres- 
sion is formed in the glacier surface if the meltwater drains towards 
the glacier rivers. The subglacial waterways around the depression 
may become sealed. Meltwater would then be trapped beneath the 
depression. A dome-shaped subglacial water reservoir will be 
formed at the bed of the glacier. Joekulhlaups will occur from the 
reservoir. Pillow lava and hyaloclastic materials are piled up within 
such a reservoir during subglacial volcanic eruptions. 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 53842 


53765 (CONF-770478—P2, pp 1337-1353) Application of con- 
ventional and advanced techniques for the interpretation of LANDSAT 
2 images for the study of linears in the Friuli earthquake area. 
Cardamone, P. (Istituto per la Geofisica della Litosfera CNR, 
-_ Lechi, G.M.; Cavallin, A.; Marino, C.M.; Zanferrari, A. 
1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

This work describes the results obtained in the study of 
linears derived from the analysis of Landsat 2 images recorded over 
Friuli during 1975. A particular attention is devoted to the compari- 
son of several passes in different bands, scales and photographic 
supports. Moreover reference is made to aerial photographic inter- 
pretation in selected sites and to the information obtained by laser 
techniques. 


53766 Quantification of earthquakes. Kanamori, H. (California 
Inst. of Tech., Pasadena). Nature (London); 271: No. 5644, 411-414(2 
Feb 1978). 

Beause earthquakes are the result of complex geophysical 
processes, it is not a simple matter to find a single measure of the size 
of an earthquake. Further, extremely large earthquakes saturate the 
conventional magnitude scale. Recent estimates of energy released 
by such earthquakes suggest values high enough to have possible 
implications for plate motion, the Chandler wobble and rotation of 
the Earth. 


53767 Analyses for seismic sections obtained by reflection 
method for shallow layers. Tazime, K. Butsuri Tanko; 30: No. 2, 57- 
63(1977). (In Japanese). 

The reflection record contains too many inputs to be ana- 
lyzed. One factor to be considered is the incident angle of reflected 
waves, because large incident angles make analysis of the record 
difficult. Velocity distribution is assumed in the present analysis. But 
proper assumptions of the velocity as well as the configuration of 
layers are very difficult, resulting in large errors. For example, 
surface layers may be combined into a weathered layer having any 
velocity gradient. In order not to make an error, transformation 
from the seismic section to depth section must be delineated. There- 
fore several examples of the transformation between two sections are 
considered. 


53768 Earthquake occurrence as stochastic event: (1) theoretical 
models. Basili, A.; Basili, M.; Cagnetti, V.; Colombino, A.; Jorio, 
V.M.; Mosiello, R.; Norelli, F.; Pacilio, N.; Polinari, D. (CNEN, 
Rome). Boll. Geofis. Teor. Appl.; 20: No. 73-74, 3-10(1977). 

The present article intends liaisoning the stochastic approach 
in the description of earthquake processes suggested by itz 
with the experimental evidence reached by Schenkova that the time 
distribution of some earthquake occurrence is better described by a 
Negative Bionomial distribution than by a Poisson distribution. The 
final purpose of the stochastic approach might be a kind of new way 
for labeling a given area in terms of seismic risk. 
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Geotectonic method of predicting the maximum magni- 
tudes of expected earthquakes as applied to the northern Italy area. 
Borissoff, B.A.; Reisner, G.I.; Sholpo, V.N. (Inst. of Physics, 
Moscow). Boll. Geofis. Teor. Appl.; 20: No. 73-74, 19-26(1977). 

The relationships set previously in the Caucasus between the 
tectonic features of a region and the maximum magnitude (M/sub 
max/) of expected earthquakes therein are —s to the northern 
Italy area. The prediction map of M/sub max/ for the 10’ by 15’ grid 
is presented which fits well to the seismic statistics data and shows 
the distribution of seismically hazardous areas. The map is compiled 
based on the data of geological structure and development of the 
area. 


53770 (UCRL-Trans—11391) Determining the energy of earth- 
quakes at distances up to 3000 km. Rautian, T.G. Translated from 7r. 
Inst. Fiz. Zemli, Akad. Nauk SSSR; 199: No. 32, 88-93(1964). 10p. 
Dep. NTIS, MF AO1. 

Portions of document are illegible. 

A method is described for determining the energy of earth- 

es on the basis of the seismic observations of the USSR Joint 

Selemolegion’ Expedition. The method is designed for use in record- 
ing earthquakes with energies of 10*-10'* J using high-sensitivity 
short-period seismic instruments. 


VOLCANOLOGY 
REFER ALSO TO CITATION(S) 53764 


GEOPHYSICAL SURVEY METHODS 


REFER ALSO TO CITATION(S) 51905, 52884, 53398, 53454, 
53490, 53633, 53634, 53662, 53747, 53748, 53841, 53842 


53771 (CONF-770478—P1, pp 563-570) Digital exploitation of 
synthetic aperture radar. Wagner, H.L.; Shuchman, R.A. (Environ- 
mental Research Inst. of Michigan, Ann Arbor). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

A digital processing and analysis scheme for use with digi- 
tized synthetic aperture radar data has been developed. Using data 
from a four-channel system, the imagery is preprocessed using 


specially designed software and then analyzed using pre-existing 
facilities originally intended for use with MSS type data. Geometric 
and rdiometric correction may be performed if desired, as well as 
classification analysis, Fast Fourier transform, filtering and level 
slice and display functions. The systein provides low cost output in 
real time, permitting interactive imagery analysis. System informa- 
tion flow diagrams as well as sample output products are shown. 


53772 (CONF-770478—P1, pp 183-187) Industrial use of geo- 
logical remote sensing from space. Henderson, F.B. III. (Geosat 
Committee, Inc., San Francisco). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The present level of space imagery use by the geological 
industries is explained and predictions are made how this use will 
change in the near future. 


53773 (CONF-770478—P1, pp 189-199) Meterological sensors 
and related technology for the eighties. Heacock, E.L. (National 
Environmental Satellite Service, Washington, DC). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

This paper presents a brief overview of the sensors currently 
a fer the new generation of meteorological satellites which 
will be in operation during the First Global Atmospheric Research 
Program eset. Global Experiment (FGGE). The closely related 
subject of on-board data processing is treated briefly as well as 
efforts by the countries/agencies responsible for these satellites to 
make useful products available to developing countries at low cost. 


53774 (CONF-770478—P1, pp 201-219) Operational data pro- 
cessing: the first ten years are the hardest. Leese, J.A.; Bristor, C.L. 
(National Environmental Satellite Service, Washington, DC). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The subject of data B eas vow g in the Proceedings of a 
Remote Sensing Symposium should logically be directed toward the 
output products derived from an input of remotely sensed data. 
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There are a number of other papers in these Proceedings which deal 
with the derivation of specific environmental parameters from the 
operational environmental satellite system. We have taken the op- 
portunity to write a review of operational data processing with 
emphasis on its envolutionary development in the National Environ- 
mental Satellite Service. We chose to provide a general review as a 
time sequence of events to establish a perspective for the current 
operations and where we see it headed in the future. 


53775 (CONF-770478—P1, pp 221-228) Operational utilization 
of remotely sensed data. Jones, J.B. (NOAA/NWS, Silver Spring, 
MD). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

This paper describes ways that data from environmental 
satellites and other remote sensing platforms are used in some of 
NOAA's operational service programs. Applications which have 
become routine, and those which are in advanced field test are 
included. Some applications yield a clear cut economic benefit. In 
other cases, benefits—if any—are obscure. In yet other cases, bene- 
fits in one sector may be offset by detriments in another. A few 
illustrative examples are given. 


53776 (CONF-770478—P1, pp 229-235) Rebirth of remote sens- 
ing: do we know enough for our own good. Herbst, R.L. (Dept. of the 
Interior, Washington, DC). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

Successful use and derivation of benefits from remote sensing 
systems are dependent on program continuity to ensure that the data 
will be uniformly collected over long periods of time to increase its 
value as an indicator of basic formations and of significant changes in 
our environment. 


53777 (CONF-770478—P1, pp 237-241) Gathering and using 
information on a global scale. Mathews, C.W. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

This paper discusses the importance of information gathered, 
integrated and analyzed over broad regions of the world. Means of 
acquiring information on critical areas are outlined, and the particu- 
lar role that remote sensing can play is described in each case. Some 
of the difficulties in initiation of a global information system on an 
operational basis is discussed. The importance of innovative leader- 
ship in a program to implement a global information system (hope- 
fully on the part of the U.S.) will be a and some actions 
that the government might take, both in Congress and in the 
Executive Branch, will be suggested. The relationship of U.S. Gov- 
ernment activities to international interests and to industry in carry- 
ing forward such a program will be discussed. The need to stimulate 
more private sector initiative and to transfer over time many respon- 
sibilities from government to commercial interests will be highlight- 
ed. 


53778 (CONF-770478—P1, pp 279-297) Current and future sat- 
ellites for oceanic monitoring. Sherman, J.W. III. (National Environ- 
mental Satellite Service, Washington, DC). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

This paper reviews current applications and products from 
existing operational satellites and the future data and information 
that will become available before the end of this decade with 
emphasis on global oceanic data. 


53779 (CONF-770478—P1, pp 301-323) Coastal wetlands: the 
present and future role of remote sensing. Carter, V. (Geological 
Survey, Reston, VA). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

During the past decade, there has been a rapid expansion of 
remote sensing research and technology development related to 
coastal wetlands. As a result of this research, all of the 23 coastal 
states have ongoing or completed wetland inventories, most utilizing 
aerial photographs as the data source for producing a variety of map 
products with varying scales, formats, classification systems and 
intended uses. The U.S. Geological Survey is increasing emphasis on 
map production and revision for the coastal zone. The new U.S. Fish 
and Wildlife Service National Wetland Inventory is intended to 
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provide a standardized method for comparison of wetlands on a 
national basis - it too will use available aerial photographs as a basic 
deta source. At present, satellite data is not used for operational 
mapping of coastal wetlands because of resolution and geometric 
constraints. In the future, however, satellite data may provide an 
accurate reliable and economical source to update wetland inven- 
tories and to monitor or evaluate coastal wetlands. The technologi- 
cal improvements accompanying the development and launch of 
Landsat C and D and the Space Shuttle promise to make satellite 
digital data a more powerful tool to supply information for future 
management decisions for coastal wetlands. 


53780 (CONF-770478—P1, pp 325-331) Overview of remote 
sensing technology transfer in Canada and the United States. Strome, 
prey (Canada Centre for Remote Sensing, Ottawa); Lauer, D.T. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

To realize the maximum potential benefits of remote sensing, 
the technology must be applied by personnel responsible for the 
management of natural resources and the environment. In Canada 
and the United States, these managers are often in local offices and 
are not those responsible for the development of systems to acquire, 
preprocess, and disseminate remotely sensed data, nor those leading 
the research and development of techniques for analysis of the data. 
However, the latter organizations have recognized that the technol- 
ogy they develop must be transferred to the management agencies if 
the technology is to be useful to society. Problems of motivation and 
communication associated with the technology transfer process, and 
some of the methods employed by Federal, State, Provincial, and 
local agencies, academic institutions, and private organizations to 
overcome these problems are explored. 


53781 (CONF-770478—P1, pp 339-351) Transfer of remote sens- 
ing technology in the developing nations: an observation. Abiodun, 
A.A. (Univ. of Ife, Ile-Ife, Nigeria). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

Although some nations are still to grasp the full impact of 
aerial survey in their development efforts, they are nevertheless 
yearning to take advantage of recent developments and progress in 
space science and technology. In this regard, the co-operation and 
assistance of the industrialized nations, and the U.N. and its agencies 
through training programs, workshops, and seminars, and the on- 
going globally scattered demonstration projects are highly com- 
mendable. These efforts have resulted in the development and 
growth of remote sensing centres in a number of nations. Uncoordin- 
ated efforts rather than lack of interest, skepticism, and suspicion 
have however slowed its progress in others. Emphasis should shift 
from centralized training to scheduled regional training programs, 
resulting in larger local participation and on-the-spot application of 
the technology to solve local problems. Developing countries should 
be encouraged to develop technological capability that will result in 
local analysis of the remote sensing data of their regions instead of 
contracting it out to firms in industrialized nations. 


53782 (CONF-770478—P1, pp 379-383) Role or remote sensing 
in the building of the Interstate Highway system. Rib, H.T. (Federal 
Highway Administration, Washington, DC). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

It is just over 20 years since the initiation of one of the largest 
civil works projects in the history of man—the construction of 
68,397 km (42,500 miles) of interstate highways in the United States. 
Many of the tools used today to locate and design highways were 
unknown at the time of initiation of this program. This paper 
presents an overview of the changing role remote sensing has played 
and continues to play in this vast program. 


53783 (CONF-770478—P1, pp 385-392) Remote monitoring and 
Tennessee Valley Authority programs. Stevens, A.R.; Voss, A.W. 
(Tennessee Valley Authority, Chattanooga). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

In 1933 the Tennessee Valley Authority was created as a 
resource development agency and charged with the basic mission of 
improving the economy of a depressed region. To accomplish this, 
three tasks were identified as part of the original act: power produc- 
tion; flood control, and navigation. The purpose of this paper is to 
examine some of those programs that either directly or indirectly 
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support the above-stated mission and tasks and avail themselves of 
remotely monitored data. Because TVA is an agency that has 
operational charges, the chief determinant in any decision to use one 
method of data gathering over another is its cost-effectiveness. Some 
programs will be identified as using remote sensing techniques while 
others are still in the investigative stages and still others have 
examined some and determined that such is ineffective. This paper 
will deal chiefly with the first two situations. 


53784 (CONF-770478—P1, pp 407-425) Space radar system 
specifications, Ulaby, F.T.; Bush, T.F.; Stiles, W.H. (Univ. of Kansas 
Center for Research, Inc., Lawrence). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

Satellite remote sensing activities in the 1980's and beyond 
will undoubtedly utilize a multitude of sensors including optical, 
thermal infrared and active (radar) and passive microwave instru- 
ments. Among these sensors, the latest newcomer onto the satellite 
platform scene is radar. Skylab provided the first opportunity to test 
a radar system in the non-imaging scatterometer mode from space in 
1973, and SEASAT-A, scheduled for a 1978 launch, will carry the 
first synthetic aperture imaging radar aboard a space platform for 
civilian purposes. The SEASAT-A system, now in the construction 
stage, was designed primarily for oceanographic studies. However, 
plans also call for the development of a spaceborne imaging radar 
for land applications. Specifications for this system, however, are not 
yet finalized. The purpose of this paper is to propose system specifi- 
cations for an imaging radar whose primary objective is to provide 
useful information for land applications including hydrology, agri- 
culture and geology. 


53785 (CONF-770478—P1, pp 483-491) LANDSAT-D thematic 
mapper simulation using aircraft mul scanner data. Clark, J.; 
Bryant, N.A. (Jet Propulsion Lab., Pasadena, CA). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

A simulation of imagery from the upcoming landsat-D The- 
matic Mapper was accomplished by using selected channels of 24- 
channels aircraft multispectral scanner data. The purpose was to 
simulate Thermatic Mapper 30-meter resolution imagery and com- 
pare its spectral quality with the original aircraft MSS data and 
determine changes in thematic classification accuracy for the simu- 
lated imagery. The original resolution of approximately 7.5 meters 
IFOV and simulated resolution of 15, 30, and 60 meters were used to 
indicate the trend of spectral quality and classification accuracy. The 
study was based in a 6.5 square kilometer area of urban Los Angeles 
having a diversity of land use. The original imagery was reduced in 
resolution by two related methods: _ matrix averaging, and 
matrix smoothing with a unity box filter, then matrix averaging. 
Thematic land use classification using training sites and a Bayesian 
maximum-likelihood algorithm was performed at three levels of 
standard deviation - 1.0, 2.0, and 3.0 sigma. Plots of relative standard 
deviation showed that for larger training sites, with a normal distri- 
bution of data, as the resolution decreased, the distribution range of 
density values decreased. Also, as resolution decreased, classification 
accuracies for three levels of standard deviation increased. However, 
the indication is 30 meters IFOV should be the best for multispectral 
classification of urban scenes. 


53786  (CONF-770478—P1, pp 535-543) Vector classifier 
McCloy, K.R. (South Australian Inst. of Tech., Ingle Farm). 1977 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The classifier algorithm derives, from the picture element 
(pixel) response valus, the response values for a point (called foot- 
point) consisting of determined proportions of distinct and operator 
defined land surfaces. The algorithm decides whether the pixel 
contains the content of the defined surfaces by testing the footpoint 
to pixelpoint distance against an operator specified threshold value. 
The test can be either of statistical or geometric form. Those pixels 
which give a positive result to the test are sub-classified according to 
the proportions of the distinct land surfaces. The practical character- 
istics of the classifier are discussed and the classification results 
achieved, in a number of test areas, are described. The artificial 
nature of the classifier assumptions relate to certain land surface 
conditions. Testing the suitability of the classifier for other condi- 
tions is discussed. 


53787 (CONF-770478—P1, pp 571-578) Photographic processing 
and digital texture for remote sensing of Kujukuri Coast of Chiba in 
Japan. Genda, H. (Chiba Univ., Japan); Okayama, H.; Ishiyama, T.; 
Takeda, K. 1977. 
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From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

Remote sensing of various coastal phenomena on the Kuju- 
kuri Coast and Kashimanada Coast has been done by use of aircraft 
for the purpose of investigating the characteristics of shore reffs and 
ee Orne ae Aen ee 
video camera have been used as sensor. The first flight was 
over the Kashimanada and Kajukuri Coasts and the next flight was 
over the Katsuura Bay. As the results the shape of shore reefs, the 
state of floating sand, the depth of the sea etc. are represented by 
— —— using the texture. The interval of density slices is 
AD = 0.05. digital graphs are analyzed by a hybrid system 
which consists of NOVA 02/30, a disk, MT (800 bpi, 9 tracks) etc. 
Correlations between the textures represented by equidensitographs, 
digital graphs and analog display are estimated. 


53788 (CONF-770478—P1, pp 579-590) LANDSAT detection of 
hydrothermal alteration in the Nogal Canyon Cauldron, New Mexico. 
Vincent, R.K. (GeoSpectra Corp., Ann Arbor, MI); Rouse, G. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

Whereas this area does not at present appear to be economi- 
cally important, it provides an example of how LANDSAT can be 
utilized in reconnaissance mapping for cauldrons, calderas, and other 
volcanic features which display hydrothermal alteration. Extraction 
of four-channel LANDSAT spectral signatures from the anomalous 
region and from ferric oxide-rich sediments in the Rio Grande 
Valley showed that on a purely spectral basis, secondary iron oxides 
of the altered area could not be uniquely discriminated from unim- 
portant primary ferric oxides of some of the sediments, except for 
bright altered areas on sunward slopes, where topographic differ- 
ences made the single channel values higher for the altered areas 
than the more flat-lying sediments. However, the circular shape of 
the anomaly and its location in Cenozoic volcanics, in addition to the 
localized occurrence of ferric oxides, makes this feature unique in 
the whole LANDSAT frame. It is important that spectral and spatial 
information be used together for mineral exploration with satellite 
data. Geometrically accurate transparencies of whole-frame ratio 
—— and automatic recognition maps overlaid onto geologic maps 
of the same scule are well suited to this task. 


53789 (CONF-770478—P1, pp 591-599) Automated image pro- 
cessing of LANDSAT II digital data for watershed runoff prediction. 
Sasso, R.R.; Jensen, J.R.; Estes, J.E. (Univ. of California, Santa 
Barbara). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). . 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The U.S. Soil Conservation Service (SCS) model for water- 
shed runoff prediction uses soil and land cover information as its 
major drivers. Kern County Water Agency is implementing the SCS 
model to predict runoff for 10,400 km? of mountainous watershed in 
Kern County, California. The Remote Sensing Unit, University of 
California, Santa Barbara was commissioned by KCWA to conduct 
a 230 km? feasibility study in the Lake Isabella, California region to 
evaluate remote sensing methodologies which could be ultimately 
extrapolated to the entire 10,400 km? Kern County watershed. 
Digital results indicate that digital image processing of Landsat II 
data will provide usable land cover required by KCWA for input to 
the SCS runoff model. 


(CONF-770478—P1, pp 659-670) Operational, multistate, 
Earth Observation Data Management System. Eastwood, L.F. Jr.; 
Hill, C.T.; Morgan, R.P.; Gohagan, J.K.; Hays, T.R.; Ballard, R.J.; 
— G.G.; Schaeffer, M.A. (Washington Univ., St. Louis). 
1977. 


From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The purpose of this paper is to investigate a group of potential 
users of satellite remotely sensed data—state, local, and regional 
agencies involved in natural resources management. We assess this 
group’s needs in five states and outline alternative data management 
systems to serve some of those needs. We conclude that an oper- 
ational Earth Observation Data Management System (EODMS) will 
be of most use to these user agencies if it provides a full range of 
information services—from raw data acquisition to interpretation 
and dissemination of final information products. 


53791 (CONF-770478—P1, pp 757-773) Low-cost system for 
reception and processing of line-scan data from LANDSAT and other 
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sources. Sloan, D.S.; Isherwood, B.C.; MacDonald, J.S. (MacDon- 
ald, Dettwiler and Associates Ltd., Richmond, B.C.). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

Over the past year a low-cost transportable earth resources 
ground station has been built in Canada and installed to operational 
status at Shoe Cove, Newfoundland. The system concepts developed 
for this station provide an answer to the need for low-cost receiving 
and processing systems, providing timely availability of data in both 
photographic and digital form. 


53792 (CONF-770478—P1, pp 783-790) Alteration mapping at 
Goldfield, Nevada, by cluster and discriminant analysis of LANDSAT 
digital data. Ballew, G. (Stanford Univ., CA). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The ability of Landsat multispectral digital data to differenti- 
ate among 62 combinations of rock and alteration types at the 
Goldfield mining district of Western Nevada was investigated by 
using statistical techniques of cluster and discriminant analysis. Mul- 
tivariate discriminant analysis was not effective in classifying each of 
the 62 groups, with classification results essentially the same whether 
data of four channels alone or combined with six ratios of channels 
were used. Bivariate plots of group means revealed a cluster of three 
groups including mill tailings, basalt and all other rock and alteration 
types. Automatic hierarchical clustering based on the fourth dimen- 
sional Mahalanobis distance between group means of 30 groups 
having five or more samples was performed using Johnson's 
HICLUS program. The results of the cluster analysis revealed 
hierarchies of mill tailings vs natural materials, basalt vs non-basalt, 
highly reflectant rocks vs other rocks and exclusively unaltered 
rocks vs predominantly altered rocks. The hierarchies were used to 
determine the order in which sets of multiple discriminant analyses 
were to be performed and the resulting discriminant functions were 
used to produce a map of geology and alteration which has an 
overall accuracy of 70 percent for discriminating exclusively altered 
rocks from predominantly altered rocks. 


53793 (CONF-770478—P1, pp 795-806) Remote sensing-aided 
systems for snow quantification, evapotranspiration estimation, and 
their application in hydrologic models. Khorram, S. (Univ. of Califor- 
nia, Berkeley). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The objective of this paper is to reflect the design of general 
remote sensing-aided methodologies to provide the estimates of 
several important inputs to water yield forecast models. These input 
parameters are snow areal extent, snow water content, and evapo- 
transpiration. The study area is Feather River Watershed (780,000 
hectares), Northern California. 


(CONF-770478—P1, pp 807-816) Application of aerial 
photography to water-related programs in Enslin, W.R.; 
Hill-Rowley, R.; Tilmann, S.E. (Michigan State Univ., East Lan- 
sing). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The paper describes the use of aerial photography and infor- 
mation system technology in the provision of information required 
for the effective operation of three water-related programs in Michi- 
gan. Potential mosquito breeding sites were identified from specially 
acquired low altitude 70 mm color photography for the City of 
Lansing Vector Control Area. The inventory identified 35 percent 
more surface water areas that were indicated on existing field maps 
and treatment of these areas will lead to a more effective mosquito 
eradication program. A comprehensive inventory of surface water 
sources and potential access sites was prepared to assist fire depart- 
ments in Antrim County with fire truck water-recharge operations. 
Remotely-sensed land cover/use data for Windsor Township, Eaton 
County were integrated with other resource data into a computer- 
based information system for regional water quality studies. Eleven 
thematic maps specifically focussed on landscape features affecting 
non-point water pollution and waste disposal were generated from 
analyses of a four-hectare grid-based data file containing land cover/ 
use, soils, topographic and geologic (well-log) data. 


53795 (CONF-770478—P1) Proceedings of the eleventh interna- 
tional symposium on remote sensing of environment. Volume I. (Envi- 
ronmental Research Inst. of Michigan, Ann Arbor (USA). Center 
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for Remote Sensing Information and Analysis). 1977. 868p. Dep. 
NTIS, PC A99/MF AOl. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

Presentations are concerned with the utilization of this tech- 
nology in various national and international programs as well as in 
numerous applications for monitoring and managing the earth's 
resources and man’s global environment. Ground-based, airborne 
and spaceborne sensor systems and both manual and machine-assist- 
ed data analysis and interpretation are included. 


53796 (CONF-770478—P1, et Technological response. 
Fink, D.J. (General Electric Co., Philadelphia). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

A historical review of remote sensing, its development and 
promises is given. (PCS) 


53797 (CONF-770478—P1, pp 35-50) Sensing the Earth’s envi- 
ronment from space: user needs and technology opportunities. Nagler, 
R.G. (Jet Propulsion Lab., Pasadena, CA). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

The economic and social value of monitoring the environ- 
ment of earth from space has become better understood in the last 
few years. Dey:-onstrations of the value of remote sensing from space 
in the areas resource exploration and utilization, operations efficien- 
cies, and avoidance of loss of life or property are a continuing effort 
by the Office of Applications of the National Aeronautics and Space 
Administration and its supporting centers. Considerable effort has 
been expended working in concert with industry, universities, and 
the operational government agencies to identify specific measure- 
ment and data needs for this monitoring process. The results of a 
number of these studies are coalesced and generalized here. Com- 
parisons are made with existing sensor capabilities and with the 
trends in the supporting technology. Areas of high benefit in which 
there is a large gap between the efforts underway and the need are 
identified. The problems in narrowing these gaps are briefly dis- 
cussed. 


53798 (CONF-770478—P1, pp 51-54) Technology advances in 
active and passive microwave sensing through 1985. Barath, F.T. (Jet 
Propulsion Lab., Pasadena, CA). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

As a result of a growing awareness by the remote sensing 
community of the unique capabilities of passive and active micro- 
wave sensors, these instruments are expected to grow in the next 
decade in numbers, versatility and complexity. The Nimbus-G and 
Seasat-A Scanning Multichannel Microwave Spectrometer 
(SMMR), the Seasat-A radar altimeter, scatterometer and synthetic 
aperture radar represent the first systematic attempt at exploring a 
wide variety of applications utilizing microwave sensing techniques 
and are indicators of the directions in which the pertinent technol- 
ogy is likely to evolve. The trend is toward high resolution multi- 
frequency imagers spanning wide frequency ranges and wide swaths 
requiring sophisticated receivers, real-time data processors and most 
importantly, complex antennas. 


53799 (CONF-770478—P1, pp 101-121) Impact of remote sens- 
ing on United States’ geography: the past in perspective, present 
realities, future potentials. Estes, J.E.; Jensen, J.R.; Simonett, D.S. 
(Univ. of California, Santa Barbara). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

This paper examines some impacts of remote sensing, still a 
relatively new technology, on geography, a discipline which traces 
its origins back to the beginning of learning. As geographers deeply 
involved in this new technology, and with a vision of its future value 
to our discipline, we are concerned at the modest impacts of remote 
sensing on some major research areas in geography. Even acknowl- 
edging that in a broader view of things, its impact on geography has 
been as great or greater than in other disciplines, does not alleviate 
our concerns over the following: (1) few senior academics in geogra- 
phy have research underway in remote sensing, (2) economic geo- 
graphers, who constitute a sizable body of geographically trained 
professionals, have virtually nothing to do with remote sensing, (3) 
even fewer regional geographers, notable among them those with 
interests in the less developed countries, have remote sensing as a 
research professional interest, and (4) although there has been a 
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growth in the number of remote sensing related courses offered by 
departments of geography this has not been accompanied by an 
increase in research publication in major geographic journals. 


53800 (CONF-770478—P1, pp 137-159) Survey of SAR image- 
formation processing for earth resources Bayma, R.W. 
(Environmental Research Inst. of Michigan, Ann Arbor); Jordan, 
R.L.; Manning, B.N. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

This paper briefly compares processing requirements for non- 
coherent optical and coherent radar imaging systems, and then 
discusses the image formation processing requirements for synthetic 
aperture radar (SAR) systems. Both optical and digital techniques 
are addressed, and examples of hardware and imagery for each 
processing technique are presented. 


53801  (CONF-770478—P1, pp 161-177) Perspective on the state 
of the art of photographic interpretation. Estes, J.E. (Univ. of Califor- 
nia, Santa Barbara). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

It is essential that any individual who wishes to practice the 
art of remote sensing data analysis gain a thorough knowledge of the 
activities, elements and techniques of photographic/image interpre- 
tation. While the activities and elements of photo interpretation have 
remained essentially the same, technique development has continued 
to progress. In addition to a thorough review of these technique 
advances, I suggest that a more critical appraisal of the “why” and 
“how” be continued in photo interpretation research. Additional 
studies are proposed dealing with the basics of interactive process. 
Finally, a strong plea is made for the new generation of remote 
sensors to acquire a good background in manual techniques lest he 
become graphically illiterate, relying too heavily on —— capa- 
bility or on just photo or image reading rather than photo/image 
interpretation. 


53802 (CONF-770478—P2, pp 1123-1126) Digital processing 
system for developing countries. Nanayakkara, C. (Deputy Surveyor 
General of Sri Lanka, Colombo); Wagner, H. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Digital data processing systems have, until now, consisted 
either of expensive dedicated hardware systems or complex software 
packages. An effort was undertaken in Sri Lanka to perform simple 
digital processing tasks using pre-existing general _—— digital 
computers. An experimental software package, LIGMALSs, was 
obtained and modified for this purpose. The resulting software 
permits basic processing tasks to be performed including level slic- 
ing, gray mapping and ratio processing. The experience gained in 
this project indicates a possible direction which may be used by 
other developing countries to obtain digital processing capabilities. 


53803 (CONF-770478—P2, pp 1255-1257) Solution to the prob- 
lem of SAR range curvature. Raney, R.K. (Canada Centre for 
Remote Sensing, Ottawa). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

When synthetic aperture radar systems are pushed to attain 
finer resolution at larger ranges than was previously the case for 
remote sensing purposes, the geometric signal aberration known as 
range curvature arises. Known techniques for correcting range cur- 
vature are exact at only one selected range, thus forcing neighboring 
ranges to use the same correction as an approximation. (For Seasat 
A, four separate correction filters would be required over the design 
swath width.) This paper outlines a solution to the problem that is 
exact at all ranges, thus simplifying and improving the image pro- 
cessing for such systems. 


53804 (CONF-770478—P2, pp 1309-1317) BLOB: an unsuper- 
vised clustering approach to spatial preprocessing of MSS imagery. 
Kauth, R.J.; Pentland, A.P.; Thomas, G.S. (Environmental Research 
Inst. of Michigan, Ann Arbor). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

A basic concept of Landsat multispectral scanner data pro- 
cessing has been developed for use in agricultural inventories; 
namely, to introduce spatial coordinates of each pixel into the vector 





5354 ENERGY RESEARCH ABSTRACTS 


description of the pixel and to use this information along with the 
_— channel values in a conventional unsupervised clusterin, Md 

scene. The result is to isolate spectrally homogeneous field-like 
patches (called “blobs’’). The spectral mean vector of a blob can be 
regarded as a defined feature and used in a conventional pattern 
recognition procedure. The benefits of use are: ease in locating 
training units in imagery; data compression of from 10 to 30 depend- 
ing on the application; reduction of scanner noise and consequently 
— improvements in classification/proportion estimation per- 
lormances. 


53805 (CONF-770478—P2) Proceedings of the eleventh interna- 
tional symposium on remote sensing of environment. Volume II. 
(Environmental Research Inst. of Michigan, Ann Arbor (USA). 
Center for Remote Sensing Information and Analysis). 1977. 868p. 
Dep. NTIS, PC A99/MF AO1. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

Ninety-three are presented discussing technology utili- 
zation and transfer. (és) 


53806 (CONF-770478—P2, pp 827-836) Production of a map of 
land-use in Iowa through manual interpretation of LANDSAT imag- 
ery. Anderson, R.R. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The staff of the lowa Geological Survey Remote Sensing Lab 
(IGSRSL) recently completed a Chess map of Iowa based on 
manual photo interpretation of LANDSAT I images. The map, the 
first of its kind for Iowa, was prepared at a scale of 1:250,000 and 
printed at a 1:500,000 scale. It displays nine categories of land-use; 
they are urban residential, urban commercial/industrial, urban open, 
transportation network, extractive land, agricultural land, forest 
land, water, and reservoir flood pool. Interpretations were verified 
through the use of Skylab and high altitude aircraft photography. 
Information from various maps produced by the us Geological 
Survey, Iowa Department of Transportation, Federal Aviation Ad- 
ministration, and the Iowa Geological Survey also aided in produc- 
tion of the map. Preliminary copies of the map were reviewed by 
each of Iowa's 17 Regional Planning Agencies as well as the lowa 
Conservation Commission and the Iowa Office of Planning and 
Programming. These agencies corrected interpretation or handling 
errors and insured inclusion of major land-use changes that occurred 
subsequent to LANDSAT image acquisition. A total of 6’/2 man- 
months was needed to produce the map at a total cost, from image 
acquisition through printing, of 18 cents per square mile. The ma 
can provide useful information that may be used in conjunction wi 
other resource data in defining some management goals or policies. 


53807 (CONF-770478—P2, pp 885-891) Indicators of interna- 
— remote sensing activities. Spann, G.W. (Metrics, Inc., Atlanta). 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Results of a survey indicate that more than 110 countries are 
involved in some form of remote sensing activity. Also, more than 
twenty international organizations are actively promoting the use of 
remote sensing data around the world. Furthermore, this technology 
constitutes a rapidly increasing component of environmental, land 
use, and natural resources investigations in many countries, and most 
< — —- rely on the Landsat satellites for a major portion 
re) ta. 


53808 (CONF-770478—P2, pp 893-902) Quantitative evaluation 
of water bodies dynamic by means of thermal infrared and multispec- 
tral surveys on the Venetian lagoon. Alberotanza, L. (CNR, Venice); 
Lechi, G.M. 1977. 


From 11. symposium on remote sensing of environment; Ann 
1, USA G5 


Apr 1977). 
ings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 
Five surveys (whose repetition rate was one hour) employing 
a two-channel Daedalus Infrared Scanner and a photog- 
my were performed for a complete investigation of spring waning 
ide. By means of an electrical analogic technique the thermal si; 
was analized following the shift of a surface involving two fixed 
temperature during the tide. This kind of investigation, repeated for 
each survey, allowed us to calculate the velocity of water mass 
r the hypothesis that the lateral thermal conductivity was 
ee Se The multispectral photography investigation 
allowed the discrimination between the different kinds of suspended 
matter (mainly organic and non-organic). The sea-thruth on surface 
was captured by means of local probes with continuous recording of 
temperature, salinity, sediment transport and ebb stream velocity. 


Arbor, M 
In 
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Some considerations about the behaviour of the front of an outgoing 
“plume” in order to understand the relationship between the two 
water masses, age Apa the northern and Lido lagoonal basins 
were carried out; this investigation was conducted in order to 
correlate the bottom topography with the dynamic appearance on 
the sea surface. 


53809 (CONF-770478—P2, pp 903-907) VIZIR: the S.E.P. high 
resolution laser beam recorder. Salter, M.L.; Maincent, M.G. (Societe 
Europeenne de Propulsion, Vernon, France). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Equipment was designed and tested for a ground receiving 
unit for alias meteorology data on photographic film. Data are 
stored on-line under a form accessible to interpretation. (PCS) 


53810 (CONF-770478—P2, pp 945-951) View angle effect in 
LANDSAT imagery. Kaneko, T. (IBM Corp., Houston, TX); Eng- 
vall, J.L. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The objective of this paper is to investigate the view angle 
effect in LANDSAT II imagery. The LANDSAT multi-spectral 
scanner scans over a range of view angles of -5.78 to 5.78 degrees. 
The view angle effect, which is caused by differing view angles, 
could be studied by comparing data collected at different view 
angles over a fixed location at a fixed time. Since such LANDSAT 
data is not available, consecutive day acquisition data were used as a 
substitute: they were collected over the same geographical location, 
acquired 24 hours apart, with a view angle change of 7 to 8 degrees 
at a latitude of 35 to 45 degrees. The study will show that there is 
approximately a 5 percent reduction in the average sensor response 
on the second-day acquisitions as compared with the first-day acqui- 
sitions, and that the view angle effect differs field to field and crop to 
crop. On false infrared color pictures the view angle effect causes 
changes primarily in brightness and to a lesser degree in color (hue 
and saturation). An implication of this study is that caution must be 
taken when images with different view angles are combined for 
classification and a signature extension technique needs to take the 
view angle effect into account. 


53811 (CONF-770478—P2, pp 957-967) Remote infrared spec- 
troscopy of the earth. Steinmann, C.R. (Deutsche Forschungs- und 
Versuchsanstalt fuer Luft- und Raumfahrt e.V., Cologne). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

In this investigation the infrared reflexion-spectra of minerals 
and rocks are used for remote sensing of the targets. The reflexion- 
spectra of silicate rocks vary quite significantly from mineral to 
mineral in the wave length region from 8 to 12 um. The rock 
forming minerals like quartz, feldspar, mica and the clay minerals 
show very different spectral shapes and positions of their maximum 
of the spectral reflexion. The presence of a good atmospherical 
window in that spectral region makes the method of differential- 
reflexion measurement feasible for remote sensing application. 


53812 (CONF-770478—P2, pp 969-978) Image analysis tech- 
niques with special reference to analysis and interpretation of geologi- 
cal features from LANDSAT imagery. Kamat, D.S.; Majumder, K.L.; 
Naik, S.D.; Swaminathan, V.L. (Indian Space Research Organiza- 
tion, Ahmedabad). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The principal component analysis enhances the contrast exist- 
ing between the different cover types present in an imagery. A 
procedure is presented in this paper with regards to the determina- 
tion of the principal components. The method is tested for a portion 
of the LANDSAT imagery pertaining to Anantapur region. Another 
technique, using the concept of non-linear contrast stretching, is 
defined and developed and carried out on the same imagery. The 
results are presented as — An interpretation of the geolo- 
gy of the region is derived from these photographs. 


(CONF-770478—P2, pp 993-1000) Necessity to adapt 
land use and land cover classification to readily accept radar 
data. Drake, B. (Old Dominion Univ., Norfolk, VA). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 
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A hierarchial, four level, standardized system for classifying 
land po — gong cover primarily from remote-sensor data (USGS 
for national acceptance by Anderson et 
Tas6.” The he USC. system clearly has been developed for non- 
microwave imaging sensors such as camera systems and line scan- 
ners. Studies have shown that the classification system is compatible 
with aircraft and spacecraft photography and line-scanner imagery 
obtained at various altitudes. The USGS system commonly is not 
— tible with the land use/land cover classifications at different 
that can be made from radar imagery, and particularly from 
synthetic-aperture radar (SAR) imagery. The lack of compatibility 
exists because of the special capabilities of radar, particularly SAR, 
_—— data em ering that are not duplicated by the imaging optical 
use of radar imagery for classifying land use/land cover 
at at different levels is discussed, and a possible revision of the USGS 
system to more readily accept land use/land cover classifications 
from radar imagery is proposed. 


53814 (CONF-770478—P2, pp 1015-1020) Processing of satellite 
imagery at the National Environmental Satellite Service. Crowe, M. 
(National Environmental Satellite Service, Washington, DC). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The National Environmental Satellite Service (NESS) image 
product processing system is a subset of the polar-orbiter satellite 
and the geostationary satellite systems. These systems enable the day 
and night monitoring of the environment from markedly different 
perspectives, thereby fulfilling the needs of an international spectrum 
of public and private users in the environmental and earth sciences. 
This paper is divided into four sections: (1) Overview of the Satellite 
Data Processing Systems; (2) Image Processing of Polar-Orbiter 
Satellite Data; (3) Image Processing of Geostationary Satellite Data; 
and (4) Quality, Assurance and Product Monitoring. 


53815 (CONF- ag oe dy pp 1035-1043) Textural analysis by 
statistical parameters and application to the mapping of flow- 
structures in wetlands. Mudfist area at the German coast of the North 
Sea. Wieczorek, U. (Univ., Munich). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 


For mapping the a a in mudflat areas a digital tex- 


ture analysis been developed, by which measurement of the 
ne ¢ of image-structures caused by disturbing factors like chang- 
lumination will be possible. 


aa (CONF-770478—P2, pp 1067-1076) Survey of users of 
earth resources remote sensing data. Wukelic, G.E.; Stephan, J.G.; 
Smail, H.E.; Ebbert, T.F. (Battelle Columbus Labs., OH). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Uncertainties exist as to the extent that LANDSAT and 
related remote sensing data are currently being utilized. This paper 
summarizes the results of a NASA supported Battelle survey to 
obtain user views on the nature and value of LANDSAT data use, 
on current LANDSAT capabilities, and on ways to improve data 
use. Questionnaire and interview responses from over 1000 private 
and public sector users are analyzed and discussed. Survey results 
should help both NASA and wey users develop even more beneficial 
satellite data applications programs. 


53817 (CONF-770478—P2, pp 1101-1110) Remote sensing in 
operational range management programs in Western Canada. Thomp- 
oT. (intera Environmental Consultants Ltd., Calgary, Alber- 
ta 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

During 1976, a pilot program was carried out in Western 
Canada to test remote sensing under semi-operational conditions and 
display its applicability to operational range management programs. 
Four agencies were involved in the program—two in Alberta and 
two in Manitoba. Each had different objectives and needs for remote 
sensing within their range management programs, and each was 
generally unfamiliar with remote sensing techniques and their appli- 
cations. Personnel with experience and expertise in the remote 
sensing and range a fields worked with the agency per- 
sonnel through every p of the pilot program—planning, data 
acquisition, training and ico of remote sensing imagery 
(mainly false ee infrared a ng gp at three different scales, 
plus Landsat imagery, evaluation of results, and preparation of 
recommendations for implementation into their own agency pro- 
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grams. Provisions of pertinent inventory and monitoring data and 
cost-effectiveness were considered primary factors. Results indicate 
that these agencies have found remote sensing to be a cost-effective 
tool and will begin to utilize remote sensing in their operational 
work during ensuing seasons. 


53818 (CONF-770478—P2, pp 1127-1136) Remote sensing and 
geographically based information systems. Cicone, R.C. (Environ- 
mental Research Inst. of Michigan, Ann Arbor). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The incorporation of remotely sensed digital data in a com- 
puter-based information system is seen to be equivalent to the 
incorporation of any other spatially oriented layer of data. The 
growing interest in such systems indicates a need to develop a 
generalized geographically oriented data base management system 
that could be made commercially available for a wide range of 
applications. This paper reviews some concepts that distin 
geographic information systems and proposes a simple model which 
can serve as a conceptual framework for the design of a generalized 
geographic information system. 


53819 (CONF-770478—P2, pp 1137-1146) Integration of remote 
sensing and surface geophysics in the detection of faults. Jackson, P.L. 
(Environmental Research Inst. of Michigan, Ann Arbor); Shuch- 
man, R.A.; Wagner, H.; Ruskey, F. 1977. 

From 11. symposiizm on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II 

Possible faults indicated by remote sensing can be quickly 
confirmed by resistivity surveys. Anomalous resistivity values occur 
within the fault crush zone. In a sedimentary region in Rio Blanca 
County, northwest Colorado, a fault zone was inferred from LAND- 
SAT imagery. Subsequent resistivity surveys indicated substantial 
resistivity highs associated with the faults. Seismic data and the 
drilling of an observation well confirmed the main fault. 


53820 (CONF-770478—P2, pp 1147-1160) Evaluation of algo- 
rithms for geological thermal-inertia mapping. Miller, S.H.; Watson, 
K. (Geological Survey, Denver). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The errors incurred in producing a thermal-inertia map are of 
three general types: measurement, analysis, and model simplification. 
To emphasize the geophysical relevance of these errors, we express 
them in terms of uncertainty in thermal inertia and compare these 
uncertainties with the thermal-inertia values of ty materials. 
Ee the applications and practical limitations of the technique are 
illustrated. 


53821 (CONF-770478—P2, pp 1355-1364) Application of 
LANDSAT satellite imagery for iron ore p in the western 
desert of Egypt. El Shazly, E.M.; Abdel Hady, M.A.; E! Ghawaby, 
M.A.; Khawasik, S.M. (Remote Sensing Center, Cairo). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The delineation of the geological units and geological struc- 
tures through the interpretation of the images corroborated by field 
observations and structural analysis led to the discovery of new iron 
ore occurrences in the area of investigation. A new locality for iron 
ore deposition namely that of Gebel Qalamun has been discovered 
accordingly, as well as new occurrences within the already known 
iron ore locality of Bahariya Oasis. The previously mentioned local- 
ities have been recommended for immediate detailed exploration 
using airborne and ground remote sensing techniques. Six other 
localities have been further recommended for long term exploration. 
The geological exploration criteria found out during the present 
investigation include the geological units ranging in age from Creta- 
ceous to Eocene and the superimposed Laramide folding. 


53822 (CONF-770478—P2, pp 1375-1380) Applications of 
LANDSAT data to the integrated economic development of Mindoro, 
Philippines. Wagner, T.W. (Environmental Research Inst. of Michi- 
gan, Ann Arbor); Fernandez, J.C. 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Landsat data is seen as providing essential up-to-date resource 
information for the planning process. As part of a a USAID-funded 
grant, Landsat data of Mindoro Island in the Philippines was pro- 
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cessed to provide thematic maps showing patterns of agriculture, 
forest cover, terrain, wetlands and water turbidity. A hybrid aj - 4 
proach using both supervised and unsupervised classification tec 
po resulted in 30 different scene classes which were subsequently 

-coded and —* at a scale of 1:250,000. In addition, inten- 
sive image analysis is being carried out by the various Philippine 
government agencies in evaluating the images. 


53823 (CONF-770478—P2, pp oe Disseminating tech- 
nological information on remote sensing to potential users. Russell, 
J.D.; — J.C. (Purdue Univ., West Lafayette, IN). 1977. 

From posium on remote sensing of environment; Ann 
ae MI, USAC Cs Apt 5 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

The Laboratory for Applications of Remote Sensing has 
developed materials and programs which range from short tutorial 
brochures to post-doctoral research programs which may span sev- 
eral years. To organize both the content and the instructional 
techniques, a matrix of instructional materials has been conceptual- 
ized. h row in the matrix represents a subject area in remote 
sensing and each column in the matrix represents a different type 
media or instructional strategy. 


53824 (CONF-770478—P2, pp 1463-1472) Digital color analysis 
of color-ratio composite LANDSAT scenes. Raines, G.L. (Geological 
Survey, Denver). 1977. 

From 11. s jum on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

A method is presented that can be used to calculate approxi- 
mate Munsell coordinates of the colors produced by making a color 
composite from three registered images. Applied to the Landsat 
MSS data of the Goldfield, Nevada, area, this method permits 
precise and quantitative definition of the limonitic areas originally 
observed in a Landsat color ratio composite. In addition, areas of 
transported limonite can be discriminated from the limonite in the 
hydrothermally altered areas of the Goldfield mining district. From 
the analysis, the numerical distinction between limonitic and non- 
— pd pong is generally less than 3 percent using the Landsat 

much as 8 percent in ratios of Landsat MSS bands. 


53825 (CONF-770478—P2, pp 1533-1542) Interpretation of mul- 
tispectral and infrared thermal surveys of the Suez Canal Zone, Egypt. 
El Shazly, E.M.; Abdel Hady, M.A.; Abdel Hafez, M.A.; Salman, 
A.B.; Morsy, M.A.; El Rakaiby, M.M.; Al Aassy, I.E.E.; Kamel, 
A.F. —— — Center, Cairo). 1977. 

From posium on remote sensing of environment; Ann 
Arbor, MI, USAC C5 Apr 5 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

Remote sensing airborne surveys have been conducted, as 
part of the plan of rehabilitation, of the Suez Canel Zone using Ts 
multispectral camera and Bendix LN-3 infrared psssive scanner. The 
multispectral camera gives four separate photographs for the same 
scene in the blue, green, red and near infrared bands. The scanner 
has been operated in the microwave bands of 8 to 14 microns and the 
thermal surveying has been carried out both at night and in the day 
time. The surveys, coupled with intensive ground investigations, 
have been utilized in the construction of new geological, structural 
lineation and maps for the Suez Canal Zone on a scale of 
approximately 1:20,000, which are superior to the maps made by 

normal aerial photography. A considerable number of anomalies 
a to various types have been revealed through the interpre- 
tation of the executed multispectral and infrared thermal surveys. 
These anomalous features are related to faults and fractures, salt 
crusts and salinization, buried channels, surface and subsurface drain- 
age lines, wetness, cultivated lands, sediments submerged under 
water, suspended sediments, and water bodies. The defined features 
have been of particular im —_ in the designing of engineering 
projects, and in 7 the natural resources and environment of 
the Suez Canal Zone. 


53826 (CONF-770478—P2, pp 1545-1555) Three approaches to 
the classification and mapping of inland wetlands. Gammon, P.T. 
Sevan a se Suffolk, VA); Malone, D.; Brooks, P.D.; 


From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA 25 Apr 1977). 
In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 
, Three projects me pe three approaches to the classifica- 
tion and mapping of d wetlands are discussed. In the Dismal 
Swamp pro seasonal, color-infrared aerial photographs and 
Landsat digital data were interpreted for a detailed analysis of the 
vegetative communities in a large, highly altered wetland. In west- 
ern Tennessee, seasonal high-altitude color-infrared aerial photo- 
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graphs provided the hydrologic and vegetative information needed 
to map inland wetlands using a classification system developed for 
the Tennessee Valley Region. In Florida, color-infrared aerial photo- 
graphs were analyzed to produce wetland maps using three existing 
classification systems to evaluate the information content and mappa- 
bility of each system. The methods used in each of the three projects 
can be extended or modified for use in the mapping of inland 
wetlands in other parts of the United States. 


53827 Magnetotelluric tensor analysis for two-dimensional geo- 
logical structures. Benvenuti, G.; Guzzon, M. (Univ., Padua). Boll. 
Geofis. Teor. Appl.; 20: No. 73-74, 11-18(1977). 

A synthetic numerical example of magnetotelluric data, in 
which tensor analysis is carried out with the aim of defining the 
geometric and electric characteristics of a two-dimensional geologi- 
cal structure, is proposed. In particular, the power spectra of 
electric and magnetic field components are used for estimating the 
elements of the [Z] impedance matrix. Moreover the rviated Z 
elements are determined and the direction of the strike of the 
structure itself is individualized. 

53828 Graphical procedure for the interreptation of magnetotel- 
luric resistivity and phase Patella, D. (Univ., Bari, Italy ). 
Boll. Geofis. Teor. Appl.; 20: No. 73-74, 73-84(1977). 

In this paper we describe a graphical procedure for the 
quantitative interpretation of magnetotelluric resistivity and phase 
sounding curves over horizontal beds. It is proposed as an alterna- 
tive to a numerical computation procedure suggested in a previous 
paper. The graphical procedure may be classified among the inverse 
methods of interpretation, since the layering parameters of the 
unknown section are derived without comparison with precalculated 
master curves. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


53829 (COO—4054-2) Fluid transport properties of rock frac- 
tures at high pressure and temperature. Progress report, July 1, 
1977—June 30, 1978. Engelder, T.; Scholz, C. (Columbia Univ. * 
Palisades, NY. (USA). Lamont-Doherty Geological Observatory). 
4 1978. Contract EY-76-S-02-4054. 42p. Dep. NTIS, PC A03/MF 
AOl. 

The permeability of whole and jointed Barre granite was 
measured at pressures up to 2 kilobars. Jointed samples were actually 
split cylinders joined by surfaces with controlled surface roughness. 
Samples with induced tension fractures were also measured. The 
pon Fm of the whole rock ranged from about 10~* to 1077 
darcies. The permeability of the jointed rock ranged from about 8 x 
10~° darcies at low pressure down to that of the whole rock at high 
pressures. Permeability was not a simple function of the difference 
between external confining pressure (P/sub c/) and internal fluid 
pressure (P/sub f/). Changes in permeability were found to be 
ates to (b dP/sub ty. a dP/sub c/) where b/a is less than 1 

or the jointed rock and b/a is approximately 1 for whole rock. The 
order of application of P/sub c/ and P/sub f/ was also important. 
Permeability hysteresis and an ultimate decrease in _ in 
both whole and jointed rock resulted when inte: fluid pressure 
was cycled. This effect seems to diminish with increasing confining 
pressure. At a icular P/sub c/, the volume flow rate, 
proportional to (P/sub c/ - P/sub f/)/sup -n/. Increasing the LS 
roughness of the joints decreased the value of n, which was smallest 
for the tension fracture and the whole rock. 


53830 (UCRL—13858) Shear stress enhancement of void com- 
paction. Curran, J.H.; Carroll, M.M. (California Univ., Berkeley 
(USA) Se rt 1977. Contract W-7405-ENG-48. 37p. Dep. NTIS, PC 
eng i spherical model was successful in predicting the 
volumetric compaction behavior of both porous rocks and metals to 
a uniform pressure, the applicability of the spherical model to 
nonhydrostatic loading conditions was considered. Specifically, the 
— model is used to examine the influence of the presence of a 
ear stress on the volumetric compression of a porous solid. First 
the linear, elastic solution was ottained for a hollow sphere subject 
to homogeneous tractions on the outer boundary. Then, assuming 
that the matrix material is governed by the Drucker-Prager yield 
criterion, the elastic solution was used to derive an analytic expres- 
sion for the onset of yield in the hollow sphere. The expression for 
the initial yield surface shows that the presence of a shear stress 
hastens the onset of yield in the sphere in comparison to a purely 
hydrostatic loading condition. This result agrees well with experi- 
mental data which show that, for porous solids, permanent crush-up 
begins at a lower mean stress under a nonhydrostatic loading than 
when the applied loading is a uniform pressure. At this point, due to 
difficulty in obtaining an analytic solution, a numerical scheme (finite 
element method) was used to extend the analysis of the hollow 
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sphere problem into the elasto-plastic range. The spherical model 
results clearly exhibit the experimental finding that the presence of a 
shear stress tends to enhance the volumetric compaction of porous 
solids in comparison to a purely hydrostatic loading condition. For 
both a porous rock and metal sample, agreement between the 


spherical model and experimental results is excellent. 
53831 (UCRL—80355) Laboratory experiments on hydraulic 
fracture 


growth near an interface. Anderson, G.D.; Larson, D.B. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 3 
Mar 1978. Contract W-7405-ENG-48. 17p. (CONF-780509—7). Dep. 
NTIS, PC A02/MF AOl1. 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Experiments were performed to study the ene of hydrau- 
lically driven cracks in the vicinity of an interface between two 
materials. The materials used in the study were Nugget sandstone 
from Utah (3 to 6% porosity), Indiana limestone (12 to 15% poros- 
ity), and polymethylmethacrylate (PMMA). The fracturing fluid was 
oil that was injected into the test specimen through high pressure 
tubing which was epoxied into the specimen. In some experiments 
two blocks of the same material or of two different materials were 
bonded together. In other experiments two blocks of the same 
material or of different materials were placed adjacent to one an- 
other without any bonding at the interface but with a normal stress 
applied across the interface. The experiments indicate that the rela- 
tive values of mechanical properties (i.e., tensile strength) on either 
side of the interface play a role in determining whether or not a 
hydraulically driven crack will cross that interface. 


53832 (UCRL—80539(Rev.1)) Two-dimensional computer simu- 
lation of hypervelocity impact cratering: some preliminary results for 
Meteor Crater, Arizona. Bryan, J.B.; Burton, D.E.; Cunningham, 
M.E.; Lettis, L.A. Jr. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Jun 1978. Contract W-7405-ENG-48. 68p. 
(CONF-780314—8). Dep. NTIS, PC A04/M5 AO1. 

om) From 9. lunar science conference; Houston, TX, USA (Mar 
1 : 

A computational approach used for subsurface explosion cra- 
tering was extended to hypervelocity impact cratering. Meteor 
(Barringer) Crater, Arizona, was selected for the first computer 
simulation because it is one of the most thoroughly studied craters. It 
is also an excellent example of a simple, bowl-shaped crater and is 
one of the youngest terrestrial impact craters. Initial conditions for 
this calculation included a meteorite impact velocity of 15 km/s, 
meteorite mass of 1.67 x 10°kg, with a corresponding kinetic energy 
of 1.88 x 10%* J (4.5 megatons). A two-dimensional Eulerian finite 
difference code called SOIL was used for this simulation of a 
cylindrical iron projectile impacting at normal incidence into a 
limestone target. For this initial calculation, a Tillotson equation-of- 
state description for iron and limestone was used with no shear 
strength. Results obtained for this preliminary calculation of the 
formation of Meteor Crater are in good agreement with field mea- 
surements. A color movie based on this calculation was produced 
using computer-generated graphics. 19 figures, 5 tables, 63 refer- 
ences. 


53833 Discrimination of rock types and detection of hydrother- 
mally altered areas in south-central Nevada by the use of computer- 
enhanced ERTS images. Rowan, L.C.; Wetlaufer, P.H.; Goetz, 
A.F.H. Billingsley, F.C.; Stewart, J.H. Washington, DC; Geological 
Survey (1976). 38p. GPO. 

A combination of digital computer processing and color 
compositing of ERTS Multispectral Scanner (MSS) images was used 
to detect and map hydrothermally altered areas and to discriminate 
most major rock types in south-central Nevada. The technique is 
based on enhancement of subtle visible and near-infrared reflectivity 
differences associated with variations in bulk composition. The 
choice of MSS bands for ratioing depends on the spectral-reflectance 
properties of the surface materials to be discriminated. For south- 
central Nevada, the most effective color-ratio composite for discri- 
minating between altered and unaltered areas and among the region- 
al rock units was prepared using the following color and stretched- 
ratio image combination: blue for MSS 4/5, yellow for MSS 5/6, and 
magenta for MSS 6/7. In this composite, mafic rocks, mainly basalt 
and andesite, are white whereas felsic extrusive and intrusive rocks 
are pink. The felsic rocks are especially notable because they have a 
large intrinsic albedo range, which commonly prevents their dis- 
crimination from mafic rocks in other types of images and photo- 
graphs. Altered areas are represented by green to dark-green and 
brown to red-brown patterns in the color-ratio composite. Except 
for two areas, the green areas represent hydrothermally altered, 
commonly limonitic rocks. The dark-green, brown, and red-brown 
tterns are less prevalent. Dark green areas are limonitic and 
onite-free altered rocks. Areas that are brown in the color-ratio 
composite have been studied in less detail, but they appear to be 
ey light-colored hydrothermally altered volcanic rocks. 

ie red-brown pattern represents limonite-free, silica-rich light- 


GEOSCIENCES 5357 


colored volcanic rocks that have conspicuous alteration in two areas 
and questionable alteration in two other areas. Altered outcrops 
mapped from the color-ratio composite show a pronounced coinci- 
dence with known mining areas. (JGB) 


GEOCHEMISTRY 


53834 (CONF-770478—P1, pp 683-691) Remote sensing explo- 
ration for metallic mineral resources in central California. Baker, 
R.N. (General Electric Co., Beltsville, MD). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

Remote sensor data (primarily Landsat) was analyzed by 
photogeologic and computer-assisted enhancement techniques to 
evaluate the metallic mineral potential of Baja California. Overlays 
were prepared at 1 : 1,000,000 and 1 : 500,000 and included known 
geologic relationships and mineral occurrences; lineament, drainage 
and structural patterns; tonal anomalies and IMAGE 100 enhance- 
ment results. Computer-assisted enhancement and classification of 
the test sites was performed using General Electric's IMAGE 100 
system to identify subtle tonal anomalies thought related to mineral- 
ization using known sites as analysis guides. Data sources were 
correlated and ten 12 km x 12 km targets were selected which 
displayed the greatest concentrations of mineral indicators or “ore 
guides”. The probability for mineralization within the study area was 
quantified by assigning an arbitrary “score” to these indicators 
proportional to the degree to which they indicated favorable condi- 
tions for mineral emplacement. Mineral potential maps of Baja 
California were generated from these yses. Preliminary assay 
results (atomic absorption analysis) for the samples recovered 
showed moderate to high geochemical anomalies for Copper (10 of 
12 samples), Zinc (3 of 12 samples) and Lead (4 of 12 samples). 


OCEANOGRAPHY 


REFER ALSO TO CITATION(S) 53405, 53508, 53510, 53530, 
53635, 53778 


53835 (CONF-770478—P1, pp 625-633) Present and future oper- 
ational NOAA satellite oceanographic products: an introduction. Ka- 
linowski, J.K.; Signore, T.L.; Pichel, W.G.; Walton, C.C.; Brower, 
R.L.; Brown, S.R.; Bennekamper, K.G. (National Environmental 
Satellite Service, Suitland, MD). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

A review of operational satellite-derived NOAA/NESS 
oceanographic products is presented and some current applications 
of these products are noted. Recent improvements to procedures 
used in deriving sea surface temperature observations and fields are 
described. Changes to data reduction techniques and products which 
will be incorporated with the advent of TIROS-N are outlined and 
some potential future developments are mentioned. 


53836 (CONF-770478—P1, pp 635-644) Polarimeter measures 
sea state characteristics using emitted infrared radiation. Egan, W.G.; 
Hilgeman, T. (Grumman Aerospace Corp., Bethpage, NY). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

An infrared polarimeter, capable of operating between 1 and 
12 micrometers wavelength, has been used to measure the polariza- 
tion of emitted radiation from the sea. The observed polarization at 
10.6 micrometers from a smooth sea was found to be positive, 
indicating the dominance of reflected infrared sky radiation over the 
emitted. With the appearance of waves, the percent polarization 
increased, as expected, for a zenith angle well above the Brewster 
angle for water. This is qualitatively in accordance with a model 
presented to explain the behavior. Initial analyses indicate that the 
polarized components of the sea’s emitted and reflected radiation are 
affected by type and direction of waves, angle of viewing, and foam. 
The effects of variations in these parameters require further delinea- 
tion. The infrared polarimetric technique appears to be a novel new 
passive method for remote monitoring of waves. 


53837 (CONF-770478—P1, pp 645-657) Scatterometer results 
from shorefast and floating sea ice. Gray, L. (Canada Centre for 
— Sensing, Ottawa); Cihlar, J.; Parashar, S.; Worsfold, R. 
1977. 
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From 11. s ium on remote sensing of en:'ironment; Ann 
Arbor, MI, USA 25 Apr 1977). 

In of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

Multipolarized scatterometer sea ice measurements at 13.3 
GHz obtained during the winter and sping of 197576 from a 
number of flight lines off the east coast of 
Radar scattering coefficients, sigma® were calculated for several 
regions of sea ice as interpreted from aerial photographs. The 
variation of sigma® with incidence angle is (Hori- 
zontal transmit - Horizontal receive) and (Horizontal transmit - 
Vertical receive) polarizations for the various ice regions. The 
depolarization ratio 5 Ciena HH//sigma’/sub HV/) as a func- 
tion of incidence angle is also given. sea ice regions studied 
included shorefast ice with varying degrees of snow cover and 
surface roughness and several varieties of floating sea ice with 
different thicknesses. 


53838 (CONF-770478—P1, 2 > -25) Problems and 
ties. Nierenber; rf W.A. (Scripps Institution of Oceanography, La 
Jolla, CA). 1 

From i on remote sensing of environment; Ann 
Arbor, MI, USAC 5 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. I. 

Current and projected uses of remote sensing by marine 
geologists are discussed. (PCS) 


53839 (CONF-770478—P2, pp 859-871) Study of the Brazil and 

Falkland currents using THIR of Nimbus V and 

data in 1972 to 1973. Tseng, Y.C.; Inostroza V., H.M.; Kumar, R. 

= de Pesquisas Espaciais, San Jose dos Campos, Brazil). 
From 11. s 


jum on remote sensing of environment; Ann 
Arbor, MI, USA (25 
In : 


Apr 1977). 
of the eleventh international symposium on 
remote sensing of environment. Vol. II. 
An oceanographic om & the Western Edge of the Sub- 
Convergence of the Southwestern Atlantic Ocean, called 


the — which is a thermal discontinuity between the Brazil and 
Falkland Currents, was done utilizing the Temperature Humidity 
Infrared Radiometer (THIR) of Nimbus V in the 10.5 to 12.5 um 
channel and historical oceanographic data in the period of 1972 to 
1973. Some important results obtained are: the oceanographic Front 
could be detected from Nimbus V THIR data: ——— charts 


clearly showed that the transition zone where the Brazil and the 
Falkland Currents meet was the Front detected from satellite data; 
eS ee ne ne See eee eee eae ae 
order of Ca as those calculated oceanographically; fisheries 

ter~ showed that the maximum catches were in 
pane th of 1973, in the period when the Front was observed most 
distinctly and aa The results showed the great potentiality of 
satellite data to study surface thermal structures, surface currents 
and oceanic fisheries. 


53840 (CONF-770478—P2, pp 1259-1268) Airborne Oceanogra- 
phic Lidar System. Bressel, C. (Avco Everett Research Lab., Inc., 
MA); Itzkan, I.; Nunes, J. E; Hoge, F. 1977. 

From 11. s mposium on remote sensing of environment; Ann 
Arbor, MI, USA (25 Apr 1977). 

In of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

acquaints the technical community with the char- 

acteristics of an Airborne Oceanographic Lidar (AOL) developed 
for NASA by “AERL, Inc. We Gunde the AOL system, discuss its 
potential for various measurement applications including bathymetry 
and fluorosensing, and invite interested investigators to become 
users. 


53841 (CONF-770478—P2, pp 1399-1413) Use of an inertial 
navigation system for accurate a 4 recovery and coastal oceanogra- 
phic measurements. Oliver, B.M.; Gower, J.F.R. (Dept. of Fisheries 
and Environment, Victoria, B.C.). 1977. 

From 11. symposium on remote sensing of environment; Ann 
Arbor, bay USA (25 Apr 1977). 

In Proceedings of the eleventh international symposium on 
remote sensing of environment. Vol. II. 

A data uisition system using a Litton LTN-51 inertial 
navigation unit has been tested and used for aircraft track 
age «he hd and for location and tracking from the air of targets at sea. 

haracteristic position drift of the INU is compensated for by 
SE of accurately known position at discrete time 
7 aaek aot tt ee Ce 

ft 18 aircraft used. direction data from the 

ogy in cotedion with the Fann attitude and barometric 
altitude, enables the aircract’s “true” position to be determined. A 
modified cubic spline interpolation routine was then used to approxi- 
mate the continuous drift of the INU with time. For an aircraft 
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altitude of about 300 m, theoretical and experimental tests indicate 
that calculated aircraft and/or target positions obtained from the 
interpolated INU drift curve will be accurate to within 10 m for 
landmarks spaced approximately every 15 minutes in time. For 
applications in coastal oceanography, such as surface current map- 
ping by tracking artificial targets, the system allows a broad area to 
be covered without use of high altitude photography and its atten- 
dant needs for large targets and clear weather. Data is collected in 
digital form enabling the data to be easily processed and the results 
plotted directly. 


53842 (COO—2430-4) Analysis of echo sounding data North- 
Central Pacific (and west North Atlantic). Final technical report, 
September 1, 1976—March 31, 1978. Hayes, D.E. (Columbia Univ., 
Palisades, NY. (USA). Lamont-Doherty Geological Observatory). 
yf 1978. Contract EY-76-S-02-2430. 30p. Dep. NTIS, PC A03/MF 
A 
Recognizing the need to consider several potentially suitable 
sites for disposal of high-level radioactive wastes, a very preliminary 
search was made through available data for such sites in the North 
Pacific and West North Atlantic Oceans. The criteria used were: the 
site must be between high-productivity belts and outside of 200 mile 
limit; a minimum of 50 meters of sediment, preferably 100 to 150 
meters; the sediment should be red clay with minimum or no 
biogenic components; the sediment should contain no unconformi- 
ties; and no strong discontinuous internal reflectors; the area should 
have no tele-seismicity, be topographically subdued, have minimal 
bottom —_. have no or low economical potential (Mn nodules, 
= and be — enough (1 to 2° on a side) to be feasible for 
posal. Some of these criteria may need to be relaxed; others may 
one popagee he Seismic data were the basic information used to 
cull out potential areas, and there are very few areas that meet the 
criteria as interpreted seismically. Initial site specific data assessment 
reported included examination of all available geophysical/geologi- 
cal data in and around the MPG-1 area (approximately 29° to 31°N; 
approximately 156° to 160°W); a topographic relief was described 
and the disposition of the thin (less than 100 m) sediment blanket and 
the acoustic character was mapped. A 15-day cruise was conducted 
in the MPG-1 area aboard the R/V VEMA and included detailed 
seismic measurements and heatflow/coring experiments to discern 
the variability of these parameters. 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


COSMIC RADIATION 


53843 Senet op Ge cent, Steines Oe Ge Gad see 
1975. Tokyo, Japan; Tokyo a — of Space and Aeronautical 
Science (1975). vp. (CONF-750618 

From Symposium on the cod observations; Tokyo, Japan 
(26 Jun 1975). 

Separate abstracts for each ppaper were entered into the data 
base. (MOW) 


STARS 


53844 Theoretical red edge of the RR Lyrae gap. III. Overtone 
pulsation. Deupree, R.G. (Los Alamos Scientific Lab., NM). As- 
trophys. J.; 215: 232-235(1 Jul 1977). 

The theoretical location of the red edge of the RR Lyrae gap 
is found for models pulsating in first overtone mode. Convection 
causes a return to pulsational stability for these models. The location 
of the red edge for the overtone models is to the blue of the red edge 
for fundamental mode pulsators. 


53845 Near-infrared vidicon images of CIT fields. Sandford, 
M.T. II (Los Alamos Scientific Lab., NM); Gow, C.E.; Honeycutt, 
R.K.; Jekowski, J.P.; Olivas, P.N. Publ. Astron. Soc. Pac.; 89: 31- 
34(Feb 1977). 

The S-1 response LASL/EG and G television system was 
used on the 100-cm f/7 Naval Observatory telescope and the 91-cm 
f/13.7 McDonald Observatory tel to observe 12 of the 14 
CIT-object fields given by Ulrich et aL (1966). The identifications 
given by Ulrich et al. was confirmed for CIT 1, 2, 4, 5, 7, 9, 11, and 
14. The near-infrared images show the probable optical counterpart 
for CIT 3 and CIT 10. CIT 6 is found to be a close binary with only 
one component very red in the near-infrared. The field for CIT 13 
contains a very red object that does not correspond with either the 
_ identified by Ulrich et al. or a star on the Palomar Sky Survey 
plates. 
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QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


53846 (N—78-13997) A distance limit for a class of model 

gamma-ray burst sources. Schmidt, W.K.H. (National Aeronautics 

and Space Administration, Greenbelt, Md. (USA). Goddard Space 

ight Center). Jun 1977. 13p. (NASA-TM—78053; X—661-77-152). 
S PC A02/MF AOl1. 

Gamma ray burst sources are presumably not larger than 10 
to the 9th power cm as inferred from observed flux variations. If 
they are homogeneous and isotropically radiating, then from photon 
density considerations, they would have to be optically thick due to 
== ir production when assumed to be too far away. 

viations of observed photo spectra from an exponential shape 
around 1 MeV lead to an upper limit of the possible distance of such 
sources of only 2 kpc from the sun. Thus the sources must be 
galactic unless the radiation is highly beamed or emerges from a 
relativistically moving shell. This conclusion depends only on ob- 
served parameters. The possible presence of particles and fields in 
the sources would require them to be even closer. 


53847 Very high-resolution observations of the radio sources 
NRAO 150, OJ 287, 3C 273, M87, 1633+38, BL Lacertae, and 3C 
454.3. Kellermann, K.I. (National Radio Astronomy Observatory, 
Green Bank, WV); Shaffer, D.B.; Purcell, G.H. Astrophys. J.; 211: 
658-668(1 Feb 1977). 

Very long baseline interferometer observations made at a 
wavelength of 2 and 2.8 cm with baselines ranging from 54 to 291 
million wavelengths show a number of radio sources with only 
slightly resolved components, even on the longest baselines; the 
quasars 1633 + 38 and 3C 454.3, the objects OJ 287 and BL Lac, 
and the nucleus of M87 (Virgo A, 3C 274) all contain components < 
or approximately 0.4 milli-arcsec. The smallest component observed 
is in the core of 3C 454.3, which contains about 50% of the total flux 
density and is < or approximately 0.2 milli-arcsec in diameter. The 
compact component in the nucleus of M87 is < or approximately 1.5 
light-months across, and contains about one-third of the total flux 
density of the nucleus at 2.8 cm. NRAO 150 and BL Lac are double: 
the components of NRAO 150 are separated by 0.6 milli-arcsec, 
while BL Lac has an elongated structure consisting of a large (1.4 
milli-arcsec) component separated by 1.25 milli-arcsec from a smaller 
(0.5 milli-arcsec) variable one. The present data on 3C 273 are 
consistent with triple models similar to those discussed previously, 
but with a somewhat greater apparent separation of components. 


53848 Low latitude search for OH emission sources at 1612 
MHz. I. Observational data. Johansson, L.E.B. (Onsala Space Obser- 
vatory, Sweden); Andersson, C.; Goss, W.M.; Winnberg, A. Astron. 
Astrophys., Suppl. Ser.; 28: 199-210(1977). 
The observational data of a search for OH emission sources at 
1612 MHz carried out at the Onsala Space Observatory are present- 
ed. The area searched is defined by the galactic coordinates 18° < or 
ual to 1 < or = to 51° for vertical bar b vertical bar < or = to 1° 
26° < or = to! < or = to 36° for 1° < or = to vertical bar b 
vertical bar < or = to 2°, and 30° < or = tol < or = to 32° for 2° 
< or = to vertical bar b vertical bar < or = to 4°. More than 60 
new emission sources were detected. 


53849 Observations of a radio source in the nucleus of M81 with 
dimensions less than 1300 astronomical units. Kellermann, K.I. (Na- 
tional Radio Astronomy Observatory, Green Bank, WV); Shaffer, 
D.B.; Pauliny-Toth, I.1.K.; Preuss, E.; Witzel, A. Astron. J.; 210: 
L121-L122(15 Dec 1976). 

Very long baseline interferometer observations of the nucleus 
of M81 show an unresolved radio source with linear dimensions < 
or approximately 1300 AU. This is the smallest extragalactic radio 
source whose size has been directly measured. Its luminosity is 
intermediate between that of the compact radio source at the galac- 
tic center and the luminosity of compact sources found in the centers 
of extended radio galaxies and quasars. 


SOLAR PHENOMENA 


53850 (N—78-12991) Research in solar physics: analysis of 
Skylab/ATM S-056 x-ray data. Interim report. Henze, W. Jr. (Tele- 
dyne Brown Engineering, Huntsville, AL (USA). Engineering Ser- 
vices Div.). Oct 1977. Contract NAS8-31908. 80p. (NASA-CR— 
150470; ESD-MSFC—2145). NTIS PC A05/MF AO1. 

Data obtained by the X-ray event analyzer are described as 
well as methods used for film calibration. Topics discussed include 
analyses of the 15 June 1973 flare, oscillations in the solar soft X-ray 
— and deconvolution of X-ray images of the 5 September 1973 

e. 


53851 (PB—276388) A division of the ‘aa’ indices into six classes 
based on the ‘ap’ index, 1868-1976. Technical report. Sutorik, J.A.; 
Cruickshank, C.M. (National Oceanic and Atmospheric Administra- 
tion, Boulder, CO (USA). Space Environment Lab.). Jul 1977. 17p. 
(NOAA-TR-ERL—389; SEL—38). NTIS PC A02/MF AOl. 
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By using contingency table evaluation Mayaud’s zz indices of 
1868-1967 are converted into six classes based on the Ap index. Five 
of the divisions are for days when the geomagnetic Ap intensity was 
= or > 15. The published Ap values of 1868-1976 are also convert- 
ed into these same class divisions. These data provide a 109-year 
history of the geomagnetic field for active- or storm-day conditions. 
An analysis of the 109-year record suggests that coronal holes have 
occurred in each of the last 10 solar cycles. Though coronal holes 
predominantly appear in the declining years of a solar cycle, they 
may appear throughout a cycle. In addition the study analyzes 
monthly, annual, and solar cycle distributions and predicts a course 
for solar cycle 21. 


53852 (UCRL—80473) Possible variations in atmospheric ozone 
related to the eleven year solar cycle. Penner, J.E.; Chang, J.S. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 20 
Apr 1978. Contract W-7405-ENG-48. 10p. (CONF-780613—3). Dep. 
NTIS, PC A02/MF AO1. 

From WMO symposium on geophysical aspects and conse- 
quences of changes in the composition of the stratosphere; Toronto, 
Canada (26 Jun 1978). 

Changes in ozone and other minor constituents resulting from 
eleven year variations in the solar flux between 180 and nm 
reported by Heath and Thekaekara [8] are presented. Results were 
computed using a one-dimensional time dependent model that allows 
for all major feedbacks and time delays which may result from 
changing photolysis rates in the O/sub x/—NO/sub x/—HO/sub 
x/—ClO/sub x/ system. Since the 1950's the chlorine content of the 
stratosphere has been increasing. The effect of this increase on ozone 
variability during the last two solar cycles is analyzed. Expected 
variations in Os; resulting from changes in the uv flux are compared 
to available measurements of total Os. 


GALAXIES 


53853 (N—78-13984) A survey of interstellar H I from L alpha 
absorption measurements 2. Bohlin, R.C.; Savage, B.D.; Drake, J.F. 
(National Aeronautics and S Administration, Greenbelt, Md. 
(USA). Goddard Space Flight Center). Oct 1977. 32p. (NASA- 
TM—78044; X—681-77-255). NTIS PC A03/MF AO1. 
The Copernicus satellite surveyed the spectral region near L 
alpha to obtain column densities of interstellar HI toward 100 stars. 
e distance to 10 stars exceeds 2 kpc and 34 stars lie beyond 1 kpc. 
Stars with color excess E(B-V) up to 0.5 mag are observed. The 
value of the mean ratio of total neutral hydrogen to color excess was 
found to equal 5.8 x 10 to the 21st power ween a (sq cm x mag). 
For stars with accurate E(B-V), the deviations from this mean are 
generally less than a factor of 1.5. A notable exception is the dark 
cloud star, rho Oph. A reduction in visual reddening efficiency for 
the grains that are larger than normal in the rho Oph dark cloud 
robably explains this result. The conversion of atomic hydrogen 
into molecular form in dense clouds was observed in the gas to E(B- 
V) correlation plots. The best estimate for the mean total gas density 
for clouds and the intercloud medium, as a whole, in the solar 
neighborhood and in the plane of the galaxy is 1.15 atoms cu. 
cm; those for the atomic gas and molecular gas alone are 0.86 atoms 
per cu cm and 0.143 molecules per cu cm respectively. For the 
intercloud medium, where molecular hydrogen is a negligible frac- 
tion of the total gas, atomic gas density was found to equal 0.16 
atoms per cu cm with a Gaussian scale height perpendicular to the 
plane of about 350 pc, as derived from high latitude stars. 


53854 Telescope and detector systems for sub-millimeter line 
spectroscopy. Richards, P.L. (Univ. of California, Berkeley). Infrared 
Phys.; 17: 241-244(1977). 

Comparisons are made between different receiver—telescope 
combinations used for submillimeter line spectroscopy. Equations 
are given for the noise equivalent flux from a point source and the 
noise equivalent temperature from an extended source, for a receiver 
based on a filter and an incoherent detector. Equations are also given 
for the receiver noise temperature required for a heterodyne receiver 
to have comparable performance. Numerical results are given for 
realizable telescope parameters which point out the use to 
submillimeter wave spectroscopy of locating a large millimeter wave 
telescope at a high, dry site. 2 tables. 


53855 Detection of H2O maser emission in the galaxy M433. 
Churchwell, E. (Max-Planck-Institut fuer Radioastronomie, Bonn 
Witzel, A.; Huchtmeier, W.; Pauliny-Toth, I.; Roland, J.; Sieber, W. 
Astron. Astrophys.; 54: 969-971(1977). 

The first detection of the 22 GHz water vapor maser in an 
external galaxy is reported. The 6:6-523 transition of H2O was detect- 
ed in the H II region IC133 in the galaxy M33 on November 18, 
1976. Emission is seen in the heliocentric velocity range -200 to -255 
km s~4 the strongest emission component has a peak flux density of 
1.4 Jy which, at a distance of 14 kpc, would have an intensity of 10 
to 15% that of the main line components in W49 during its more 
quiescent periods. 


ye 
> 
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5360 
53856 Observations of the HI self-absorption in Heiles’ Cloud 2. 
i -L. -Planck-Institut fuer Radioastronomie, Bonn); 
hys.; 54: 933-941(1977). 
= 174.1°, b = -13.7°) has been in 
1.42 GHz self-absorption line of H1 with a beamwidth of 8.7’; the 
were taken at positions separated by 10’. From the width and 
depth of the absorption, the kinetic temperature of the cold H1 is less 
than 30K in the inner parts of the cloud. From the continuity of the 
optical depth and column density, between the 5.3 and 6.7 km s™! 
regions, it is concluded that the cloud is a single entity, not the 
Tops of two line-of-sight objects. Assuming that the ratio of 
He to He is 6 10~® an He to H I ratio of is obtained for a 
kinetic temperature of 10 K. The average He icle density is 3 10° 
cm~® and mass of the cloud is 10° M/sub solar/. If the kinetic 
— is 10 K, the cloud is unstable with a free-fall time of 7 
years. 


COSMOLOGY 
REFER ALSO TO CITATION(S) 54008 


53857 (ORO—3992-337) Astrophysical bounds on the masses of 
axions and Higgs particles. Dicus, D.A.; Kolb, E.W.; — V.L.; 
Wagoner, R.V. (Texas Univ., Austin (USA). Center for Particle 
Theory; Virginia Polytechnic Inst. and State Univ., Blacksburg 
(USA). Dept. of Physics; Stanford Univ., CA (USA). Dept. of 
Physics). Apr 1978. Contract EY-76-S-05-3992. 25p. Dep. NTIS, PC 
A02/MF AO1. 

Lower bounds on the mass of a light scalar (Higgs) or 
pseudoscalar (axion) are found in three ways: (1) by requiring that 
their effect on primordial nucleosynthesis not yield a deuterium 
abundance outside Pee ny experimental limits; (2) by requiring that 
the photons from their decay thermalize and not distort the micro- 
wave background; and (3) by requiring that their emission from 
helium burning stars (red giants) not disrupt stellar evolution. The 
best bound is from (3); it requires the axion or Higgs mass to be 
greater than about 0.2 MeV. 


PLANETARY PHENOMENA 
REFER ALSO TO CITATION(S) 53832, 53852 


(CONF-780314—7) Primordial Pb, Pb and 
maturity. Reed, G.W. Jr.; Jovanovic, S. (Argonne National 
Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 14p. Dep. 
NTIS, PC A02/MF AO1. 
a From 9. lunar science conference; Houston, TX, USA (Mar 
1978). 

The soil maturity index I/sub s//FeO does not apply to either 
2Pb/sub r/ or C/sub hyd/; both are directly correlated with the 
submicron Fe°(I/sub s/) content. They act as an index of soil 
maturity which is independent of soil composition. In contrast to 
primordial Pb, radiogenic Pb is lost during soil maturation. Radio- 
genic Pb is present in mineral grains and may be lost by solar wind 
sputtering (or volatilization) and not resupplied. 7*Pb coating grain 
surfaces acts as a reservoir to provide the **Pb being extracted in 
the Fe° formation process. Venting or some other volatile source 
may replenish the surface 7 Pb. 1 figure. 


53859 (N—78-13987) Mercury's helium exosphere after Mariner 
10's third encounter. Curtis, S.A.; Hartle, R.E. (National Aeronautics 
and Space Administration, Greenbelt, Md. (USA). Goddard Space 
Flight Center). Nov 1977. 30p. (NASA-TM—78056; X—621-77- 
269). NTIS PC A03/MF AOl1. 

From Mariner 10 third encounter UV data, a value of .00045 
was calculated as the fraction of the solar wind He+ + flux inter- 
cepted and captured by Mercury’s magnetosphere if the observed 
He atmosphere is maintained by the solar wind. If an internal source 
for He prevails, the corresponding upper bound for the global 
outgassing rate is estimated to be 4.5 x 10 to the 22nd power sec. 
A surface temperature distribution was used which satisfies the heat 
equation over Mercury's entire surface using Mariner 10 determined 
mean surface thermal characteristics. The means stand off distance 
ve magnetopause averaged over Mercury's orbit was also 


ATMOSPHERIC PHYSICS 


53860 Effect of changes in stratospheric water vapor on ozone 
reduction estimates. Luther, F.M.; Duewer, W.H. (Lawrence Liver- 
more Laboratory,University of California, Livermore, California 
94550). J. Geophys. Res.; 83: No. C5, 2395-2402(20 May 1978). 

Previous studies of the effect of water vapor on the destruc- 
tion of ozone n the stratosphere perturbed by NO/sub x/ or CIX 
pollutants did not include temperature feedback effects (i.e., they 
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assumed a fixd temperature profile). These studies indicated that if 
an increase in stratopheric water vapor concentration were induced 
(perhaps as a result of an increase in the temperature of the tropical 
tropopause caused by a change in stratospheric ozone), there would 
be a significant er reduction in total ozone. Our results from 
using a one-dimensional transport knetics model with a fixed tem- 
perature profile confirm these earlier findings. However, when the 
temperature profile is allowed to change as the species concentration 
change, the sensitivity of total ozone tochanges in water vapor 
abundance is greatly reduced. In the case of an NO/sub x/ injection 
at 20 km there is even a reversa of sign such that an increase in 
stratospheric water vapor leads to an ozone increase relative to the 
case with no change in water vapor. 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 54076 


53861 (IPPJ—286, pp v) Feedback stabilization of drift-cyclo- 
tron instability and its application to space Higuchi, Y. 
(Yamagata Univ., Yonezawa (Japan). Faculty of Engineering). May 
1977. 


From Workshop on relation between laboratory and space 
plasmas; Nagoya, Japan (28 May 1976). 

In Workshop on relation between laboratory and space plas- 
mas. 

Drift-cyclotron instability is caused when the drift wave 
mode associated with the density gradient intersects ion cyclotron 
modes. To control this instability, the means available are shear 
stabilization, finite beta stabilization, stabilization by high frequency 
electric and magnetic fields, and feedback stabilization. Concerning 
the feedback stabilization, the possibility of drift-cyclotron instability 
on the boundary of the polar cusp is shown, and the possibility of its 
— by both density and potential feedback control is de- 
scribed. 


53862 (IPPJ—286) Workshop on relation between laboratory and 
space plasmas, (Nagoya Univ. (Japan). Inst. of Plasma Physics). May 
1977. 77p. Dep. S (US Sales Only), PC A06/MF AO}. 

te abstracts for each paper were entered into the data 
base. (MOW) 


53863 (N—78-12585) A rocket-borne airglow photometer. Paar- 
mann, L.D.; Smith, L.G. (Illinois Univ., Urbana (USA). Aeronomy 
Lab.). 1 May 1977. Contract NGR-14-005-181. 161p. (NASA-CR— 
155327; UILU-ENG—77-2501). NTIS PC A08/MF A011. 

The design of a rocket-borne photometer to measure the 
airglow emission of ionized molecular nitrogen in the 391.4 nm band 
is presented. This airglow is a well-known and often-observed phe- 
nomenon of auroras, where the principal source of ionization is 
energetic electrons. It is believed that at some midlatitude locations 
energetic electrons are also a source of nighttime ionization in the E 
region of the ionosphere. If this is so, then significant levels of 391.4 
nm airglow should be present. The intensity of this airglow will be 
measured in a rocket pay!oad which also contains instrumentation to 
measure energetic electron differential flux and the ambient electron 
density. An intercomparison of the 3 experiments in a nighttime 
launch will allow a test of the importance of energetic electrons as a 
nighttime source of ionization in the upper E region. 


MAGNETOSPHERIC PHENOMENA 


53864 (LA-tr—78-49) Microstructure of magnetospheric sub- 
storms. Sergeev, V.A. Translated from Mezhduved. Geofiz. Kom.; 
No. 21, 5-15(1977). 20p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

Available satellite data on the magnetosphere are analyzed 
starting from new concepts on substorm development with 
allowance for its microstructure and to explain and prove concepts 
of impulsive activization, in the magnetosphere, of regions with 
other X and Y and to show that the magnetospheric substorm 
consists of elementary stages (microsubstorms) characterized by a 
determinate set of terrestrial and magnetospheric phenomena. 24 
references. (JFP) 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


53865 Absorption of infrared radiation by a large polyatomic 
molecule: CO, laser irradiation of disulfur decafluoride. Lyman, J.L.; 
Leary, K.M. (University of California, Los Alamos Scientific Labo- 
ratory, Los Alamos, New Mexico 87545). J. Chem. Phys.; 69: No. 5, 
1858-1864(1 Sep 1978). 

Absorption cross sections, reaction probability, isotopic selec- 
tivity, and reaction product distributions have been measured for 
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disulfur decafluoride (S2F:0) irradiated with COs: laser radiation. The 
absorption measurements covered a five-decade energy fluence 
range at ten laser frequencies in the region of the 938 cm™! S2Fio 
absorption feature. S2Fio absorbs laser radiation much more easily 
than SFe at similar infrared band position and energy fluence. 


53866 Vibrational anharmonicity constants for SFs. I. A 16 p 
diode laser study of transitions in the v. region. Person, W.B.; Kim, 
K.C. (University of California, Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 87545). J. Chem. Phys.; 69: No. 5, 2117- 
2125(1 Sep 1978). 

A total of eight empirical anharmonicity constants have been 
determined from diode laser studies of the v4 vibrational transitions 
in SF¢. The transitions from the low excited states on the 16 p region 
were recorded using semiconductor lasers with a long optical path 
absorption cell. The relative intensities of the corresponding Q 
branches were related to the population distribution in the tempera- 
ture range from 160 to 300 K in order to make the spectroscopic 
assignments of the v4 hot band transitions. These measured states 
represent some 86% of the total population distribution of the SF¢ 
molecules at 300 K. Theoretical models based on Morse potential 
functions are discussed and the results from the model calculations 
are compared with the experimental vibrational anharmonicity con- 
stants. 


53867 Laser-induced fluorescence of gaseous UF; in the A—X 
band. Oldenborg, R.C.; Rice, W.W.; Wampler, F.B. (University of 
California, Los Alamos Scientific Laboratory, Los Alamos. New 
Mexico 87545). J. Chem. Phys.; 69: No. 5, 2181-2187(1 Sep 1978). 

The A—X band of gaseous UFs has been studied using the 
laser-induced fluorescence technique. Excitation and fluorescence 
spectra are presented for various pressures of UHe at room tempera- 
ture. The fluorescence spectra show little change over the pressure 
range 0.2—20 torr, with a peak wavelength at 421 nm. In contrast, 
the peak wavelength of the excitation spectra shows a noticeable 
shift from 391 to 385 nm when the UFs pressure is increased from 2 
to 20 torr. A Stern—Volmer plot of UF¢ self-quenching data shows 
a pronounced nonlinear behavior over this same pressure region. 
From an analysis of the laser-induced fluorescence spectra, we 
develop a simple kinetic model for UF. excited- state dynamics. A 
standard kinetic treatment of this scheme yields a prediction for the 

dence of the fluorescence decay lifetime on total pressure that 
is in good agreement with experimental results. 


53868 Covalent and ionic states of the xenon halides. Hay, P.J.; 
Dunning, T.H. Jr. (Los Alamos Scientific Laboratory, University of 
California, Los Alamos, New Mexico 87545). J. Chem. Phys.; 69: No. 
5, 2209-2220(1 Sep 1978). 

The electronic states and spectroscopic properties of the 
xenon halides, XeX (where X=F, Cl, Br, I), are characterized on 
the basis of ab initio configuration interaction calculations. States 
dissociating to Xe('S)+X(*P) and Xe*(?P)+X~ ('S) are treated, 
and the effects of spin-orbit coupling are introduced in a semiempiri- 
cal atoms-in-molecules model. The intense laser emissions in XeF 
(353 nm), XeCl (308 nm), and XeBr (283 nm) and the strong 
fluorescence in Xel (253 nm) arise from a transition from the lowest 
Q=1/2 state to the lowest covalent 1/2 state (III1/2—11/2 in our 
notation). The calculated lifetimes for these transitions are all 11—12 
nsec. Four other major emissions with AN =0 are predicted for each 
XeX species. 


53869 Ne I-like resonance lines and Na I-like satellites in argon 
and chlorine. Berry, H.G.; Desesquelles, J.; Cheng, K.T.; Schectman, 
R.M. (Argonne National Laboratory, Argonne, Illinois 60439). Phys. 
Rev., A; 18: No. 2, 546-551(Aug 1978). 

Using the beam-foil technique, we have measured the decay 
times of the resonance lines 2p* 'S-2p53s /sup 1,3/P of Ne I-like Cl 
VIII and Ar IX. We compare our results with theoretical values of 
the absorption oscillator strengths of these transitions and those of 
lighter ions of the isoelectronic sequence. We have partially resolved 
the Na I-like satellite spectra and suggest some identifications based 
on relativistic Hartree-Fock calculations. Some new observations of 
transitions between n = 3 and n = 4 levels of the Ne I-like ions are 
reported. 


53870 Nuclear hyperfine interaction in ferrihemoglobin hydrox- 
ide: Theory. Sharma, R.R. (Department of Physics, University of 
Illinois, Chicago, Illinois 60680). Phys. Rev., A; 18: No. 2, 726- 
739(Aug 1978). 
Expressions appropriate for the evaluation of the hyperfine 
splitting in ferric-hemoglobin hydroxide have been derived in the 
ee-Fock approximation using “giant” multielectron molecular- 
orbital wave functions formed as linear combinations of atomic 
orbitals of the constituent atoms and the molecular orbitals of the 
OH™ complex incorporating overlap effects. Core orbitals as well as 
valence orbitals have been considered. The relevant multicenter 
matrix elements have been evaluated accurately by means of the 
analytical expressions which we have derived by employing a gener- 
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al closed-form expression developed previously for the coefficients 
of the expansion of a Slater orbital from one center onto the other. 
Various calculated electric field gradient components have been 
analyzed separately in terms of the valence and the core orbitals of 
the central ion (iron) interacting with the orbitals of the other 
constituent atoms and the complex OH. One finds that the “local” 
and “distant” parts of the field gradient due to OH™ nearly cancel 
one another and, consequently, produce — effect on the 
hyperfine splitting of iron. The nitrogens of the porphyrin plane 
contribute dominantly to the splitting. Other surrounding atoms 
contribute less and their influence decreases rapidly as their distance 
from the central ion increases. On combining various contributions, 
the calculated hyperfine splitting comes out to be 1.44 + 0.16 mm/ 
sec, which agrees excellently with Se splitting 1.57 
mm/sec observed by Lang and M . The results from the 
present calculations have been compared with those obtained by 
Weissbluth and Maling employing semiempirical treatment on a 
porphyin-hydroxide model compound. Their estimate is found to 
give negative sign to the splitting in contrast with our result. Sources 
of disagreement have been pointed out. Positive hyperfine splitting 
in ferric-hemoglobin compounds is predicted. 


BEAMS AND THEIR REACTIONS 


53871 (N—78-13862) Interactions of satellite-speed helium atoms 
with satellite surfaces. III. Drag coefficients from spatial and energy 
distributions of reflected helium atoms. Sharma, P.K.; Knuth, E.L. 
(California Univ., Los Angeles (USA). Dept. of Chemical, Nuclear, 
and Thermal Engineering). Dec 1977. Contract NGR-05-007-416. 
48p. (NASA-CR—155340). NTIS PC A03/MF AO1. 

Spatial and energy distributions of helium atoms scattered 
from an anodized 1235-0 aluminum surface as well as the ential 
and normal momentum accommodation coefficients calculated from 
these distributions are reported. A procedure for calculating drag 
coefficients from measured values of spatial and energy distributions 
is given. The drag coefficient calculated for a 6061 T-6 aluminum 
sphere is included. 


53872 Dissociative attachment of electrons to F2. Schneider, B.I.; 
Brau, C.A. (University of California, Los Alamos Scientific Labora- 
tory, P.O. Box 1663, Los Alamos, New Mexico 87545). Appl. Phys. 
Lett.; 33: No. 7, 569-571(1 Oct 1978). 

The rate of dissociative attachment of electrons to F: in 
mixtures with Nz and Ar has been measured over the electron mean 
energy range 0.9—4 eV. The results show that the rate is about 7 x 
10-° cm*/s at a mean energy of 1 eV, and decreases with increasing 
electron mean energy as (mean energy)/sup -3/2/. 


53873 Transmission sputtering by heavy ions. Ecker, K.H.; 
Merkle, K.L. (Materials Science Division, Argonne National Labo- 
ratory, Argonne, Illinois 60439). Phys. Rev., B; 18: No. 3, 1020-1027(1 
Aug 1978). 

Transmission sputtering yields of single and polycrystalline 
gold foils have been measured as a function of thickness in the range 
250—5000 A for bombardments with 560-keV Bi, 400-keV Ag, 200- 
and 400-keV Ar, and 50-keV He ions. Good A pw is found 
between the yield curves for polycrystalline single-crystalline 
targets oriented in a high-index (random) direction. Calculated distri- 
butions of energy deposition in an amorphous target compare well 
with regard to the ition of the maximum in the sputter yield. 
Absolute yields in the vicinity of the = are gi y in better 
agreement with yields calculated by Monte Carlo simulation for 
finite targets than with yields calculated on the basis of transport 
theory in an infinite solid. Compared with theory, all measured yield 
curves exhibit considerable e cement at great depths. Sputter- 
yield distributions for a beam of 560-keV Bi ions along < 100 > are 
in qualitative agreement with channeling theory. From a comparison 
with the random sputter-yield distributions, it can be concluded that 
channeling of such heavy ey ep causes a relatively minor reduc- 
tion (< or = 40%) in the total amount of energy that goes into 
nuclear motion. 


53874 Examination of the Brueckner condition for the selection 
of molecular orbitals in correlated wavefunctions. Dykstra, C.E. 
(Lawrence Berkeley Lab., CA). Chem. Phys. Lett.; 45: No. 3, 466- 
469(1 Feb 1977). 

The Brueckner condition is analyzed as an approximation to 
the condition of stability of the total energy with to vari- 
ations in the orbitals. The recently introduced of self- 
consistent electron pairs is used to find Brueckner orbitals and it is 
shown that the Brueckner condition can give a slightly hi 
energy wave function than with Sanee-te k orbitals, while a 
slightly lower energy result is obtained when singly substituted 
configurations are important. 


53875 Experimental and theoretical study of 


electron impact 
excitation of Cu. Trajmar, S.; Williams, W.; Srivastava, S.K. (Jet 
Propulsion Lab., Pasadena, Calif. (USA)); Winter, N.W. (California 
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Univ., Livermore (USA). Lawrence Livermore Lab.). pp 442-443 of 
International conference on the physics of electronic and atomic 
collisions. Vol. 1. Amsterdam, Netherlands; North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


53876 Investigation of the tantalum—fluorine reaction by modu- 
lated molecular beam mass spectrometry. Machiels, A.J.; Olander, 
D.R. (Lawrence Berkeley Lab., CA). Surf. Sci.; 65: 325-344(1977). 

The reaction of molecular fluorine with polycrystalline tanta- 
lum was studied by modulated molecular beam-mass spectrometric 
methods. The reaction was investigated at temperatures of 690 and 
930°K at equivalent fluorine pressures between 10~*° and 10~* Torr. 
TaFs was identified as the sole reaction product. Lower fluorides of 
tantalum were not present in the product vapors. Fluorine atoms 
could not be detected, but on theoretical grounds were not expected. 
The molecular beam data support a reaction model involving a thin 
scale of a lower fluoride (probably TaF3) present on the surface 
during reaction. The kinetics of the reaction are governed by the 
diffusional properties and the reactivity of the lower fluoride scale 
with respect to adsorbed F atoms. No independent evidence of a 
surface scale was obtained, however. 


ATOMIC AND MOLECULAR PROPERTIES 


53877 Resonance Raman spectra of inorganic salt vapors I. Palla- 
dium (II) and Copper(II) chloroaluminates. Papatheodorou, G.N.; 
ae, M.A. (Chemical Engineering Division, Argonne National 

ratory, Argonne, Illinois 60439). J. Chem. Phys.; 69: No. 5, 
2067-2075(1 Sep 1978). 

Resonance Raman tra of vapor molecules formed by 
reacting gaseous aluminum chloride with solid PdCk and CuCh 
have been measured in the temperature range from 500 to 900 K and 
at total pressures up to 30 atm. The main features of the Raman 
spectra of the Pd—AI—ClI gaseous molecule are three polarized 
bands at 298, 176, and 84.5 cm™'. The excitation profiles of these 
bands exhibit minima in the vicinity of the maximum Pd(II) ligand 
field absorption, thus suggesting the presence of a center of symme- 
try in the molecule. A D/sub 2h/ molecular symmetry dp 
for the PdAlkCls vapor complex having Pd(II) as a central atom in 
square planar coordination. The Raman spectra of the Cu—Al—Cl 
vapors are interpreted to account for two different molecular spe- 
cies. Three polarized bands at 281, 174.5, and 84.5 cm™~’ are assigned 
to preresonance enhanced A; fundamentals of the CuAlkCls mole- 
cule. Two strong bands at 448 and 291.5 cm™! and their combina- 
tions and ovetones are assigned to resonance enhanced A; funda- 
mentals of the CuAICl; molecule having the Cu(II) in a trigonal 
coordination. Raman band intensity measurements using different 
laser line intensities suggest an increasing spectroscopic temperature 
and decomposition of the complex: CuAhCle(g) 
—CuAlCls(g) + AlCls(g). 


53878 Branching ratios for TIBr photodissociation with 2660 A 
radiation. White, J.C.; Zdasiuk, G.A. (Edward L. Ginzton Labora- 
tory, Stanford University, Stanford, California 94305). J. Chem. 
Phys.; 69: No. 5, 2256-2257(1 Sep 1978). 

Radiation from a Nd:YAG laser was used to study the 
selective photodissociation of TIBr into the Tl metastable state, 
6p?P/sub 3/2/, as a potential candidate for stimulated Roman up- 
converters.(AIP) 


53879 Laser-induced time-resolved emission of electronically-ex- 
cited UFs. Wampler, F.B.; Oldenborg, R.C.; Rice, W.W. 
Alamos Scientific Lab., N.Mex. (USA)). Chem. Phys. Lett.; 54: No. 3, 
554-556(15 Mar 1978). 

Lifetimes of electronically excited UFs molecules have been 
determined at room temperature from 0.01-80 torr. An estimate for 
the collision free lifetime >= 40 ys for UF excited at 393 nm was 
determined. The Stern-Volmer plots for UF. self-quenching re- 
vealed two regions of curvature. 


53880 Quenching of electronically-excited UF; emission by se- 
lected organics. Wampler, F.B.; Oldenborg, R.C.; Rice, W.W. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Chem. Phys. Lett.; 54: No. 3, 
557-559(15 Mar 1978). 

Rate constants at 25°C have been evaluated for the quenching 
of electronically excited UFes by selected organic molecules. Values 
for the rate constants at 25°C (units of 10"! 1/mole s) for CHs, C2He, 
CG:Fe, CHF2-CHF2, C2H2, and C2H, are 0.061, 3.8, 0.022, 0.072, 6.0, 
and 5, respectively. 


53881 Quenching of electronically excited UF, by selected inor- 
ganics. ha ler, F.B.; Oldenborg, R.C.; Rice, W.W. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Chem. Phys. Lett.; 54: No. 3, 560- 
561(15 Mar 1978). 

Rate constants at 25°C have been evaluated for the quenching 
of electronically-excited UFs by selected inorganic molecules. 
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Values for the rate constants at 25°C (units of 10! 1/mole s) for On, 
Ne, and Ar are 1.0, 0.025, and 0.0097, respectively, Nz and Ar 
quenching exhibit a saturation effect at high pressures and their rate 
constants were evaluated from low-pressure data where the quench- 
ing follows a linear Stern-Volmer relationship. 


53882 Time-resolved VUV spectroscopy using synchrotron radi- 
ation. Zeeman beats in resonance fluorescence of the *P, states in 
krypton and xenon. Matthias, E.; White, M.G.; Poliakoff, E.D.; 
Rosenberg, R.A.; Lee, S.T.; Shirley, D.A. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Chem. Phys. Lett.; 54: No. 1, 
30-34(15 Feb 1978). 

Oriented states of atomic krypton and xenon have been pro- 
duced and found to exhibit quantum beats in fluorescence, using 
pulsed vacuum-ultraviolet synchrotron radiation. This experiment 
demonstrates for the first time the feasibility of studying a number of 
atomic and molecular properties using synchrotron radiation, in 
direct analogy with in-beam accelerator based angular distribution 
studies of nuclei. 


53883 Inversion of the K/sub a/ = 0 and 1 rotational levels in 
the lowest excited vibrational state of HNCS. Yamada, K. (Justus 
Liebig-Universitaet, Giessen, Ger.); Winnewisser, M.; Winnewisser, 
G.; Szalanski, L.B.; Gerry, M.C.L. J. Mol. Spectrosc.; 64: 401- 
414(1977). 

Fairly strong, regularly spaced absorption lines were ob- 
served in the microwave spectrum of HNCS and assigned to b-type, 
K/sub a/ = 0 reverse arrow 1, Q-branch transitions arising from 
molecules in the lowest excited vibrational state. The Fortrat dia- 
gram of these lines has the appearance of a c-type Q branch, which is 
impossible in HNCS because of its symmetry. This anomalous b-type 
Q-branch spectrum is caused by strong a-type Coriolis interactions 
among the three low-lying bending modes; the K/sub a/ = 1 levels 
of the lowest excited vibrational state are perturbed and shifted 
lower in energy than the K/sub a/ = 0 levels for each J. This 
interpretation has been confirmed by the observation of P- and R- 
branch transitions associated with this Q branch. The band origin 
was determined to be -40 104.287 MHz (-1.3377 cm™*. The inversion 
of the K/sub a/ = 0 and 1 energy levels is consistent with the 
interpretation of HNCS as a quasi-linear molecule. 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


53884 Improved calculation of the muonic-helium Lamb shift. 
Borie, E.; Rinker, G.A. (Institut fuer Theoretische Kernphysik, 
Universitaet Karlsruhe, West Germany). Phys. Rev., A; 18: No. 2, 
324-327(Aug 1978). 

Several small, previously uncalculated contributions to the 
2s/sub 1/2/-2p/sub 3/2/ splitting S; in muonic ‘He are calculated, 
and previously calculated contributions are verified. The improved 
theoretical result is 1817.5 +-0.6 + 0.4 < r? >/sup 1/2/-106.2 < r? 
> + 14 < r? >/sup 3/2/ & 1527.3-102.6(<r*> - 2.80) meV, 
where < r?> is the mean-square charge radius of *He in fm*. Using 
the most recent value of the rms charge radius we get S/sub Ith/ = 
1527.1 +- 4.2 meV, in excellent agreement with the experimental 
result S/sub lexp/ = 1527.5 +- 0.3 meV. 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 54071 


53885 Inelastic differential cross sections for electron-impact ex- 
citation of argon. Chutjian, A. (Jet Propulsion Lab., Pasadena, Calif. 
(USA)); Cartwright, D.C. (Los Alamos Scientific Lab., N.Mex. 
(USA)). pp 432 of International conference on the physics of elec- 
tronic and atomic collisions. Vol. 1. Amsterdam, Netherlands; 
North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


53886 Velocity distribution of H(2S) resulting from the electron 
impact dissociation of H2*. Hazi, A.U. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). pp 566-577 of International 
conference on the physics of electronic and atomic collisions. Vol. 1. 
Amsterdam, Netherlands; North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


53887 Theory of low-energy electron-molecule collisions: a com- 
parison of electron-CO, and electron-N:2 elastic and rotational-excita- 
tion cross sections. Morrison, M.A. (Los Alamos Scientific Lab., 
N.Mex. (USA)); Collins, L.A. (Joint Inst. for Lab. Astrophysics, 
Boulder, Colo. (USA)); Lane, N.F. (Rice Univ., Houston, Tex. 
(USA). Dept. of Physics). pp 478-479 of International conference on 
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the physics of electronic and atomic collisions. Vol. 1. Amsterdam, 
N lands; North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


53888 (LA-UR—78-966) Construction of the R-matrix for three- 
dimensional, reactive atom—diatom scattering: application to H+ Ho. 
Stechel, E.B.; Walker, R.B.; Light, J.C. (Los Alamos Scientific Lab., 
N.Mex. (USA); Chicago Univ., IL (USA)). 1977. Contract W- 7405- 
ENG-36. 42p. (CONF-7705124—1). Dep. NTIS, PC A03/MF AO1. 
iT) From Workshop on reactive scattering; Orsay, France (May 
In an extension of previous work (R.B. Walker, J.C. Light 
and A. Altenberger-Siczek, J. Chem. Phys. 64, 1166(1976)), equa- 
tions for the accurate quantum mechanical treatment of three body 
rearrangement collisions are presented in the R-matrix language. 
These equations describe how the solutions to Schrodinger’s equa- 
tion in three separate regions of configuration space (each containing 
one asymptotic atom + diatom arrangement) are matched smoothly 
to each other. The symmetry of the matching equations is discussed 
in detail. Within the R-matrix formalism, unitary S-matrices may be 
constructed for arbitrary atom-diatom mass combinations and for 
small target wave function basis expansions. Applications of this 
method to the three dimensional H + Hb (labelled nuclei) exchange 
reaction are reported, and comparison is made to prior work. 


53889 K-shell ionization of elements isP to 2sNi for 0.4 to 3.8 
MeV/amu *;B-ion bombardment. Monigold, G.; McDaniel, F.D.; 
Duggan, J.L.; Rice, R.; Toten, A.; Mehta, R.; Miller, P.D. (Depart- 
ment of Physics, North Texas State University, Denton, Texas 
76203). Phys. Rev., A; 18: No. 2, 380-391(Aug 1978). 

K-shell x-ray production cross sections, K8/Ka x-ray intensi- 
ty ratios and Ka and K§ x-ray energy shifts have been determined 
for thin solid targets of isP, 19K, 20Ca, 2i1Sc, 22Ti, 23V, 25Mn, 26Fe, 
27Co, and 2sNi for 4—38-MeV 'sB ion bombardment. Comparisons 
of the cross sections were made to direct Coulomb ionization and 
electron-capture theories by means of fluorescence yields corrected 
for multiple-ionization effects. The dominant contribution to K- 
vacancy production for these projectile-target combinations is be- 
lieved to be direct ionization. Electron capture is expected to be 
important only for the lighter target elements and then primarily at 
the higher velocities. The direct-ionization theories employed were 
the binary-encounter approximation and the plane-wave Born ap- 
oulatiion (PWBA) both of which overestimated the experimental 
data especially at the lower incident ion velocities. The PWBA was 
modified for increased target-electron binding, Coulomb deflection 
of the incident ion, polarization of the target-electron wave functions 
due to the passage of the incident ion, and relativistic target-electron 
velocities. The experimental data were found to agree quite well 
with the sum of the theoretical predictions of the modified PWBA 
and electron capture. 


53890 Differential cross sections for electron capture in fast 
proton—multielectron-atom collisions. Lin, C.D.; Soong, S.C. (De- 
partment of Physics, Kansas State University, ‘Manhattan, Kansas 
66506). Phys. Rev., A; 18: No. 2, 499-505(Aug 1978). 
Differential cross sections for electron capture in fast- 
ne cca mane age aE collisions are obtained by using the ei- 
onal approximation for the internuclear interaction and the two- 
state, two-center atomic-expansion method for the electron-capture 
amplitude in the impact-parameter formulation. The importance of 
the internuclear potential and the various approximations for the 
ay ey aoe probability for the differential. cross section is exam- 
ined. It is found that when the projectile deflection is included, the 
two-state, two-center atomic-expansion method can predict differen- 
tial cross sections with good agreement with experimental data of 
Cocke et al. and of Bratton et al. 


53891 Addenda: Inelastic collisions of fast charged particles with 
atoms and molecules: The Bethe theory revisited. Inokuti, M.; Itikawa, 
Y.; Turner, J.E. (Argonne National Laboratory, Argonne, Illinois 
60439). Rev. Mod. Phys.; 50: No. 1, 23-35(Jan 1978). 

Since the appearance of the title paper, a number of new 
developments have occurred which need to be included in that body 
of material. We present additional remarks and clarifications which 
supplement and update numerous aspects of the Bethe theory dis- 
cussed in the earlier paper. We also bring the bibliography up to 
date. Plasma stopping — the z* effect, and stopping power for 

icles at extreme relativistic energies are among the new topics 
included. We make several comments on Fano’s earlier review 
article, Ann. Rev. Nucl. Sci. 13, 1 (1963). 


53892 Refined ab initio relativistic electron binding-energy and 
Auger transition-energy calculations. Chen, M.H.; Crasemann, B. 
(Oregon Univ., Eugene (USA). t. of Physics); Aoyagi, M.; 
Mark, H. (National Aeronautics and op te Administration, Moffett 
Field, Calif. (USA). Ames Research Center). pp 204-205 of Interna- 
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tional conference on the physics of electronic and atomic collisions. 
Vol. 1. Amsterdam, Netherlands; North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


53893 Bonding effect in X-ray spectra induced by 84 MeV N* 
ions, Uda, M.; Maeda, K.; Awaya, Y.; Kobayashi, M.; Sasa, Y.; 
Kumagai, H.; Tonuma, ee (Institute of Physical and Chemical Re- 
search, Wako, Saitama (Japan)). pp 190-191 of International confer- 
ence on the physics of electronic and atomic collisions. Vol. 1. 
Amsterdam, Netherlands; North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


53894 Electron capture and loss cross sections for multicharged 
iron and argon ions in argon and molecular hydrogen. Berkner, K.H.; 
Graham, W.G.; Pyle, R.V.; Schlachter, A.S.; Steams, J.W. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). pp 542-543 of 
International conference on the physics of electronic and atomic 
collisions. Vol. 1. Amsterdam, Netherlands; North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


53895 Electron capture to K vacancies in chlorine ions approxi- 
mately equal to 1.55 MeV/AMU,; relation to emergent charge states. 
Datz, S.; Moak, C.D.; Dittner, P.F.; Gomez del Campo, J.; Miller, 
P.D.; Biggerstaff, J.A. (Oak Ridge National Lab., Tenn. (USA)). pp 
630-631 of International conference on the physics of electronic and 
aN collisions. Vol. 1. Amsterdam, Netherlands; North-Holland 
1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


53896 Integrals of the squared form factor over the momentum 
transfer. Matsuzawa, M.; Mitsuoka, S. (University of Electro-Com- 
munications, Chofu, Tokyo (Japan)); Inokuti, M. (Argonne National 
Lab., Ill. (USA)). pp 446-447 of International conference on the 
physics of electronic and atomic collisions. Vol. 1. Amsterdam, 
Netherlands; North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


53897 Recent applications of the R-matrix method to problems in 
low-energy electron-diatomic-molecule scattering. Schneider, B.I.; 
Morrison, M.A.; Hay, P.J. (Los Alamos Scientific Lab., N.Mex. 
(USA)). pp 494 of International conference on the physics of elec- 
tronic and atomic collisions. Vol. 1. Amsterdam, Netherlands; 
North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


53898 Bessel function representation for semiclassical perturba- 
tion scattering. Smith, F.T. (Stanford Research Inst., Menlo Park, 
Calif. (USA). Molecular Physics Center); Miller, WH. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). pp 484-485 of 
International conference on the physics of electronic and atomic 
collisions. Vol. 1. Amsterdam, Netherlands; North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


53899 Electron impact excitation cross-sections for Kr at 15, 30, 
50 and 100 eV. Srivastava, S.K.; Trajmar, S. (Jet Propulsion Lab., 


Pasadena, Calif. (USA)); Cartwright, D.C. (Los Alamos Scientific 
Lab., N.Mex. (USA)). pp 430-431 of International conference on the 
physics of electronic and atomic collisions. Vol. 1. Amsterdam, 
Netherlands; North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


ATOMIC AND MOLECULAR THEORY 


53900 Classical/semiclassical theory for the interaction of in- 
frared radiation with molecular systems. Miller, W.H. (Department of 
Chemistry and Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory, University of California, Berkeley, Cali- 
fornia 94720). J. Chem. Phys; 69: No. 5, 2188-2195(1 Sop '1978). 
A classical model for the interaction of molecular systems 
with infrared radiation is presented. It differs from the usual “semi- 
classical theory of radiation and matter” in that the molecular system 
is treated by classical rather than quantum mechanics, and the 
radiation field is described, as in Jaynes’ neoclassical theory, as 
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classical (mechanical) harmonic oscillators rather than as a classical 
field (i.e., via Maxwell's equations). The classical Hamiltonian for the 


composite system: molecules, radiation, and their interaction: is thus 
that of a completely mechanical system, and its classical dynamics is 
determined by computing the classical trajectories of the system. 
Quantum mechanical interference and tunneling effects can be built 
into the description within the framework of the classical S-matrix 
theory. Even within the strictly classical limit of the model, it is 
shown that all dynamical effects in the interaction of radiation and 
matter are obtained; in the perturbative limit, for example, it is 
shown that absorption and induced emission, and even spontaneous 
emission, which is often difficult to obtain in other classical or 
semiclassical models, appear in a completely straightforward 
manner. 


53901 Graphical approach to the spin-orbit interaction. Huang, 
K.; Starace, A.F. (Behlen Laboratory of Physics, The University of 
Nebraska, Lincoln, Nebraska 68588). Phys. Rev., A; 18: No. 2, 354- 
379(Aug 1978). 

We derive a new form for the matrix element of the two- 
particle mutual spin-orbit interaction in the Breit-Pauli approxima- 
tion. The complexity of standard tensor-operator expansion tech- 
niques is obviated by suitably decomposing the mutual spin-orbit 
interaction into products of spin and orbital angular-momentum 
operators, whose matrix elements in the lm/sub 1/sm/sub s/ scheme 
are obtained in a straightforward manner. Graphical representations 
are given for both the one- and two-particle spin-orbit interactions, 
thereby permitting the analytical evaluation by — techniques 
of the spin-orbit interaction between arbitrary configurations in any 
coupling scheme. The graphical procedure for evaluating these 
matrix elements is demonstrated for LS-coupled configurations 
having two nonequivalent electrons outside closed shells. Various 
properties of the two-particle mutual spin-orbit operator are easily 
illustrated using its graphical representation. 


53902 Photoelectric cross sections for ions scaled from their 
neutral atoms. Huebner, W.F.; Argo, M.F.; Ohlsen, L.D. (Los 
Alamos Scientific Lab., NM). J. Quant. Spectrosc. Radiat. Transfer; 
19: 93-97(1978). 
Removal of outer electrons from an atom does not significant- 
7 Gone the potential and wave functions over the region where 
wave function of the remaining bound electrons is large. This 
explains why the partial cross sections of an ion are similar to those 
of its neutral atom but truncated at the ion’s threshold. Scaling by 
the wave-function-effective-Z can significantly improve the accura- 
cy of the ion partial cross sections. 


53903 Historical development of the Bhabha first-order relativis- 
tic wave equations for arbitrary spin. Krajcik, R.A.; Nieto, M.M. 
(Los Alamos Scientific Lab., NM). Am. J. Phys.; 45: No. 9, 818- 
822(Sep 1977). 

From letters, personal reminiscences, and the published works 
of the authors involved, the historical development of the Bhabha 
system of first-order relativistic wave — for arbitrary spin is 
described. The simplest special cases of these equations reduce to the 
Dirac and DKP (Duffin-Kemmer-Petiau) equations for spin-'/2 and 
spins 0 and 1, respectively. 


GENERAL FLUID DYNAMICS 


53904 (UCRL—80125) Solution of the it Navier— 
Stokes equations via F.E.M. Gresho, P.M.; Lee, R.L.; Stullich, T.W.; 
Sani, R.L. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Feb 1978. Contract W-7405-ENG-48. 21p. (CONF- 
780717—1). Dep. NTIS, PC A02/MF AO1. 

From 2. conference on finite elements in water resources; 
London, UK (10 Jul 1978). 

As a step toward generating a time-dependent, three-dimen- 
sional numerical model of the atmospheric boundary layer, a new 
time integration algorithm for solving the incompressible, two-di- 
je , time-dependent Navier—Stokes equations was developed 
for incorporation into a finite-element computer code. The code 
employs the primitive variables (u,v,p) and includes three types of 
elements, all defined on isoparametric quadrilaterals. The goal was 
to generate accurate, yet efficient solutions to the (semidiscretized) 

i t problem with an algorithm that would be stable for 
any grid spacing and any Reynolds number. While the presentation 
is based on a finite-element spatial discretization, it is by no means so 
limited and could be easily applied to a finite difference discretiza- 
tion. The concept is thought to be fundamentally sound, and this 
method of treating time-dependent flows, and perhaps even steady 
flows, has much to offer with respect to accuracy, stability, and 
computational efficiency. 8 figs. 2 tables. (RWR) 


53905 (UCRL—80127) Numerical smoothing techniques applied 
to some finite element solutions of the Navier—Stokes equations. Lee, 
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R.L.; Gresho, P.M.; Sani, R.L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Feb 1978. Contract W-7405-ENG-48. 
21p. (CONF-780717—2). Dep. NTIS, PC A02/MF A011. 

From 2. conference on finite elements in water resources; 
London, UK (10 Jul 1978). 

Two categories of smoothing techniques which generate con- 
tinuous approximations (i.e., nodal values) of vorticity and pressure 
from finite-element solutions of the Navier—Stokes equation are 
considered. The simplest schemes, developed for quadrilateral ele- 
ments, are those based on combinations of linear extrapolation and/ 
or averaging algorithms which bring element-wise Gauss point eval- 
uations out to node — More complicated schemes based on a 
global smoothing technique which employ the mass matrix (consist- 
ent or lumped) are also presented. An initial assessment of the 
accuracy of several schemes is obtained by comparing with an 
analytical function. Next, qualitative comparisons are made from 
numerical solutions of the steady-state driven cavity problems. Final- 
ly, applications of smoothing techniques to discontinuous pressure 
fields are demonstrated. 


53906 Nonlinear analysis of laminar layer flow over a 
periodic wavy surface. Bordner, G.L. (Argonne National Laboratory, 
Argonne, Illinois 60439). Phys. Fluids; 21: No. 9, 1471-1474(Sep 
1978). 

The problem of laminar, incompressible flow over a periodic 
wavy surface is treated as a first-order perturbation to the boundary 
layer flow on a flat surface. The analysis demonstrates that some 
nonlinear terms in the disturbance boundary-layer equations are first 
order if the wave amplitude and disturbance sublayer thickness are 
comparable in magnitude. Further, the theory predicts that the 
nonlinear effects are confined to the thin sublayer adjacent to the 
wavy surface. Computer-generated, nonlinear solutions are present- 
ed for sinusoidal waves with a range of wave amplitudes, including 
cases with local separated flow regions. 


PROPERTIES AND STRUCTURE OF FLUIDS 


REFER ALSO TO CITATION(S) 54041 


MAGNETOHYDRODYNAMICS 
REFER ALSO TO CITATION(S) 52987, 54082 


53907 Evaluation of feedback in conductive MHD devices. Grin- 
berg, G.K. Magn. Gidrodin.; No. 1, 107-114(1977). (In Russian). 

A method is recommended for computing feedback and the 
self-energizing threshold of conducting M devices. Circuits of 
equivalent magnetizing currents are used for this purpose in addition 
to equivalent electrical circuits. This kind of an approach makes it 
possible to reflect the influence of R/sub m/ on the operation of the 
device. Dimensionless functions were found which determine the 
critical value of the Reynolds magnetic number. The computations 
demonstrated that the redistribution of the magnetic field in the 
machine's operating zone under the influence of an induced field 
must be considered. 


SUPERFLUIDITY 


53908 Attenuation of low-frequency zero sound in 
%He-B. Paulson, D.N.; Wheatley, J.C. ent of Physics, 
University of California, San Diego, La Jolla, California 92037). 
Phys. Rev. Lett.; 41: No. 4, 254-256(24 Jul 1978). 

An extensive satellite peak structure in the attenuation of 5- 
MHz zero sound is observed and characterized in superfluid *He-B. 
The satellites, not predicted by theory, have a strong pressure 
dependence and are most closely spaced and narrowest near zero 
pressure. 


53909 Thermal boundary conductance between graphite and 
liquid helium II. Haben, R.L.; Frederking, T.H.K. (Univ. of Califor- 
nia, Los Angeles). Adv. Cryog. Eng.; 20: 383-388(1975). 

In Se investigations of su uid helium 
II, liquid temperature differences have to be known for the determi- 
nation of thermomechanical driving forces. In classical liquids many 
boundary layer investigations indicate that solid thermometers inside 
and at solid walls facing the liquid are satisfactory when continuum 
conditions prevail and thermal contact resistances are negligible. 
Accordingly, the interfacial temperature on the liquid side is equal to 
the temperature on the solid side. In contrast, attachment of the 
thermometer to the solid wall may not be satisfactory for liquid 
helium II temperature measurements because of the solid-helium II 
thermal contact resistance (Kapitza resistance), in particular when 
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heat flows through the wall. Therefore, either resistance thermom- 
eters in relatively large liquid chambers or immersion thermometers 
of small size have been used. When a certain AT/T tolerance has 
been specified for the relative difference in temperature T between 
the solid wall and the liquid helium II, the maximum admissible 
measuring current may be determined provided the thermal proper- 
ties, including the Kapitza conductance, are known. It is the purpose 
of this note to report data for graphite thermometers produced from 
aquadag. Prior to the data presentation, however, some aspects are 

resented of recent Kapitza resistance research related to surface 
impurities (physical and chemical imperfections). The latter are 
expected to be present, possibly in large concentrations, in the 
graphite thermometer surface layer. 


HIGH ENERGY PHYSICS 
REFER ALSO TO CITATION(S) 54027 


53910 (JINR-D—1.2-10400(V.1)) Proceedings of the 18. interna- 
tional conference on energy physics. Vol. 1. (Joint Inst. for 
Nuclear Research, Dubna (USSR)). 1977. 501p. (CONF-760719—). 
Dep. NTIS (US Sales Only), PC A22/MF AO1. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 

Separate abstracts were entered individually into the data 
base. (JFP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


53911 (ORO—2504-268) High Energy Accelerator and Colliding 
Beam User Group. Progress report. (Maryland Univ., College Park 
(USA). Dept. of Physics and Astronomy). Dec 1977. Contract EY- 
76-C-05-2504. 81p. Dep. NTIS, PC A05/MF AO1. 

Portions of document are illegible. 

Experimental research on high energy physics is summarized. 
A list of publications is included. (JFP) 


ELECTROMAGNETIC INTERACTIONS 


53912 (SLAC-PUB—1748) Threshold and other properties of U 
particle production in e* e~ annihilation. Perl, M.L. (Stanford Linear 
Accelerator Center, CA (USA)). May 1976. Contract EY-76-S-03- 
0326. 31p. (CONF-760473—3). Dep. NTIS, PC A03/MF AO1. 

From International conference on production of particles 
with new quantum numbers; Madison, WI, USA (22 Apr 1976). 

The anomalous ep events produced in e*e™ annihilation, e 
+e —>e + a + missing energy, (1) was explained as the 
decay products of a pair of U particles produced in the reaction e* 
+e — U* + U-. (2) New data is presented on the U particles in 
the energy region just above their production threshold and results 
of a study of the nature of the particles carrying off the missing 
energy in Eq. (1). While presenting these new results the present 
status of knowledge of the anomalous ey events and their U particle 
explanation is briefly reviewed. 19 references. (JFP) 


53913 (SLAC-PUB—2118) Jets in e*e~ annihilation. Hanson, 
G.G. (Stanford Linear Accelerator Center, CA (USA)). May 1978. 
Contract EY-76-S-03-0326. 28p. Dep. NTIS, PC A03/MF AOl. 

The latest results on R, the ratio of the total cross section for 
production of multihadronic events to the muon pair production 
cross section, and inclusive distributions of hadrons from e* e~ 
annihilation in the center-of-mass energy range from 2.6 to 7.8 GeV 
are presented. The evidence for jet structure is reviewed. Inclusive 
distributions of hadrons in Feynman x, rapidity, and transverse 
momentum relative to the jet direction are studied. Particular em- 
phasis is placed on the method used to measure these inclusive 
distributions and the biases which might result from this method. 


53914 Hadronic properties of the photon in high-energy interac- 
tions. Bauer, T.; Spital, R.D.; Yennie, D.R.; Pipkin, F.M. (Labora- 
tory of Nuclear Studies, Cornell University, Ithaca, New York 
14853). Rev. Mod. Phys.; 50: No. 2, 260-436(Apr 1978). 

High-energy photon interactions are discussed in terms of the 
hadronic structure of the photon, which is expressed by means of a 
formulation which is akin to, but somewhat more general than, 
vector-meson-dominance or specific generalized vector-dominance 
models. Experiments which demonstrate and yield information about 
this hadronic structure are discussed critically, and the resulting 
information is carefully evaluated. Special attention is paid to diffrac- 
tive processes such as the photoproduction of vector mesons and to 
photon shadowing effects on nuclei. Relationships to other views of 
photon interactions, such as the parton model and the space-time 
description, are also discussed; these views are seen to complement 
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the hadronic structure picture rather than to be in conflict. The 
general overview is that there is ample evidence which shows that 
the photon’s hadronic structure plays a significant role in its interac- 
tions. What further work would most significantly enhance the 
understanding of the hadronic structure of the photon is also pointed 
out. 


53915 Study of photons produced simultaneously with the J/psi 
particles at the CERN Intersecting Storage Rings. Cobb, J.H.; Iwata, 
S.; Palmer, R.B.; Rahm, D.C.; Stumer, I. (Brookhaven National 
Lab., Upton, N.Y. (USA)); Fabjan, C.W.; Fowler, E.C.; Mannelli, L.; 
Mouzourakis, P.; Nakamura, K. Phys. Lett., B; 72: No. 4, 497-499(16 
Jan 1978). 
As a part of the study of the inclusive production of electron 
pairs in anti pp collisions at the CERN Intersecting Storage Rings 
ISR), a search has been performed for additional photons accompa- 
nying J/psi particles. The results suggest that (43 +-21)% of the J/ 
psi’s are produced via the photonic decay of one of the chi(3.5) 
States. 


WEAK INTERACTIONS 


53916 (ANL-HEP-CP—78-21) Study of the isospin properties of 
single-pion production by neutrinos. Barnes, V.E.; Carmony, D.D.; 
Garfinkel, A.F. (Argonne National Lab., IL (USA)). 1978. Content 
W-31-109-ENG-38. 9p. (CONF- 780453—6). Dep. NTIS, PC A02/ 
MF AO1. 

From Neutrinos; West Lafayette, IN, USA (28 Apr 1978). 

Results are presented on the three single-pion production 
reactions vP-y~ Pr*, vn-u~ n7z*, and vn-u~ Par®. Measurements were 
made from threshold to a neutrino energy of 1.5 GeV using the 
Argonne National Laboratory 12-foot bubble chamber filled with 
deuterium and exposed to a broad band neutrino beam. In addition to 
a resonant isospin I = 3/2 N/sub 7/ amplitude, a large I = 1/2 
amplitude was found as predicted by Adler. 


53917 Measurement of the f/sub +/ form factor in K°/sub L/ + 
a*~e~*y decays using a large hydrogen bubble chamber. Engler, A.; 
Keyes, G.S.; Kraemer, R.W.; Tanaka, M.; Cho, Y.; Derrick, M.; 
Lissauer, D.; Miller, R.J.; Schiereth, J. (Carnegie-Melion University, 
Pittsburgh, Pennsylvania 15213). Phys. Rev., D; 18: No. 3, 623-632(1 
Aug 1978). 

The decay K°/sub L/ — zrev was studied in an experiment 
using the Argonne 12-ft bubble chamber exposed to a K°/sub L/ 
beam of momentum 550 +- 35 MeV/c. Use of the monochromatic 
beam and the large chamber volume allowed the selection of about 
12 000 K°/sub e/3 events, containing a small [(5.3 +- 0.5) %] and 
well understood background from K°/sub mu3/ decay. The main 
feature of this experiment is the good acceptance over the Dalitz 
plot which minimizes possible systematic errors in the determination 
of the vector form factor f/sub +/(q?). We find that the data are 
adequately described by a linear q? parameterization, f/sub +/(q?) 
= f/sub +/(0)[1 + A/sub +/q?/ m/sub 7/7], with the slope 
parameter A/sub +/ = 0.028 +- 0.004 before radiative corrections 
are made. Direct application of radiative corrections, as calculated 
by Ginsberg, yields A/sub +/ = 0.025 +- 0.005. Our result is in 
good agreement with other recent experiments and with the assump- 
tion of K* (890) dominance. 


53918 New measurement of the A helicity in the decay =° — 
Az. Bunce, G.; Handler, R.; March, R.; Martin, P.; Pondrom, L.; 
Sheaff, M.; Heller, K.; Overseth, O.E.; Skubic, P.; Devlin, T.; 
Edelman, B.; Edwards, R.T.; Schachinger, L.; Yamin, S.P. (Depart- 
ment of Physics, University of Wisconsin, Madison, Wisconsin 
53706). Phys. Rev., D; 18: No. 3, 633-640(1 Aug 1978). 

A sample of 6075 decays of unpolarized =° hyperons has been 
obtained in the Fermilab neutral-hyperon beam. All decay products 
from the sequence =° — 7°A, 7° > yy, A — pa were detected. 
Analysis of the proton asymmetry in the A decay gave aJoa/sub A/ 
= - 0.317 +- 0.027 or a/sub Xi0/ = - 0.490 +- 0.042. A comparison 
with the world average for a/sub Xi-/ gives a Al = 3/2 amplitude 
of 25 +- 9%. 


53919 Comment on the absence of the pionic mode in tau decay. 
Ahn, Y. (Seoul National University, Seoul (Korea). Department of 
Physics); Kim, J. (Johns Hopkins Univ., Baltimore, Md. (USA). 
Dept. of Physics); Song, H.S. (Stanford Linear Accelerator Center, 
Calif. (USA)). Phys. Lett, B; 73: No. 2, 196-198(13 Feb 1978). 
A possible suppression of the pionic mode in the tau decay is 
discussed under the assumption of tau being a spin 3/2 object. The 
computed branching ratios are compared with existing data. 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 53915 


53920 (BNL—24339) anti pp systems at ISABELLE. Palmer, 
R.B. (Brookhaven National Lab., Upton, N.Y. (USA)). 1978. Con- 
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tract EY-76-C-02-0016. 13p. (CONF-780345—5). Dep. NTIS, PC 
A02/MF AO1. 
_— p-p workshop; Berkeley, CA, USA (27 Mar 1978). 
A proposed experiment for the study of anti pp systems is 
outlined. Three schemes are considered or stages with steadily 
increasing cost and complesity, only the last of which meets the 
requirement of the minimum acceptable luminosity. The step by step 
presentation permits a study of the real limits. (JFP) 


53921 (CONF-770674—9) Effects of recent measurements on 
phase shift analysis of nucleon—nucleon Arndt, R. (Vir- 
roth: Polytechnic Inst. and State Univ., Blacksburg (USA)). 1977. 
EY-76-S-05-4928. 26p. Dep. NTIS, PC A03/MF AOl. 
From Nucleon-nucleon interaction meeting; Vancouver, 
Canada (27 Jun 1977). 
Four recent measurements in pp and np scattering below 250 
MeV are used to indicate the substantial influence that new experi- 
ments can have upon phase parameters derived from the ex 
data base. The cases are described separately, and the collective 
effect upon energy dependent analyses is discussed. It is indicated 
that the types of change are far from negligible. 7 refs. (JFP) 


53922 Search for charm production in neutron interactions near 

250 GeV/c. Abolins, M.A.; Matthews, J.A.J.; Sidwell, R.A. —_ 
State Univ., East Lansing (USA)); Edwards, K K.W.; Harrison, M 

{Carleton Univ., Ottawa, Ontario (Canada)); Barton, H.R. Ir; 

Brindza, P. (Fermi National Accelerator Lab., Batavia, IIl. (USA)); 

Reay, N.W. (Ohio State Univ., Columbus (USA)). Phys. Lett., B; 73: 

No. 3, 355-358(27 Feb 1978). 

The authors have searched for narrow two-body enhance- 
ments produced in the forward direction in n-Be interactions near 
250 GeV/c. No significant signal in any channel is found, and upper 
limits are reported for charm production times branching rate to be 
200-1000 nb/nucleon for masses in the range 1.7< =m< =3.5 GeV/ 
c® 


53923 Polarization of inclusively produced protons at p/sub per- 
pendicular/ = 1.5 GeV/c. Carroll, A.S.; Lazarus, D.M.; Yamin, S.P. 
(Brookhaven National Laboratory, U: ton, New York 11973). Phys. 
Reyv., D; 18: No. 3, 619-622(1 Aug 7 1978). 

polarization of protons inclusively ene from a 
platinum target by 28.3-GeV/c incident protons has been measured 
at pperpendicular was used to analyze the polarization of protons at 
7 GeV/c. The measured proton polarization was 0.05 +- 0.08, 
which includes the estimated systematic error of +- 0.038. 


53924 Real part of the p-p, p-d, p-n scattering 

from 50 to 400 GeV. Gross, D.; Jenkins, E.; Kuznetsov, 
A.; Maramud, E.; Morozov, B.; Nikitin, V.; Nomokonov, P.; Pili- 
penko, Y.; Sandacz, A.; Smirnov, V.; Yamada, R. (Fermi National 
Accelerator Laboratory, Batavia, Illinois 60510). Phys. Rev. Lett.; 41: 
No. 4, 217-220(24 Jul 1978). 

Proton-proton and proton-deuteron elastic scattering has been 
measured for incident laboratory energy from 50 to 400 GeV; 
minimum vertical-bar t vertical-bar values were, for p-p, 0.0005 
(GeV/c)’, and for p-d, 0.0008 (GeV/c)*. From the differential cross 
sections we have determined the ratios of the real to i 
of the forward scattering amplitude, rho/sub p/p and end tho/s n/a, p/d, 
for p-p and p-d scattering. Using a Glauber approach and a sum-of- 
exponentials form factor we obtain rho/sub d/n for p-n scattering. 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 53915, 53916 


53925 Analysis of pion-nucleon scattering up to 10 GeV/c. 
Hendry, A.W. (Lawrence Berkeley Laboratory, University of Cali- 
fornia, Berkeley, California 94720). Phys. Rev. Lett.; 41: No. 4, 222- 
225(24 Jul 1978). 

I have analyzed pio’ apne war elastic scattering data from 1.6 
GeV/c up to GeV/c. analysis makes use of physical impact- 
parameter picture as an intermediate step. Many of the resulting 
partial-wave amplitudes show structure in their Argand plots. These 

are discussed in terms of possible high-spin resonances. 


53926 Angular dependence of high-transverse-momentum inclu- 
ee rege EE and pp interactions. Donaldson, G.; 
; Lai, K.W.;  Ammg I. (Brookhaven National Lab., 
Wane. Gorse N. ¥ Aisa}, Barnes, A.V.; Mellema, D.J.; Tollestrup, A.V.; 
R.L. (California Inst. of Tech., Pasadena (USA)); Dahl, 
O.L; Johnson, R.A. Phys. Lett., B; 73: No. 3, 375-379(27 Feb 1978). 
The inclusive 7° production has been measured at high trans- 
verse momentum from both pion and proton beams at 100 and 200 
GeV/c. eee ears soee pene & On on ae 
distribution and evidence for my f in both p interactions. 


The a*~ °X cross sections fall less steeply — x(parallel) = 
(p(parallel)/p/sub max//sub cm/, and peak at x(parallel) = 0.14, in 
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53927 Study of Kz scattering using the reactions K* p — 
K*-a*n and K*-p — K*~ a A** at 13 GeV/c. Estabrooks, P. 
(McGill Univ., Montreal, Quebec (Canada)); —> R.K. (Carle- 
ton Univ., Ottawa, Ontario (Canada)); Martin, A .D. (Durham Univ. 
)); Dunwoodie, W.M ; Lasinski, T.A.; Leith, D.W.G.S. (Stan- 
‘ord Linear Accelerator Center, Calif. (USA)). Nucl. Phys., B; 133: 
No. 3, 490-524(27 Feb 1978). 
An elastic Ka -wave analysis is presented. It is based 
on higistatisies data for the reactions K*~ p > K*~ w* n and K*~ p 
A** at 13 GeV obtained in a spectrometer experiment 
performed at SLAC. For each reaction, a t-dependent parametriza- 
tion of the production amplitudes provides information on both the 
a ae So production mechanisms and on K7 
. Knowledge of the t then allows a calculation 
of the Kz partial-wave amplitudes for Ka masses from 0.7 to 1.9 
GeV. The results of such analyses using data for (i) the neutral recoil 
reactions, (ii) the A** recoil reactions, and (iii) both neutron and A** 
recoil reactions simultaneously are presented. 


53928 Reaction K-n — K~a* an at 12 GeV/c. Lucas, P.; 
Bachman, L.; Chien, C.Y.; Pevsner, A. (Johns Hopkins Univ., Balti- 
more, Md. (USA)). Nucl. Phys., B; 133: No. 3, 365-396(27 Feb 1978). 
The reaction K-n —> K-a* an has been studied in the 
SLAC 82 in. liquid ——— bubble chamber with a beam momen- 
tum of 12 GeV/c. Altho the kinematic fit for this final state has 
only one constraint, n othelces a reasonably pure sample has been 
obtained. The cross section for the reaction is 1.02 +- 0.10 mb. The 
process K~ n —> K*°g90A~ is observed with cross section 36 +- 9 ub 
pe t-slope.of 10 +- 2 (GeV/c)~?. A kaon diffraction dissociation 
ange ee ee although the Q-si; is not so strong as in 
experiments wi vik colle P —— Neutron dissociation into na” a~ is 
also observed wi to those of proton dissociation 
into p7r* 7r~, but with a Soander t-distribution. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 


53929 (ORO—5223-11) Intermediate-energy nuclear theory. Pro- 
gress report, July 1, 1977—June 30, 1978. Bryan, R.A. (Texas A and 
M Univ., College Station (USA). Dept. of Physics). Mar 1978. 
Contract EY-76-S-05-5223. 1lp. Dep. NTIS, PC A02/MF AOI. 
The research reported has centered on the nucleon-nucleon 
interaction at medium energies, with especial emphasis on the reac- 
tion NN — NNz up to 800 MeV. Elastic NN scattering near the 
pion production threshold was also investigated, bo — 
lhase-shift analysis of data and theoretical interpretation of 
intermediate-range force. The quasi-elastic amplitude N anti N — 
am for 4m/sub pi/? = t = SOm/sub pi/? was tudied because of its 
ing on the problem; a simple but useful model was devel- 
oped. Finally, work on the ——— reaction yN — 7A 
was —— and the close with the amplitude 
NN — NNz exploited. A list of publications is included. 


53930 Light-plane commutators and om to dq =~ o—- 
vation of axial-vector current. Fuchs, N.H.; ay 

of Physics, Purdue University, West Lafayette, 47 

Rev., D; 18: No. 3, 889-899(1 Aug 1978). 

Corrections to the y conserved axial-vector current 
hypothesis are evaluated by taking into account the contributions of 
the radially excited pseudoscalar mesons, whose existence is predict- 
ed in the quark model. The coupling of these mesons to the axial- 
vector current is first order in chiral-symmetry breaking. Several 
sum rules, related to matrix elements of light-plane commutators of 
charges and divergences of currents, are lyzed. Predictions are 
made for some decay modes of the radially excited pseudoscalar and 
vector mesons. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 53936, 54017 


symmetric gauge theories of 
Sidhu, D.P. (Brookhaven 
Upton, N.Y. (USA)). 1978. Contract EY-76-C-02- 
. NTIS, PC A02/MF AO1. 
ayette, IN, USA (28 Apr 1978). 
broken left- 


53931 (BNL—24129) Left—right 
weak and gg 


National ‘co 
0016. 1 -780453—1). 
ae ~~ West 

We review the recent pro in spontaneously 

right symmetric gauge theories of weak and interac- 
tions. Recently A F theories based on the group SU(2)/Sub L/ x 


SU(2)/sub R/ x have been ps as serious candidates for a 
unified description of the weak and electromagnetic interactions. 
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Such theories have a number of attractive features which are not 
shared by the standard SU(2) x U(1) theories. Parity violation as well 
as CP-violation are spontaneous in origin and, therefore, theories are 
parity conserving before spontaneous breakdown of the symmetry 
and also afterwards at pene gre energies. The asymmetry in low 
energy charged current weak interaction, i.e., predominance of left- 


charged current interactions over the right-handed ones, is a 


a of the symmetry breaking thus leading to a conceptual- 
ly different picture of weak interaction at low energies. Another 
appealing feature of these theories is the beauty and richness of the 
structure of weak neutral current interactions. One can have a parity 
conserving structure of the neutral currents (one neutral boson (Z/ 
sub V/) has pure vector and the other (Z/sub A/) pure axial vector 
oo to quarks and leptons) which is natural in the technical 

the Sead. Models of this type provide the most elegant 
explanation of the failure to Sat pay violation in atoms at the level 
predicted on the basis of the Weinberg-Salam model. In spite of 
manifestly parity conserving neutral current interactions, v/sub p./N 
and anti ‘wen p/N (also v/sub p/e and anti v/sub p/e) neutral 
current cross-sections have to be unequal in these theories because of 
the definite parity and charge conjugation of the Z-bosons. 


Properties of neutral gauge bosons in weak-interaction 

with “natural” parity conservation. ene oe R.N.; Sidhu, 

ent of Physics, The City College of the City Universi- 

ty of New York, New York, New York 10031). Phys. Rev., D; 18: 
No. 3, 856-862(1 Aug 1978). 

We show how to obtain the predictions of the SU(2) x U(1) 
Weinberg-Salam model for neutrino neutral-current interactions in 
the context of SU(2)/sub L/ x SU(2)/sub R/ x U(1) gauge models 
which have “naturally” parity-conserving structure for all neutral- 
current interactions and nonvanishing fermion masses. The possibil- 
ity of one of the neutral vector bosons being lighter than the charged 
W boson in these theories is explored. We discuss other confusions 
between one-Z and two-Z gauge theories. Some inequalities relating 
neutral-current cross sections which arise from the Higgs-multiplet 
structure of the models are worked out. 


53933 Fermions and bosons interacting with arbitrarily strong 
external fields. Rafelski, J. (Argonne National Lab., Ill. (USA)); 
Fulcher, L.P. (Bowling Green State Univ., Ohio (USA). Dept. of 
Physics); Klein, A. (Pennsylvania Univ., Philadelphia (USA). Dept. 
of Physics). Phys. Rep.; 38: No. 5, 227-361(Mar 1978). 

The question, ‘What hap to the electron orbitals as the 
charge of the nucleus is incr without bounds’ has inspired much 
of the interest in the description of particles bound strongly by 
external fields. Interest in this problem and in the related Klein 
paradox extends back nearly to the beginnings of relativistic quan- 
tum mechanics. However, the correct interpretation of the theory 
for overcritical potentials, where the parts of the complete set of 
single particle fm me associated with particles and antiparticles 
are no longer distinct, was given only recently. The understanding 
of the spectrum of the Dirac and Klein-Gordon equations is essential 
in order to obtain an appropriate physical description with quantum 
field theory. The strong binding by more than twice the rest mass of 
the particles in overcritical external potentials leads to qualitatively 
new effects. In the case of fermions spontaneous positron emission 

pe oo by creation of a charged lowest energy state is found, 
ie. ac ed vacuum. The number of positrons produced spontane- 
ously is limited by the Pauli exclusion principle. For bosons it is 
found that depending on the character of the external potential, 
either neutral or charged Bose condensates develop. While the 
questions associated with the meson fields seem academic at the 
moment, the effects attributed to the fermion field stand a good 
chance of being tested in an experiment in the near future. It is 
expected that in heavy ion collisions such as uranium on uranium 
near the Coulomb barrier overcritical electromagnetic fields will be 
created. 


53934 Decay of the upsilon into photons and gluons. Brodsky, 
S.J.; DeGrand, T.A.; Horgan, R.R. (Stanford Linear Accelerator 
Center, Calif. (USA)); Coyne, D.G. (Princeton Univ., N.J. (USA)). 
Phys. Lett., B; 73: No. 2, 203-206(13 Feb 1978). 

The hadronic decays of heavy quark-antiquark 1°S, reson- 
ances such as the psi/J or UPSILON can provide an ideal laboratory 
for studying the pro; Snap ote of gluon jets. The predictions of QCD 

theory for gluon-jet structures, hadronic multiplicities, 

tation distributions, and an distributions are discussed. 

In jad perm the channel (Qanti ‘y+X, whose rate, spectrum, 

and angular distribution are predicted i a lowest order, should allow 

the study of the jet and resonance structure produced via two 
intermediate gluons. 


53935 Variation of the charged particle magnetic muneat — 
nonadiabatic motion in a dipole field. Il'in, V.D.; Il'ina, 

— Gosudarstvenny Dh Eke (USSR). Nauchno Ieledovatet’ skij 
eT) Ge eeu) Fiziki Eksp. Teor. Fiz.; 72: No. 3, 983-988(Mar 
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The law of variation of the magnetic moment of an electron 
in a dipole trap due to multiple reflection is investigated. It is shown 
that for some certain initial conditions the particle lifetimes measured 
are in agreement with the theoretical expression for variation of the 
magnetic moment p for a single reflection provided the assumption 
of random accumulation of A p is made. An expression for the 
diffusion coefficient due to qunndidhetaitg of the motion is obtained. 


WEAK INTERACTIONS 
RF ER ALSO TO CITATION(S) 53931 


53936 SU() breaking for semileptonic decays of charmed bar- 
yons. Buccella, F.; Sciarrino, A.; Sorba, P. (Istituto di Fisica 
dell’Universita’, Roma INFN Sezione di Roma, Italy). Phys. Rev., D; 
18: No. 3, 814-818(1 Aug 1978). 

The effects of SU(4) breaking are studied in connection with 
the semileptonic decays and magnetic moments of the baryons with 
charm + 1. Substantial suppression factors are predicted for the 
decay in which the final baryon belongs to the decimet. The conse- 
quences of a vanishing magnetic moment for the charmed quark are 
studied in detail. 


53937 Changes of symmetry in weak interactions at large trans- 
verse momenta, Eliezer, S.; Weiner, R.M. (Plasma Physics 

ment, Soreq Nuclear Research Center, Yavne, Israel). Phys. Rev., D: 
18: No. 3, 879-883(1 Aug 1978). 

The weak reaction 1 + p—> I’ + X is treated at high —- 
in the framework of field theories at finite temperature T, where 
proportional to the average transverse momentum <p/sub perpen- 
dicular/> of the outgoing lepton I’. In models with spontaneous 
symmetry breaking, we find a restoration of symmetry (e.g., parity) 
with increasing <p/sub perpendicular/>. The following simple 
relation between the depolarization R = P (<p/sub J ing ages yo 
>)/P (<p/sub perpendicular/> = 0) of leptons, 

Higgs particle M/sub H/, and ee ¥y is derived: M/sub H// 
yy 9>p/sub perpendicular/>/32 -R. 


53938 Neutral-current structure in SU(2) x U(1) x U(1) gauge 
models. Ma, E. (Department of Physics and Astronomy, University 
of Hawaii at Manoa, Honolulu, Hawaii 96822). Phys. Rev., D; 18: No. 
3, 961-962(1 Aug 1978). 

Constraints on the neutral-current structure in SU(2) x U(1) x 
U(1) gauge models are obtained for the suppression of parity non- 
conservation in atomic physics. 


53939 p—e+y: why so interesting. Humpert, B. (Stanford 
Linear Accelerator Center, Calif. (USA)). Helv. 4 Acta; 50: No. 
5, 676-699(30 Nov 1977). 

From Swiss Physical Society spring meeting; Lausanne, Swit- 
zerland (14 - 15 Apr 1977). 

The attempts at an implementation of muon number noncon- 
servation in the gauge theory framework are presented. After dis- 
cussing the experimental and theoretical constraints in constructing 
models, the author focuses on the proposed explanations for a 

ible violation of muon number and investigates the cxpeuneatal 

implications. The background of y—-e+y due to radiative muon 

decay is analyzed with the conclusion that it cannot explain the six 
events seen at SIN. 


STRONG INTERACTIONS, GENERAL 


53940 Finite isospin groups and their experimental consequences. 
Yamada, K. (Stanford Linear Accelerator Center, Stanford Universi- 
ty, Stanford, California 94305). Phys. Rev., D; 18: No. 3, 935-942(1 
Aug 1978). 

Under the assumption that the observed isospin symmetry is a 
manifestation of the group structures of hadrons and their interac- 
tions, it is attempted to determine the order of the symmetry group, 
if finite, and to clarify the physical meaning of each group element. 
Our scheme is based on the observations that (1) c’ cations of 
particles according to irreducible representations of both the finite 
and the continuous groups are possible under certain restrictions, 
and (2) the transformation law of particles under continuous rota- 
tions in isospin space cannot be established directly by experiments. 
In particular, we consider the polyhedral kaleidoscope groups. The 
consistent formulation by finite groups needs a cieuien rule to 
exclude unobserved exotic states, which turns out to be a require- 
ment of charge conservation. Several experiments are suggested to 
test our assumptions in strong-interaction processes. 


STRONG INTERACTIONS, BARYON NO.=0 
REFER ALSO TO CITATION(S) 53954, 54011 


53941 (ORO—3992-335) M1-transitions in the MIT bag model. 
Hackman, R.H.; Deshpande, N.G.; Dicus, D.A.; Teplitz, V.L. (Hol- 
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lins Coll., Va. (USA); Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA); Oregon Univ., Eugene (USA); Texas Univ., 
Austin (USA)). Mar 1977. Contract EY-76-S-05-3992. 42p. Dep. 
NTIS, PC A03/MF A0O1. 

In the MIT bag model, the M1-transitions of low lying 
hadrons are investigated. The following calculations are performed: 
32 hadron masses are recomputed with a choice of bag parameters 
designed to give the correct values for the proton magnetic moment, 
p/sub p/, and several masses, M/sub rho/ M/sub w/ M/sub A/ M/ 
sub 1/, and M/sub D/; (2) eta, eta’, eta/sub c/ mixing is computed 
in an untrustworthy approximation; and the widths for 38 MIl- 
transitions are computed. 


53942 Counting narrow levels of quarkonium. Quigg, C. (Fermi 
National Accelerator Lab., Batavia, Ill. (USA)); Rosner, J.L. (Min- 
nesota Univ., Minneapolis (USA). School of Physics and Astron- 
omy). Phys. Lett., B; 72: No. 4, 462-464(16 Jan 1978). 

It is shown rather generally that the number of *S; levels of a 
(Qanti Q) system which lie below the threshold for Zweig-allowed 
decay grows as a.(m/sub Q//m/sub c/)/sup 1/2/, where m/sub Q/ 
and m/sub c/ are the masses of the heavy quark Q and of the 
charmed quark. Reference to the charmonium system and considera- 
tion of specific potential models both indicate a coefficient a approxi- 
mately 2, implying that for the UPSILON family (m/sub Q/ ap- 
proximately 5 GeV) three of four quasistable *S, levels should lie 
below threshold. 


STRONG INTERACTIONS, BARYON NO.=1 
REFER ALSO TO CITATION(S) 53941, 53954 


53943 (IS—4413) Particle production in relativistic heavy ion 
collisions. Vary, J.P. (Ames Lab., IA (USA)). Apr 1978. Contract 
W-7405-ENG-82. 36p. Dep. NTIS, PC A03/MF AOI. 

Within the framework of multiple scattering theory both the 
conventional limiting case of independent multiple collisions of 
nucleons and the multiple scattering of collective degrees of freedom 
are presented and contrasted. Dramatically different predictions may 
be obtained for particle production in relativistic nucleon-nucleus 
and nucleus-nucleus collisions. First is studied the pion multiplicity 
distributions to uncover evidence for a coherent-collective mecha- 
nism. Attention is then focused on potentially more conclusive 
tests—subthreshold (in the nucleon-nucleon kinematics) production 
of massive particles: anti p, K~, psi/J and W, as examples. Evidence 
for a collective mechanism is found by examining subthreshold anti 
production data in particle-nucleus collisions and contrasting wi 
results from the IMC model including realistic Fermi motion. As 
perhaps the leading candidate for a coherent-collective mechanism 
the coherent tube model is specifically adopted to explain these data 
since it has been successful in high energy particle-nucleus collisions. 


53944 rho-meson intermediate states in 7-nucleon scattering. 
Miller, G.A. (Department of Physics, University of Washington, 
mm” Washington 98195). Phys. Rev., C; 18: No. 2, 914-917(Aug 

Modifications of the Chew-Low theory caused by the inclu- 
sion of rho-nucleon intermediate states are examined. Although this 
effect changes the form factors necessary to reproduce the (3,3) 
resonance, no significant change in the resulting phase shifts is 
obtained. The use of rho-nucleon intermediate states does not elimi- 
nate the “ghost state” pole in those spin-isospin channels for which 
the driving term is repulsive. 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


REFER ALSO TO CITATION(S) 53943 


53945 Thresholds and the rising pion inclusive cross section. 
Jones, S.T. (Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720). Phys. Rev., D; 18: No. 3, 726-733(1 
Aug 1978). 

In the context of the hypothesis of the Pomeron-f identity, it 
is shown that the rising pion inclusive cross section can be explained 
over a wide range of energies as a series of threshold effects. Low- 
mass thresholds are seen to be important. In order to understand the 
contributions of high-mass thresholds (flavoring), a simple two- 
channel multiperipheral model is examined. The analysis sheds light 
on the relation between thresholds and Mueller-Regge couplings. In 
particular, it is seen that inclusive-, and total-cross-section threshold 
mechanisms may differ. A quantitative model based on this idea and 
utilizing previous total-cross-section fits is seen to agree well with 
experiment. 


53946 pd — ndz* reaction mechanisms. Duck, I.; Hogstrom, 
K.R.; Mutchler, G.S. (T. W. Bonner Nuclear Laboratories, Rice 
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University, Houston, Texas 77001). Phys. Rev., C; 18: No. 2, 887- 
897(Aug 1978). 

Reaction mechanisms for pd — ndz* are examined at ener- 
gies in the A resonance region. A model based on single and double 
scattering amplitudes with 7 production at any one of the vertices 
provides a reasonable fit to the data. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 
REFER ALSO TO CITATION(S) 53955, 54035, 54036 


53947 (ORO—3992-329) Affine extensions of supersymmetry: 
the finite case. Ne’eman, Y.; Sherry, T.N. (Tel Aviv Univ. (Israel); 
Texas Univ., Austin (USA). Center for Particle Theory). Jan 1978. 
Contract EY-76-S-05-3992. 3lp. Dep. NTIS, PC A03/MF AOl. 

The graded Poincare (GP) Lie algebra of supersymmetry is 
examined with a view to a possible affine extensions of 
the algebra, i.e., extensions of the GP algebra which contain as a 
subalgebra the Lie algebra ga(4,R). Attention is restricted to an 
examination of the finite extensions. It is explicitly demonstrated that 
if only a symmetric tensor generator is adjoined to the GP algebra, 
then such a generator cannot generate all the deformations, in 
particular the shear, of the general affine group GA(4,R). Similarly, 
it is shown that adjoining the supersymmetry generator to ga(4,R) 
cannot lead to closure of the oe a even in the trivial 
case. It is further demonstrated that LA ga(4/4, R) does not 
contain the Lie algebra ga(4,R) represented over the entire super- 
space upon which ga(4/4, R) is defined. 


53948 (ORO—3992-334) Graded spin-extension of the algebra of 
volume- deformations. Ne’eman, Y.; Sherry, T.N. (Tel 
Aviv Univ. (Israel); Texas Univ., Austin (USA). Center for Particle 
Theory). Mar 1978. Contract EY-76-S-05-3992. 13p. Dep. NTIS, PC 
A02/MF AOl1. 

An infinite GLA is presented analogous to the spinning string 
(vibrating-rotating membranes) based on SL(3,R) plus two infinite 
sets of operators S/sub m//sup j/ (spinors, j = 1/2, 5/2, 9/2. . .) and 
E/sub m//sup j/ (tensors, j = 1, 3, 5, . . .), with brackets [S,S] C E, 
(E,E) = 0, (S,E) = 0. 


53949 Charge conjugation, signature and twists. Eylon, Y. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nucl. 
Phys., B; 132: No. 1, . 65-76(1978). 

The distinction between charge conjugation and signature in 
the analysis of quark diagrams is discussed. The signature twist is 
different from the quark-line twist (which, for mesons, is related to 
charge conjugation). They coincide only in the planar level. 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


(BNL—24295) Neutral current constraints on gauge 
models of weak and electromagnetic interactions. Langacker, P.; 
Sidhu, D.P. (Pennsylvania Univ., Philadelphia (USA). Dept. of 
Physics; Brookhaven National Lab., oo N.Y. (USA)). 1978. 
Contract EY-76-C-02-0016. 7p. (CONF-780453—5). Dep. NTIS, PC 
A02/MF AOl1. 
From Neutrinos; West Lafayette, IN, USA (28 Apr 1978). 
Recent studies by Sehgal and Hung and Sekurai suggest that 
neutrino hadron neutral current couplings must lie in one of two 
allowed regions in — parameter space. Their analyses are 
extended using realistic BNL/sub vy/ and anti v/sub j/ spectra in 
the elastic v/sub i. (anti v/sub p/P) calculations and also con- 
straints imposed by the q?-distributions are studied. Also these 
results are compared with a variety of gauge models. The Weinberg- 
Salam and SU(2)/sub L/ x SU(2)/sub R/ x U(1) models fall within 
one allowed region, while a vectorlike SU(3) x U(1) model and a 
hybrid SU(2) x U(1) model with a (u,b)/sub R/ doublet fall in the 
other region. 


53951 Oscillations among three neutrino types and CP violation. 
Wolfenstein, L. (Carnegie-Mellon University, Pittsburgh, Pennsylva- 
nia 15213). Phys. Rev., D; 18: No. 3, 958-960(1 Aug 1978). 

If v/sub e/, v/sub wh and v/sub tau/ are treated symmetri- 
cally in a CP-invariant theory, it is impossible to have vacuum 
neutrino oscillations in which on the average each of the three 
neutrino types becomes an equal mixture of all three. It is shown 
how this becomes possible for a CP-noninvariant theory. 


APPLICATIONS TO STRONG INTERACTIONS 


53952 (JINR-D—1,2-10400; CONF-760719—P1, pp C30-C33) 
Resonances and resonance parameters from 7N partial wave analysis 
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between 0.8 and 2.0 GeV/c. Cutkosky, R.E.; Hendrick, R.E. (Carne- 
ao Univ., Pittsburgh, Pa. (USA)); Kelly, R.L. (California 
niv., Berkeley (USA). Lawrence Berkeley Lab.). 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 

In Proceedings of the 18. international conference on high 
energy physics. Vol. 1. 

Amalgamated pion-proton scattering data at 26 momenta in 
the range of 0.8(< =)Psub(lab)(< =)2.0 GeV/c are analyzed using 
the accelerated convergence method, in which higher partial waves 
are not required to vanish, but are determined by particle exchange 
processes and by extrapolation from lower partial waves. The exis- 
tence of several resonances which have not been seen clearly in 
previous analyses is confirmed. For the first time positions and 
residues of poles have been determined for resonances in this energy 
range. The SU(6)xO(3) assignment of these resonances is, in general, 
consistent with conventional baryon model. The D*°(1925 MeV) 
resonance, which is confirmed, is not accomodated by standard 
harmonic oscillator quark models. This resonance is identified as a 
member of the (56,1~) multiplet, and a new phenomenological 
baryon model is presented in which this multiplet is nearly degener- 
ated with the (56,2* ) multiplet. 


FIELD THEORY 
REFER ALSO TO CITATION(S) 53957 


53953 Instantons with fractional topological charge. Chang, L.N. 
(Stanford Linear Accelerator Center, Calif. (USA)); Chang, N.P. 
(City Coll., New York (USA). Dept. of Physics). Phys. Lett., B; 72: 
No. 3, 341-342(2 Jan 1978). 

The authors introduce and discuss the properties of multiva- 
lent gauges for Yang-Mills fields, and demonstrate the existence of 
instantons with fractional topological charges in such gauges. 


53954 (JINR-D—1,2-10400(V.1), pp C121-C122) Local gauge 
symmetry and confinement in quantum chromodynamics. Bardeen, 
W.A.; Pearson, R.B. 1977. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 

In Proceedings of the 18. international conference on high 
energy physics. Vol. 1. 

The nonabelian color gauge theory of quarks and gluons has 
been proposed as the basis for fundamental theory of hadrons. The 
features of this theory (quantum chromodynamics) are considered 
which lead to confinement. A transverse lattice formulation of the 
theory is also discussed, which is used as a basis for calculation of 
properties of the hadron bound states. The theory is quantized by 
eliminating the longitudinal degrees of freedom in favour of coulomb 
potential. Hadrons are formed as bound states of quarks and the 
symmetric phase gluons. 


53955 (ORO—3992-332) Single meron configuration in trans- 
verse gauge. Chiu, C.; Kaul, R.; Takasugi, E. (Texas Univ., Austin 
(USA). Center for Particle Theory). Mar 1977. Contract EY-76-S- 
05-3992. 2ip. Dep. NTIS, PC A02/MF AO1. 

The Alfaro-Fubini-Furlan single meron configuration for 
SU(2) Yang-Mills theory is studied in the transverse gauge. It is 
shown that, as the Euclidean time varies from distant past to distant 
future, this configuration evolves from the supervacuum to the 
Gribov vacuum which is the nonsingular vacuum with the topologi- 
cal charge 1/2. 


53956 Stability and supersymmetry: Models with local gauge 
symmetry. Curtright, T.; Ghandour, G. (Department of Physics, 
University of California, Irvine, California 92717). Ann. Phys. (N.Y.); 
112: No. 2, 237-303(Jun 1978). 

Renormalization group analysis is used to show the supersym- 
metric point in the effective coupling constant space is an unstable 
fixed point for several model gauge theories. The physical signifi- 
cance of this result is discussed in terms of the stability of the 
semiclassical ground state. In perturbation theory the supersymme- 
tric point appears to be surrounded by regions in the coupling space 
representing three classes of theories: class one consists of theories 
for which the effective potential V has no apparent lower bound for 
large (pseudo)scalar field expectations; class two theories have lower 
bounds and radiatively induced absolute minima for V with nonzero 
field expectations; class three theories apparently have an absolute 
minimum of V at the origin of field space. Thus radiatively induced 
breaking of gauge invariance occurs for theories in classes one and 
two, but perturbatively the class one theories appear to have no 
ground states. Class three theories have ground states in which all 
gauge invariance remains intact. For the supersymmetric limits of 
the models examined the origin is known to be neutrally stable in 
field space, permitting an ambiguous breakdown of gauge invariance 
but not supersymmetry. This phenomenon is discussed in some 
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detail. Calculations are performed in both Lorentz covariant and 
noncovariant gauges with a detailed comparison between gauges of 
the relevant one-loop diagrams. 


SCATTERING THEORY 
REFER ALSO TO CITATION(S) 54012 


53957 (NBI-HE—78-2) Decoupling of massive particles in field 
theory. Ambjoern, J. (Niels Bohr Institutet, Copenhagen (Den- 
mark)). Jan 1978. 15p. Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

The article examines the Feynman amplitude when some of 
the mass parameters are scaled to infinity. Contributions from dia- 
grams containing the scaled mass go to zero provided no particles 
are massless and BPH subtractions are used. A similar result is 
proven for convergent massless-massive diagrams. 


53958 (ORO—5126-33) General algebraic theory of identical 
particle scattering. Bencze, G.; Redish, E.F. (Maryland Univ., Col- 
lege Park (USA). Dept. of Physics and Astronomy). Jan 1978. 
Contract EY-76-S-05-5126. 33p. Dep. NTIS, PC A03/MF AOl. 
The nonrelativistic N-body scattering problem is considered 
for a system of particles in which some subsets of the particles are 
identical. It is demonstrated how the particle identity can be includ- 
ed in a general class of linear integral equations for scattering 
operators or components of scattering operators. The Yakubovskii, 
Yakubovskii-Narodestkii, Rosenberg, and Bencze-Redish-Sloan 
equations are included in this class. Algebraic methods are used 
which rely on the properties of the symmetry group of the system. 
Operators depending only on physically distinguishable labels are 
introduced and linear integral equations for them are derived. This 
procedure maximally reduces the number of coupled equations while 
retaining the connectivity properties of the original equations. 


53959 Dispersion relation approach to three-body 

Greben, J.M.; Simonov, Y.A. (Physics Department, Brown Univer- 
sity, Providence, Rhode Island 02912). Phys. Rev., C; 18: No. 2, 642- 
659(Aug 1978). 

Partial-wave dispersion relations are presented which de- 
scribe both 2 > 2 bound-state amplitudes, 2 — 3 breakup amplitudes, 
and 3 — 3 three-particle scattering amplitudes. The dispersion rela- 
tions are reduced to one-dimensional integral equations by absorbing 
the momentum dependence of the 2— 3 and 3 — 3 amplitudes in the 
three-body phase-space factors. The momentum dependence is ob- 
tained by solving final-state unitarity equations. For S-wave nucleon- 
deuteron scattering the nature of this off-shell dependence is de- 
scribed in detail. DYnamical singularities of the amplitudes which 
occur in the dispersion relations are discussed,and the modifications 
of the dispersion relations due to the presence of anomalous thresh- 
olds are written out explicitly. The physical im ——— of three-body 
unitarity for the bound-state properties of three-body systems is 
reviewed and possible applications of the present theory to few- 
nucleon and pionic systems are briefly discussed. 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PHYSICS 
REFER ALSO TO CITATION(S) 52664, 54027 


53960 (CONF-780587—2) Versatile output from a simple nu- 
meric data file. Ewbank, W.B. (Oak Ridge National Lab., Tenn. 
(USA)). 1978. Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A02/ 
MF AOl1. 

From 6. CODATA conference; Palermo, Italy (22 May 
1978). 

A fairly simple ad hoc data management system used for the 
Evaluated Nuclear Structure Data File is described. The usefulness 
of the file is greatly enhanced by a comprehensive computer system 
for data selection and data display. The criteria are simple for 
standard data collections, but may be extraordinarily com nc Me if a 
very specialized collection is needed. The combination o 
data selection with varied tabular or graphical display i snr 
responses from the data file that may be tailored to the demands of 
each user. 11 figures. (RWR) 


53961 (HEDL-TME—77-34(Vol.1)) Interlaboratory Reaction 
Rate program. 11th Progress report, November 1975—October 1976. 
McElroy, W.N. (comp.). (Hanford Engineering Development Lab., 
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Richland, Wash. (USA)). May 1978. Contract EY-76-C-14-2170. 
258p. Dep. NTIS, PC Al2/MF AOl. 

A major program milestone was achieved with the establish- 
ment of strong supportive and operative links with the Fast Flux 
Test Facility (FFTF) reactor start-up program. ILRR program 
participants made significant contributions to the formulation and 
preparation of the FFTF Fast Test Reactor Characterization Pro- 

(FTR-RCP). FTR-RCP oriented supportive work is reported 
in this progress — for a number of participating laboratories. A 
brief nedition of the plans for reaction, reaction rate, fission yield, 
and other measurements in the FTR In-Reactor Thimble (IRT) is 
presented. In addition, results are presented of EBR-II testing of 
state-of-the-art fission yield measurement techniques for application 
to FTR-RCP fuels testing. Progress in the study, adaptation, and/or 
development of state-or-the-art neutron and gamma-ray measure- 
ment techniques for FFTF applications is also discussed. Progress in 
the development, fabrication, and quality assurance of reaction 
sensor monitors for the FTR-RCP, FTR, and EBR-II fuels and 
materials testing is discussed. Another important program milestone 
was achieved when international cooperation was established in 
-* ent and use of a standard reference dosimetry cross-section 
current status of both national and international efforts to 
oe the ENDF/B Dosimetry File for Light Water Reactor 
(LWR), Fast Breeder Reactor (FBR), and Magnetic Fusion Reactor 
(MFR) applications is set forth. The selection of reactions on the 
ENDF/B-IV dosimetry file for validating the calculational tools 
used to determine the neutron fluence greater than 1 MeV for LWR 
metallurgical testing in the Bulk Shielding Reactor (BSR) at ORNL 
is described. Individual reports with significant information are 
indexed separately. (RWR) 


53962 (HEDL-TME—77-34(Vol.2)) Interlaboratory Reaction 
Rate program. 11th November 1975—October 1976. 
ae pt N. Ma CUS .). (Hanford Engineering Development Lab., 
Richlan (USA)). May 1978. Contract EY-76-C-14-2170. 
265p. Dep. NTs (US Sales Only), PC A12/MF AO1. 

This second volume of the 11th progress report of the Interla- 
boratory Reaction Rate Program contains reports of work done at 
the Hanford Engineerin, a Development Laboratory, the National 
Bureau of Standards, and Oak Ridge National Laboratory. (RWR) 


egy (ORNL/TM—6338) Status report to the DOE Nuclear 

Data Committee. Perey, F.G.; Gentry, J.C. (com a (Oak Ridge 
National Lab., Tenn. (USA)). ‘Apr 1978. Contract W-7405-ENG-26. 
39p. Dep. NTIS, PC A03/MF AOl1. 

This report was prepared for the DOE Nuclear Data Com- 
mittee and covers work performed at ORNL since March 1977 in 
areas of nuclear data of relevance to the U.S. applied nuclear energy 
program. The report was mostly generated through a review of 
abstracts of work completed to the point of being subjected to some 
form of publication in the open literature, formal ORNL reports, 
CRNL technical memoranda, progress reports, or presentation at 
technical conferences. As much as possible, the complete abstract of 
the original publication is presented with only minor editing. In a 
few cases progress reports were written specifically for this publica- 
tion. The editors have selected the materials to be included in this 
report on the basis of perceived interests of DOE Nuclear Data 
Committee members and canrot claim completeness. 2 figures. 


EXPERIMENTAL TECHNIQUES 
REFER ALSO TO CITATION(S) 53371 


53964 any ae pp pln! mea om of a system for 
fission ae Se using a taneous source, helium-jet 
transfer and 7. R.J.; Greenwood, R.C.; 
Baker, J.D. (ashe National Engineering Lab., Idaho Falls). [nd]. 
In Nuclear Technology Division annual progress report for 
period ending September 30, 1976. _ 
As one facet of work to develop a capability to study, “on- 
line,” iosotopic-separated samples of short-lived fission products 
from a 2Cf spontaneous-fission source, the associated He-jet trans- 
fer system has been used in conjunction with fast chemical-separa- 
tion techniques to produce chemically pure fission-product samples 
and in two cases radioisotopically pure sources. These measurements 
have been carried out to test the feasibility of this technique as a 
means of Lage short-lived fission-product nuclides for y-ray 
are in parallel with the “on-line” mass § tor 


” 


spectral studies, 
parang for those cases where isotope-separation is not c to the 
study. For these measurements the source chamber containing the 
approximately 4-yg “open” **Cf source was maintained at a pres- 
sure of approximately 2 atm. and the collection chamber was evacu- 
ated to a pressure of approximately 2 mm Hg. A NaCl vapor 
oem was used to create the aerosol which carried the fission 
ts through the capillary to the collection chamber where 
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they are deposited on an aluminum foil located about 1/2 in from the 
end of the capillary. The NaCl aeee generator consists of a 3/8” dia 

x 2 ft long stainless-steel tube wii iets felon te iuakde wal 
of the tube. The tube extends through a tube furnace which main- 
tains the tube at 600°C. The He flow rate through a was 
20-30 cc/sec. Under these experimental conditions the fission frag- 
ment transport efficiency was greater than 60 percent. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


53965 Coulomb energies in S-shell nuclei and hypernuciei. Friar, 
J.L.; om, > B.F. (Theoretical Division, Los Alamos Scientific 
Labora’ tory, Los Alamos, New Mexico 87545). Phys. Rev., C; 18: No. 
2, 908-913¢Aug 1978). 

We estimate the Coulomb energy component of the *He-*H 
binding energy difference, using the latest elastic electron scattering 
form factor data, to be 639 +- 19 keV, in agreement with jus 
estimates. We estimate the Coulomb energy of *He to be 757 +- 23 
keV. We discuss the Coulomb energy contribution to the A separa- 
tion energy difference B/sub A/(*He) -B/sub A/(*H). 


53966 —_*H and ‘He binding in the “truncated t-matrix” 


Os ry; 
87545). Phys. Rev., C; 18: No. 2, 1042 1044¢Aug 1978). 

We study the truncated t-matrix approximation for the triplet 
nucleon-nucleon interaction in the trinucleon bound state problem, 
where binding energies are found to be within 8% of exact 
result. Numerical results in this approximation for the four-body 
bound state energy are also quoted. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 53965 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


53967 (UCRL—81179) Heavy ion clusters in the TDHF approxi- 
mation. Cusson, R.Y.; Gomez del Campo, J.; Meldner, H.W. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab. ). 24 May 
1978. Contract W-7405-ENG-48. llp. (CONF-780644—1). Dep. 
NTIS, PC A02/MF AO1. 

From 3. conference on clustering as of nuclear structure 
and nuclear reactions; Winnipeg, Canada (19 Jun 1978). 

The time-dependent Hartree-Fock method is used to produce 
time dependent graphical representations of the density contours of 
the binary cluster in the reactions *N(112 MeV) + ™C, *O(384 
MeV) + 780, and Ne(164 MeV) + "Ni. — auton and 
multipole shape vibrations are seen. Predictions for d sigma/dQ, d 
pe ty ny f/, and d*sigma(E/sub f/)dNQdE/sub f/vertical/sub 

/sub f/ are obtained in the case of *N + "C and found to agree 
well with available experimental data. It is concluded that cluster 
dynamics play an essential role in heavy-ion reactions. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


53968 (HEDL-TME—77-34(Vol.1), pp AI.1-AI.14) Integral 
(n,a) cross sections by helium measurement. Farrar, H. IV. (Atomics 
International Div., Canoga Park, CA). May 1978. 

In Interlaboratory Reaction Rate program. 11th Progress 
report, November 1975—October 1976. 

Numerous '°B and *LiF that had been irradiated 
together in the benchmark neutron spectra of the CFRMF and BIG- 
10 facilities were analyzed for helium by high-sensitivity gas mass 
spectrometry. The results provided important in’ normaliza- 
tions of the ’°B and Li helium production cross sections, which are 
now being compared with the data from 50 helium accumulation 
fluence monitors (HAFMs) con these isotopes that were 
irradiated in ERB-II during the Run 75 ag Ag Additional 
1°B and *LiF HAFMs were irradiated for 108 hr in the Fission 
Cavity and Sigma Sigma (22) benchmark neutron facilities of the 
BRI reactor at Mol, Belgium. | figure, 2 tables. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


53969 Coupled channels calculations for “Si + ‘*O and the 
energy dependence of the optical potential. Dudek-Ellis, A.; Shkolnik, 
V.; Dehnhard, D. (School of Physics and Astronomy, University of 
Minnesota, ~~ Minnesota 55455). Phys. Rev., C; 18: No. 2, 
1039-1041(Aug 1978). 

The systematic energy dependence of recently published sur- 
face- transparent potentials is shown to be affected very little by the 
coupling to the first excited 2* state in **Si, although the elastic 
scattering cross sections depend quite strongly on the coupling. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 53967 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 53978 


ENERGY LEVELS AND TRANSITIONS 


53970 Coherence widths in *”Al measured with the **C(#5N, a) 
reaction. Gomez del Campo, J.; Ford, J.L.C. Jr.; Robinson, R.L. 
(Oak Ridge National Lab., Tenn. (USA)); Ortiz, M.E.; Dacal, A.; 
Andrade, E. (Universidad Nacional Autonoma de Mexico, Mexico 
City). Nucl. Phys., A; 297: No. 1, 125-135(6 Mar 1978). 

Excitation functions for the }*C(?5N, a) reaction have been 
measured at theta/sub lab/ = 7° in 200 keV steps from E/sub ‘*N/ 
= 21.4 to 39.0 MeV. A total of forty-one states were observed in 
23Na with excitation energies from 0 to 12.5 MeV. The analysis of 
the excitation functions reveals the presence of statistical and non- 
statistical components. The coherence widths GAMMA were ex- 
tracted from the statistical fluctuations. By comparing measured and 
theoretical widths, values for the spin-cutoff and moment-of-inertia 
parameters were extracted for the compound system ?’Al. It is also 
shown that the choice of the Hauser-Feshbach denominator for the 
calculation of GAMMA does not affect significantly the slope of the 
curve GAMMA versus the excitation energy in the compound 
system E/sub x/. 


NUCLEAR REACTIONS AND SCATTERING 


53971 (HEDL-TME—77-34(Vol.2), HEDL.45-HEDL.46) 
Cross section evaluation for ENDF/B-V SAFE. Mann, F.M.; 
Schenter, R.E. May 1978. 

In Interlaboratory Reaction Rate program. 11th progress 
report, November 1975—October 1976. 

Helium is an important reaction product in degrading material 
properties. Performing proper energy-dependent helium yield ex- 
periments can be very difficult. Therefore, nuclear model calcula- 
tions must also be used to determine the energy dependence of (n, a) 
cross sections. Dosimetry cross sections are used to infer reactor 

. As more precise data are obtained, the evaluated cross 
sections must be altered. Since the entire range of interest is not 
always measured (and in the case of MFE, not measured at all), 
calculations based on nuclear models are necessary to fill in gaps. 
Helium production was calculated for aluminum and copper. The 
results agree well with recent measurements. | table. 


53972 Scattering of 41 MeV a particles and 46 MeV *He from 
77Al, *Si, *Si, and *°Si. Fulmer, C.B.; Mariolopoulos, G.; Bagieu, 
G.; Cole, A.J.; de Swiniarski, R.; Koang, D.H. ( Ridge National 
Laboratory Oak Ridge, Tennessee 37830). Phys. Rev., C; 18: No. 2, 
621-631(Aug 1978). 

Elastic scattering angular distributions were measured for 46- 
MeV *He over the ~ 30°—110° range and for 41-MeV a particles 
over the ~ 25°—150° range for the neighboring targets *”Al, /sup 
28,29,30/Si. For a particles, 1 = 2 inelastic scattering data were also 
obtained at angles beyond ~ 50° For *He the three Si targets yield 
similar distributions that are different from that of ?’Al at 
angles larger than ~ 55° The elastic a-particle data supplement 
ea:‘ier back angle data to yield almost complete angular distribu- 
tions. The **Si a-particle elastic angular distribution exhibits an 
anamoly in the 80°—150° region. The *He data were fitted by 


= model potentials with either volume or surface absorption. 
© fit all of the a-particle elastic scattering data, potentials with both 
volume and surface absorption, with separate geometry parameters, 
were needed. Distorted wave Born-approximation analyses of the a- 
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particle inelastic scattering data yield values of B2 that are in 
reasonable agreement with values obtained from analyses of scatter- 
ing at other energies and incident particles. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 53967 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 52756, 53978 


ENERGY LEVELS AND TRANSITIONS 


53973 Resonance neutron capture in **Fe, °*Fe, and °*Fe. Wells, 
J.C. Jr.; Raman, S.; Slaughter, G.G. (Physics Department, Tennessee 
Technological University, Cookeville, Tennessee 38501). Phys. Rev., 
C; 18: No. 2, 707-713(Aug 1978). 

Neutron capture y-ray measurements following resonance 
capture have been performed upon enriched samples of **Fe and 
58Fe, and upon a natural Fe (91.7% °*Fe) sample. Twenty-eight y 
rays were observed from two resonances of the **Fe (n,y) reaction, 
and nineteen were incorporated into a level scheme for **Fe. Thirty- 
seven ‘y rays were observed from the 1.167-keV resonance of the 
5@Fe(n,y) reaction, and twenty-eight were incorporated into a level 
scheme for 5’Fe. Two y rays were observed from four resonances of 
the °*Fe(n,y) reaction. The neutron separation energy for °°Fe was 
determined to be 6580.8 +- 1.0 keV. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 53973, 53976 


53974 (HEDL-TME—77-34(Vol.2), pp HEDL.22-HEDL.26) 
wm rate measurements. Kellogg, Lee McElroy, W.N. May 
1978. 

In Interlaboratory Reaction Rate program. 11th progress 
report, November 1975—October 1976. 

Documentation is provided on HEDL’s radiochemical mea- 
surements for both the C 74-AI-III and Big-10 74-19B dosi- 
metry foil sets. Fission foil data from 74-AI-III confirm a lower 
power level for this test than the previous tests, 74-5 through 74-7B. 
Necessary information on nuclear data and foil elemental and isoto- 
pic weights, used to correct the measured reaction rates, is either 
documented in this report or has been documented in previous 
ILRR Progress Reports. Rates are reported for Fe, Co, Ni, Au, U, 
and Pu isotopes. 2 tables. 


53975 Energy dependence of the optical model parameters for 
3He ions scattered from “Ca and "Ni. , H.H.; Ridley, B.W. 
(Colorado Univ., Boulder (USA). Nuclear Physics Lab.); Braid, 
T.H. (Argonne National Lab., Ill. (USA)); Conlon, T.W. (UKAEA 
Research Group, Harwell. Atomic Energy Research Establishment); 
Gibson, E.F. (California State University, Sacramento, California, 
USA); King, N.S.P. (California Univ., Davis (USA). Crocker Nucle- 
ar Lab.). Nucl. Phys., A; 297: No. 1, 105-124(6 Mar 1978). 

The differential cross sections for the elastic scattering of *He 
ions on targets of “Ca and **Ni have been measured at incident 
energies of 27.7, 51.4, 73.2 and 83.5 MeV. The results of optical 
model analyses showed that only one unique potential (J/sub R/ 
approximately 330 MeV-fm*) with a surface absorptive term can 
provide acceptable fits to the large-angle elastic scattering cross 
sections at 83.5 MeV. The particular geometrical set found at 83.5 
MeV could not, however, give an adequate fit to the data with 
energy less than 40 MeV. Subsequent yses indicated that a break 
in the energy dependence of the real potential is oberved for the 
low-energy data. Explicit energy ~~. terms were obtained by 
fitting all the data simultaneously. These phenomenological poten- 
tials were also compared with the folded nucleon-nucleus potential. 
The influence of the a-particle channels on the elastic scattering of 
*He ions at 83.5 MeV was also examined. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 53978 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 53971, 53984 
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53976 (HEDL-TME—77-34(Vol.1), pp EGG.14-EGG.35) Non- 
fission reaction rate measurements in BIG-10. Greenwood, R.C. (EG 
and G Idaho, Inc., Idaho Falls); Helmer, R.G.; Rogers, J.W.; Popek, 
R.J.; Heinrich, R.R.; Dudey, N.D.; Kellog, L.S.; McElroy, W.N. 
May 1978. 

In Interlaboratory Reaction Rate program. 11th Progress 
report, November 1975—October 1976. 

Reaction rates were measured for the nonfission foil sets 
irradiated in Big-10. Critical review and comparison of these data 
indicate the following: there is no evidence to suggest that resonance 
self-shielding effects in the dosimetry foils themselves are significant; 
there is a degree of deterioration in the absolute accuracies achieved 
for the reaction rates and in the interlaboratory agreements--the 
reaction rates obtained are, however, well within +-5%. The agree- 
ment achieved between the reaction rates determined by the ILRR 
participating laboratories and by the LASL Radiochemistry Group 
is satisfactory, with the exception of those determined for the 
27 Al(n,a)**Na and '*In(n,n')/sup 115m/In reactions. A set of infi- 
nitely dilute reaction rates for the nonfission dosimetry materials 
located at the center of the cavity-free Big-10 are recommended for 
adoption in the ILRR program. Comparison of the normalized non- 
fission reaction rates measured in CFRMF to those obtained from 
Big-10 show them to be essentially identical for the threshold 
reactions, with the effect of the low-energy neutron tail in CFRMF 
being apparent in the radiative-capture reactions. 11 tables. 


53977 Reactions between ?°Ne and nickel. Obenshain, F.E.; Fer- 
wees R.L.; Halbert, M.L.; Hensley, D.C.; Nakahara, H.; Plasil, F.; 

leasonton, F.; Snell, A.H.; Stokstad, R.G. (Oak Ridge National 
Laboratory Oak Ridge, Tennessee 37830). Phys. Rev., C; 18: No. 2, 
764-773(Aug 1978). 

Charge, energy, and angular distributions of products from 
reactions between *’Ne and Ni have been measured at 164 MeV. 
The total reaction cross section inferred from the quarter-point of 
the elastic scattering data is 2010 mb. Products with 6 < or = Z < 
or = 20 account for 30% of the total reaction cross section. The 
evaporation residue cross section was also measured and found to be 
1236 mb, or 63% of the total cross section. Products with atomic 
number near that of the projectile have angular distributions which 
increase in the forward direction and have energy spectra character- 
istic of both quasielastic and deeply inelastic events. Products with 
atomic numbers greater than 14 show an angular distribution do/d. 
proportional 1/sino//sub c.m./ and have kinetic energies that are 
characteristic of Coulomb repulsion following binary fission, indicat- 
ing that complete damping has occurred. However, the yield near Z 
= 19 is low, and thus symmetric fission, if present at all, accounts for 
a rather small fraction of the total reaction cross section. 


NUCLEAR PRCPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO 10 CITATION(S) 53981 


53978 (HEDL-TME—77-34(Vol.1), pp EGG.1-EGG-6) Evalu- 
ated decay scheme data. Helmer, R.G.; Greenwood, R.C. (EG and G 
Idaho, i. Idaho Falls). May 1978. 

In Interlaboratory Reaction Rate program. 11th Progress 
report, November 1975—October 1976. 

The previous evaluation of the half-lives and absolute gamma- 
ray intensities for the decay schemes of interest in the ILRR pro- 
= was updated to include information available up to December 

975. This evaluation includes five isotopes, Cr, Zr, **Ru— 
16Rh, “Ce, and Au, not included in earlier evaluations. Major 
improvements occured in the *Ru and ™*Ce—'‘Pr decay 
schemes. The uncertainty i in the **Ru branching ratio was reduced 
from 3% to 1%. The ™ intensities were revised and improved so 
that it should now be possible to get consistent values from the 
various gamma rays. 2 tables. 


53979 (TREE—1116, pp 17a-31) Decay of ***La. Greenwood, 
R.C.; Reich, C.W.; Helmer, R.G.; Gehrke, R.J.; Anderl, R.A.; 
Baker, J.D. Apr 1977. 

In Nuclear Technology Division annual progress report for 
period ending September 30, 1976. 

The results are presented of an investigation of the '**Ba level 
scheme as observed in the decay of ‘La. The properties of nuclides 
in this mass region (50 less than Z, N less than 82) are of consider- 
able current interest because of the information which they provide 
concerning the collective potential-energy surfaces and how these 
surfaces vary with both proton and neutron number. 


53980 (TREE—1116, pp 32-37) Gamma-ray emission from '**Ce 
and levels in ***La. Greenwood, R.C.; Gehrke. R.J.; Helmer, R.G.; 


ERA VOL. 3, NO. 22 


Reich, C.W.; Baker, J.D. (Idaho National Engineering Lab., Idaho 
Falls). Apr 1977. 

In Nuclear Technology Division annual progress report for 
period ending September 30, 1976. 

In view of the short half-life of **La, it has generally proven 
convenient to study the '**La decay scheme by using as a source the 
134T_a in equilibrium with its **Ce parent. This procedure, together 
with the reported low Q-value for the Ce decay and the reported 
absence of H radiation in the '**Ce decay, has led to the assignment 
of several low-energy (approx. less than 0.3 MeV) y rays to the 
1347_a decay in the recent A = 134 mass-chain evaluation. However, 
in the present study we have been able to associate for the first time 
a number of y-ray transitions, r "—s in energy up to approximately 
355 keV, with the *Ce decay. result indicates that the previ- 
ously reported values for the '**Ce decay energy are incorrect and 
that the three low-energy (less than 0.3 MeV) y rays reported in the 
1347 _a decay in fact are associated with the decay of ™*Ce. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 53979, 53980, 53985 


53981 (TREE—1116, pp 12-15) Decay of !*°Cs. Helmer, R.G.; 
Reich, C.W.; Gehrke, R.J.; Greenwood, R.C.; Anderl, R.A. Apr 
1977. 
In Nuclear Technology Division annual progress report for 
period — September 30, 1976. 
ies and relative intensities of gamma 
for the roe C decay of '°Cs to levels in '**Xe. (SDF) 


y vy (TREE—1116, pp 38-44) Decay of °Tb. Helmer, R.G. 
Apr , 

In Nuclear Technology Division annual progress report for 
period ending September 30, 1976. 

Several y-ray spectra of °Tb were obtained with Ge(Li) 
detectors including some energy calibration spectra. About 450 y 
rays were observed from 153 to 4562 keV with an intensity range of 
almost 10°. Gamma energies and intensities are tabulated. 


Bb are tabulated 


MOMENTS AND SPIN 


53983 Laser-rf double-resonance measurement of the quadrupole 
moments of *Mo and *’Mo. Dubke, M.; Jitschin, W.; Meisel, G. 
(Bonn Univ. (Germany, F.R.). Inst. fuer Angewandte Physik); 
Childs, W.J. (Argonne National Lab., Ill. (USA)). Phys. Lett., A; 65: 
No. 2, 109-112(20 Feb 1978). 

Using a cw dye laser for detecting rf resonances in metastable 
Mo levels, their hyperfine B factors were determined. This resulted 
in Q(®Mo)=-0.015(4)b, Q(®7Mo)=+0.017(4)b and Q(®7Mo)/ 
Q(* Mo) =-11.50(3). 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 53943, 53976 


53984 eT ae 1), p EGG. 7-EGG.13) Non- 
fission reaction rate measurements a re-evaluation. Green- 
wood, R.C. (EG and G Idaho, oe. Idaho Falls). Helmer, R.G.; 
ny ers, J.W.; Dudey, N.D.; Popek, R.J.; Kellog, L.S.; Zimmer, 

. May 1978. 

In Interlaboratory Reaction Rate program. 11th Progress 
report, November 1975—October 1976. 

The reaction rates measured in CFRMF for nonfission foil 
sets were updated to the most recent set of nuclear data parameters 
(half-life and y-ray peony ratios). Significant changes in the final 
reaction rate values occur for the following non-fission reactions: 
15Tn(n,n')/sup 116m/In, "8Tn(n,y)/sup 115m/In, and 
*Cu(n,y)™Cu. 4 tables. 


53985 (TREE—1116, pp 5-10) Energy levels of '*°Te populated 
in the '°Te(n,y) reaction. Greenwood, R.C.; Chrien, R.E. Apr 1977. 
In Nuclear Technology Division annual progress report for 
period ending September 30, 1976. 
A preliminary analysis of gamma rays from the '°Te(n,7) 
Te GSD 5 and 24 keV hes yielded a proposed level scheme for 
e 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
(TREE—1116, pp 49-53) Coriolis-mixing analysis of the 


53986 
K/sup 77/ = 0°, 1° and 2° octupole-vibrational bands in *°Gd. Reich, 
C.W. Apr 1977. 
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In Nuclear Technology Division annual progress report for 
the period ending September 30, 1976. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


53987 Nuclear structure of ***Pm studied with the (t,a) reaction. 
Burke, D.G.; Lovhoiden, G.; Flynn, E.R.; Sunier, J.W. (Tandem 
Accelerator Laboratory McMaster University, Hamilton, Ontario, 
Canada L8S 4K1). Phys. Rev., C; 18: No. 2, 693-706(Aug 1978). 
The ™*SM(t,a) '**Pm reaction has been studied using a 17 

MeV beam of polarized tritons from the tandem Van der Graaff 
accelerator at the Los Alamos Scientific Laboratory. The alpha 
spectra were recorded using a quadrupole-dipole-dipole-dipole mag- 
netic spectrometer with a position-sensitive helical-cathode detector 
on the focal plane. Spectra were obtained to excitation energies > 2 
MeV with a resolution of ~ 17 keV. It was possible to assign spins 
and ities to many of the levels by comparing the measured 
distributions of cross sections and analyzing powers with 
distorted-wave Born approximation predictions. The results are in- 
terpreted in terms of the Nilsson model with pairing and Coriolis 
mixing effects included. The 5/2~ [532], 5/2* [413], 3/2* [411], and 1/ 
2* [420] bands have been observed, as well as the 3/27 [541] and 3/ 
2* [422] orbitals, which ap to be strongly Coriolis mixed with 
the 1/27 [550] and 1/2* [431] states, respectively. The results of these 
experiments confirm some of the assignments from a recent (d,*He) 
study and show that others were incorrect. Spectroscopic factors for 
the strongest transitions are in good agreement with expectations 
based on the model. The ground state Q value for the 
154Sm(t,a)'**Pm reaction was measured to be 10.748 +- 0.020 MeV. 


53988 Pre-equilibrium effects in fusion of ‘*C and ‘°*Gd. Saran- 
tites, D.G.; Westerberg, L.; Halbert, M.L.; Dayras, R.A.; Hensley, 
D.C.; Barker, J.H. (Department of Chemistry, Washington Universi- 
ty, St. Louis, Missouri 63130). Phys. Rev., C; 18: No. 2, 774-795(Aug 
1978). 

Cross sections and the first three moments of the y-ray 
multiplicity distribution were measured for many transitions in a 
series of /sup 170-x/Yb and /sup 166-x/Er products from bombard- 
ments of **Gd with 'C at five energies corresponding to excitation 
in 1 Yb between 94 and 143 MeV. The average multiplicity for each 
xn channel increases with energy at first and then levels off at ~ 21. 
For the axn channels saturation values between 16 and 20 are found. 
The excitation functions for /sup 166-x/Er indicate that the isotopes 
with small x are formed primarily by 2p (x + 2) n evaporation and 
the ones with large x by axn emission. A corresponding discontinu- 
ity in the average multiplicity vs x observed. These features are 
absent in Ne + '°Nd reactions at the same '”°Yb excitation, but 
are present in the 'Er(*He,xn) reactions at excitations from 63 to 
92 MeV. The present results are clear indications of pre-equilibrium 
emission of neutrons and possibly of a particles, setting in at bom- 
barding energies ~ 10 MeV per nucleon. 


53989 Coulomb excitation of vibrational-like states in ‘°° !”°Er. 
McGowan, F.K.; Milner, W.T.; Robinson, R.L.; Stelson, P.H. (Oak 
Ridge National Lab., Tenn. (USA)); Grabowski, Z.W. (Purdue 
Univ., Lafayette, Ind. (USA)). Nucl. Phys., A; 297: No. 1, 51-60(6 
Mar 1978). 

Direct E2 and E3 Coulomb excitation of 2* and 3~ states with 
14-MeV ‘He ions on isotopically enriched targets of **Er, ‘Er 
and ‘Er has been measured by means of y-ray spectroscopy. 
Several 2* states and 3~ octupole vibrational states were identified in 
each nucleus. The B(Elambda, 0 — J = lambda) is obtained for 
excitation of each state, and information is given on the reduced 
transition probabilities for the different decay modes of these states. 
The experimental results are compared with theoretical predictions 
of nuclear models describing these states. 


NUCLEAR REACTIONS AND SCATTERING 


53990 Pre-equilibrium particle emission from fusion of ‘**C + 
158Gd and ®Ne + '°Nd. Westerberg, L.; Sarantites, D.G.; Hensley, 
D.C.; Dayras, R.A.; Halbert, M.L.; Barker, J.H. (Department of 
Chemistry, Washington University, St. Louis, Missouri 63130). Phys. 
Reyv., C; 18: No. 2, 796-814(Aug 1978). 

Neutron time-of-flight spectra and a-particle spectra were 
obtained in coincidence with y rays characteristic of specific evapo- 
ration residues in the reactions 174.8 MeV Ne + *°Nd and 152.0 
MeV "C + 8Gd, producing 'Yb at 134.2 and 132.0 MeV of 
excitation. The average multiplicity of y rays associated with such 
coincident events were also determined. The neutron spectra from 
the Ne reactions are characteristic of equilibrium evaporation 
processes. They show a temperature t ~ 2 MeV, in agreement with 
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a prediction from level-density parameters based on data at far lower 
excitation energy. The neutron spectra from the '*C reactions show 
a low-temperature equilibrium component (average t ~ 1.8 MeV) 
and a high-temperature (t ~ 6 MeV) pre-equilibrium component. 
The latter observation may be interpreted as evidence for the 
transient existence of a hot spot involving no more than 25 nucleons. 
The estimated number of pre-equilibrium neutrons emitted varies 
from 1.8 to 0.6 for the 8n to 10n products and from 1.2 to 0.25 for 
the a6n to a9n products. The fraction of /sup 166-x/Er products 
formed by 2p (x + 2) n rather than axn emission decreases with 
increasing x for both thee ?°Ne and ™C reactions, and is roughly 
twice as large for '*C. The high-energy portions of the a-particle 
spectra from (7*C,axn) for small x exhibit a strong dependence on 
exit channel and on angle of emission, indicating clearly that these a 
particles are emitted from a nonequilibrated system. The an 
correlations of the higher-energy a particles from ('*C,a7n) to 
(??C,a10n) all have the same shape, suggesting that in these channels 
the a emission occurs first. The pre-equilibrium emission accounts 
for (16 +- 7) % and (28 +- 6) % of the total (?*C,xn) and (?#C,axn) 
cross sections, respectively. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


53991 Classical, semiclassical, and quantum mechanical calcula- 
tions for scattering and reactions of ‘*O + ?°°Pb. Vaz, L.C.; Alexan- 
der, J.M.; Auerbach, E.H. (Department of Chemistry, State Univer- 
sity of New York at Stony Brook, Stony Brook, New York 11794). 
Phys. Rev., C; 18: No. 2, 820-832(Aug 1978). 

Correspondences are shown between semiclassical and quan- 
tum mechanical calculations that employ the same real potential. 
Comparisons are made to experimental scattering, complete fusion, 
and total reaction cross sections for **O + *°*Pb. The te roles 
of rainbow and absorptive effects are shown. Deductions of the 
nuclear potential from fits to data clearly depend on the adopted 
sequence of data fitting procedures and the freedom given at each 
stage to the parameters of the chosen potential. It is this sequence 
that plays a large role in the inference of weak vs intermediate vs 
strong surface absorption. The sequence we choose implies interme- 
diate surface absorption for this case. Parameter adjustments are 
explored for data fits that employ the proximity potential. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 53978 


ENERGY LEVELS AND TRANSITIONS 


53992 Doorway states in s-, p-, and d-wave entrance channels in 
207Pb + n reaction. Horen, D.J.; Harvey, J.A.; Hill, N.W. (Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). Phys. 
Rev., C; 18: No. 2, 722-735(Aug 1978). 

The *’Pb + n reaction has been studied by means of high 
resolution neutron transmission and differential elastic scattering 
measurements. Information —— to resonance parameters (E/ 
sub n/,l,J, and ['/sub n/) for some 118 resonances in the energy 
interval from 3 to 485 keV has been obtained. Distributions of 
neutron strengths have been determined for each value of J that can 
be formed by s-, p-, and d-wave neutrons interacting with the ?°’Pb 
ground state (J/sup 7/ = 1/27). The existence of a doorway state in 
the J/sup 7/ = 1°, s-wave channel at ~ 500 keV is confirmed. 
Evidence is also found for the presence of doorway states in the 
wave (J/sup 7/ = 1*) and d-wave (J/sup 7/ = 17) channels. 
doorway states in the p-wave channel are shown to be correlated 
with M1 ground-state radiative strength in **Pb. In the ener 
region above the doorway state, the “average” p-wave 
function for forming 1* resonances [S1(1*) = (6.8 +- 0.6) x 1075] is 
found to be equal to the sum of those for forming 0* [S'(0*) = (4.2 
+- 1.0) x 10°°] and 2* [2(2*) = (2.8 +- 0.4) x 1075] resonances in 
agreement with predictions of the random phase assumption. 


NUCLEAR REACTIONS AND SCATTERING 


53993 Test of the DWIA at 135 MeV using the *’Pb(p, p’) 
reaction. Love, W.G.; Scott, A.; Baker, F.T. (Georgia Univ., Athens 
(USA)); Jones, W.P.; bs. ay J.D. Jr. (Indiana Univ., Bloomington 
(USA)). Phys. Lett., B; 73: No. 3, 277-280(27 Feb 1978). 

Data for the excitation of the strongly collective octupole 
doublet in ®’Pb at E/sub x/ = 2.64 MeV is used to test the 
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distorted-wave impulse approximation (DWIA) at a proton bom- 
barding energy of 135 MeV. A complex, effective local interaction 
derived from the nucleon-nucleon phase shifts is used together with 
the wave functions of Ring and Speth for the low-lying octupole 
state in *Pb. The DWIA (including central and spin-orbit terms) is 
found to be in reasonable agreement with both the magnitude and 
shape of the observed cross section. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


(LA-tr—78-50) Neutron cross section calculations for 

Pu, Pu, *°U, *7U, °°U in the energy region 1—150 

. Marshalkin, V.E.; Povyshev, V.M. Translated from Nucl. Con- 
stants; No. 26, 7-18(1977). 24p. Dep. NTIS, MF AO1. 

The set of optical potential parameters was determined on the 
basis of total, capture, and elastic scattering cross section depen- 
dences for ***Pu in the neutron energy range from 1 to 150 keV. 
Neutron cross section calculations were made in the energy region 1 
to 150 keV for ***Pu, **Pu, 7°7U, 7°U. Comments are made on the 
uncertainty of cross sections calculated. 


53994 
239Py, 241 
keV 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


RADIOACTIVE DECAY 


53995 E—1116, pp 62-66) Absolute y-ray branching and 
half-life of *°Bk. Gehrke, R.J.; Helmer, R.G.; Reich, C.W.; Baker, 
J.D. Apr 1977. 

In Nuclear Technology Division annual progress report for 
period ending September 30, 1976. 

Results are given for the absolute intensity (or branching 
ratio) of the 989 and 1028 + 1031 keV transitions in *°Bk and its 
half-life. (SDF) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 53998 


53996 Levels of ***Np excited by the ***U(*He,d) and 2°*U(a,t) 
reactions. Griffioen, R.D.; Thompson, R.C.; Huizenga, J.R. (Calvin 
College, ent of Physics, Grand Rapids, Michigan 49506). 
Phys. Rev., C; 18: No. 2, 671-678(Aug 1978). 

The **U(*He,d) 7**Np and ***U(a, t) 7**Np proton-transfer 
reactions were studied using 30-MeV *He and ‘He beams. Informa- 
tion is obtained for the following configurations: 5/2* tien , 
5/27 [523arrow-down], 1/2~ [530up-arrow], and 3/27 [521up-arrow]. 
Experimental cross sections are compared to theoretical values cal- 
culated including Coriolis and AN = 2 mixing. Nilsson band assign- 
ments are made on the basis of cross section patterns as well as the 
ratio of the cross sections for the two reactions. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 52576 


(CONF-780546—1) Review of cross section data impor- 
tant to the uranium—plutonium fuel cycle in thermal reactors. 
Weston, L.W. (Oak — National Lab., Tenn. (USA)). 1978. 
Contract W-7405-ENG-26. llp. Dep. NTIS, PC A02/MF AOl1. 

From Seminar on nuclear data problems for thermal reactor 
applications; Upton, NY, USA (22 May 1978). 

The present state of knowledge concerning the cross sections, 
etc., of the isotopes 7°U, **U, 7°°Pu, 7° Pu, and 7“! Pu is discussed. 
Most cross sections important to the design of U—Pu-fueled light- 
water reactors with current fuel—water ratios are known with 
reasonable accuracy. The three most serious discrepancies remaining 
are the following: the difference between integral measurements and 
differential calculations of 7**U resonance capture, the discrepancy 
between irradiation experiments and other measurements of the ratio 
of capture to fission in *°U, and the uncertainty in the parameters of 
the 1 eV resonance of Pu. 2 figures, 2 tables. (RWR) 


53998 (TREE—1116, pp 56-61) Level structure of ***Th from 
the **Th(n,y) reaction using 2- and 24-keV neutrons. Greenwood, 
R.C.; Chrien, R.E. Apr 1977. 

In Nuclear Technology Division annual progress report for 
period ending September 30, 1976. 

Spectra of primary gamma rays resulting from 2 and 24 keV 
neutron capture by **Th were measured. Energies of final states in 
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233Th populated by primary transitions are given along with spin 
and parity assignments. (SDF) 


53999 Spectral fine-structure effects in the reactivity-reaction- 
rate method for determining capture-to-fission ratios. Greenspan, E. 
(Nuclear Research Center-Negev, Beersheba, Israel); Karni, Y. 
Nucl. Sci. Eng.; 66: No. 2, 193- y 1978). 

Effects of fine-structure fluctuations in the importance func- 
tion spectrum on the accuracy of the reactivity-reaction-rate (RRR) 
method for the determination of the effective capture-to-fission ratio 
(anti a) are investigated ss simple single-resonance model. It is 
found that multigroup calculations with flux-averaged group con- 
stants do not adequately take these effects into account. This can 
impair the accuracy of the value of anti a determined by the RRR 
method. A prescription for accurately taking the fine-structure spec- 
tral effects into account is given. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 52756, 53354, 53974 


54000 eee EGG.36-EGG.38) Fis- 
sion product reaction rates for *°U in . Helmer, R.G.; Green- 
wood, R.C. May 1978. 

In Interlaboratory Reaction Rate program. 11th Progress 
report, November 1975—October 1976. 

Reactions rates were recalculated with up-dated decay 
scheme eters for the production of Zr, *7Zr, Ru, '?Te, 
137Cs, 1Ba, and '*Ce for the thermal-neutron irradiation of *°U. 
One new measurement of '*’Cs was added since the previous report 
of these data. The quality of the data is good, with only **Te having 
a large uncertainty, and this is due to the error in the branching 
ratio. 1 table. 


54001 (HEDL-TME—77-34(Vol.1), pp EGG.83-EGG.87) Fis- 
sion product reaction rates for CFRMF irradiations of **°U,7**U, 
239Py, and *°7Np. Helmer, R.G.; Greenwood, R.C. (EG and G 
Idaho, Inc., Idaho Falls). May 1978. 

In Interlaboratory Reaction Rate program. 11th Progress 
report, November 1975—October 1976. 

From y-ray spectrometry measurements, reaction rates were 
determined for the production of Zr, Te, “°Ba—La, '*Ru, 
“Zz, “CG and ™ Pr for most of the above fissile materials. 
The production rate for *°Np was determined for ***U. The results 
for **7Cs and ™*Ce—Pr are from measurements that were not 
previously reported. The results for all other isotopes have been 
reported previously, but were recomputed so as to correspond to the 
latest evaluation of the decay scheme parameters. 1 table. 


54002 (HEDL-TME—77-34(Vol.1), pp EGG.88-EGG.91) Fis- 
sion product reaction rates for BIG-10 irradiation of *°U, *°*U, 
239Pu, and 7°7Np. Helmer, 8.G.; Greenwood, R.C. (EG and G 
Idaho, Inc., Idaho Falls). May 1978. 

In Interlaboratory Reaction Rate program. 11th Progress 
report, November 1975—October 1976. 

The reaction rates for the production of several fission _ 
ucts were determined by y-ray spectrometry for the above fissile 
materials. Most of the results have been reported previously, but 
they were recalculated to correspond to the latest evaluation of the 
decay scheme parameters. Reaction rates for Cs and '“*Ce—Cr 
production are given for **°U fission from more recent measure- 
ments. 


54003 (HEDL-TME—77-34(Vol.2), pp HEDL.27-HEDL.44) 
EBR-II derived fission yields from um encapsulated fission 
monitors. Kellogg, L.S.; Davis, A.I.; Lippincott, E.P.; Ruggles, J.M. 
May 1978. 

In Interlaboratory Reaction Rate program. 11th progress 
report, November 1975—October 1976. 

Relative fission yield measurements were made for selected 
fission »products obtained from irradiation of encapsulated ***U, 
28U, Pu, and **7Np dosimeters in Row 4 “Test Region” of the 
EBR-II reactor. Replicate dosimeter sets were positioned in three 
separate locations to determine consistency of analysis, validity of 
fission yields recommended by the ILRR Program and elsewhere for 
use in FFTF and EBR-II, and to obtain data on possible spectral/ 
energy dependence of the fission product yields. Selection of the 
fission products reported was based on those products routinely used 
for dosimetry foil and burnup analysis. Consistency of within-grou 
radiometric analysis, with few exceptions, is quite good and wal 
within the accuracy estimates of the individual analysis. Tabulations 
of individual yield to *°7Cs ratios are made. Comparison of fission 

roduct/**’Cs ratios with ratio values derived from ILRR consensus 
ion yield values agree within 2.5% with the exception of *Zr/ 
27Np—6.6%, '*Ru/**U—4.7%, and ™Ru/*7Np—3.4%. An ap- 
parent consistent trend in the ‘Ru ratios from **U would suggest 
an energy dependence, but the comparative data are not statistically 
significant for confirmation. 
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54004 (HEDL-TME—77- a 2), pp NBS.43-NBS.51) Pre- 
ISNF fission rates and field characterization. Gilliam, D.M 
(National Bureau of Standards, Washington, DC). May 1978. 

In Interlaboratory Reaction Rate program. 11th progress 
report, November 1975—October 1976. 

Initial measurements of fission cross section ratios for **°U, 
238U, and 7*°Pu were completed. The flux and spectral gradients 
along the axis of the system were checked, and thermal-neutron- 
ee background and leakage were measured. The measured 

trum-averaged fission cross section ratios are as follows: 1.000/ 
T 155 +- 1.8%/0.0923 +- 1.1% for *5U/*Pu/***U, exclusive of 
possible errors due to epithermal neutron penetration. The *°U 
fission rate at 2.5 cm from the center of the ISNF was found to be 
(2.3 +- 0.5)% less than the fission rate at the center. For ***U the 
decrease in fission rate was (2.9 +- 0.8)%. There was no statistically 
significant change in the *°U/***U cross section ratio between the 
two points. At a reactor power of 10 MW, the **°U fission rate was 
3170 s~-'mg~! with eight foils of 7*°U providing the fission neutron 
sources. With the eight foils removed, the **°U fission rate in the 
central region decreased to 45 +- 11 s~'mg™+. Thus, the background 
due to thermal neutron leakage and other thermal-neutron-induced 
effects was (1.4 +- 0.3)%. At the same power level, the thermal- 
neutron-induced background for °*U was (2.8 +- 0.2)%. For **°Pu 
the thermal-neutron-induced background was (1.3 +- 0.1)%. These 
values are very satisfactorily low, and indicate little thermal-neutron 
leakage. The epithermal leakage will probably be found to be small 
also. The measured spectrum-averaged cross section ratios do not 
agree within the stated uncertainties with calculated values based on 
ENDF/B IV and the ISNF neutron energy spectrum as calculated 
by the discrete ordinates transport theory method. Relative to *°U, 
the calculated *°*U cross section is 8.7% lower than the measured 
value, and the calculated **°Pu cross section is 3.6% lower than the 
measured value. 5 tables. 


54005 (HEDL-TME—77-34(Vol.2), pp NBS.53-NBS.75) Inter- 
laboratory consensus fission yields and subsidiary fission yields. Gil- 
liam, D.M. (National Bureau of Standards, Washington, DC); 
Helmer, R.G.; Heinrich, R.R.; Kellogg, L.S. May 1978 

In Interlaboratory Reaction Rate program. 11th progress 
report, November 1975—October 1976. 

A pro set of ILRR Consensus Fission Yields for *Zr, 
103Ru, and '°Ba was revised to incorporate suggestions from par- 
ticipating laboratories. The results from CFRMF and BIG-10 are 
presented separately with errors that do not include the common 
decay scheme uncertainties. The fission product reaction rate results 
from the three independent gamma countin ng laboratories were con- 
sistent within 1.2% (std. dev.) for *5U, 7°°U, and *°*Pu foils. The 
Re discrepancy of (2.1 +- 1.0)% occurs only in the yield from 
°5U and is suspected to be the result of energy dependence. For 
238[), 23°Pu, and 7°7Np, the ‘Ru results are in good agreement for 
CFRMF and BIG-10. The ILRR Consensus Yields are compared 
with recommended cumulative yield values from the June 1976 
Draft version of ENDF/B-V. The '°Ba yields for all isotopes but 
237Np agree within 1% with the ENDF/B values. The 1*Ru yield 
values reported for **°Pu differ by 5.5%. The Subsidiary Yields from 
the BIG-10 and CFRMF irradiation are given first separately and 
then averaged to provide a single ILRR recommendation for inclu- 
sion in the ENDF/B file under the Fast Reactor Spectrum (F) 
category. The BIG-10 and CFRMF results are consistent within 2% 
in nine of eleven cases. With the exceptions of the '**Te, and '*°Ce, 
and '*Ce results, the discrepancies between ENDF/B and ILRR 
are less than 5.0%, with the ILRR results being always the higher 
values. Results from irradiation of ***U fission activation foils in the 
thermal column of the NBS reactor are updated. A comparison with 
ENDF/B data is given. As with the fast yields, the ‘Ba yield 

agrees well with the ENDF/B value. The agreement for **’Cs (2%) 
and *Zr (1.2> is also good, but there is a difference of 4.3% for 
103Ru. 15 tables. 


54006 Measurement of the fission cross sections of uranium-233 
and plutonium-239 relative to uranium-235 from 1 keV to 30 MeV. 
Carlson, G.W.; Behrens, J.W. (Lawrence Livermore Lab., CA). 
Nucl. Sci. Eng.; 66: No. 2, 205-216(May 1978). 

The fission cross-section ratios of °U to *U and *°°Pu to 
235U were measured over the neutron energy range from 1 keV to 
30 MeV at the Lawrence Livermore Laboratory 100-MeV Linac. 
Ionization fission chambers and the time-of-flight technique were 
used to take data simultaneously over the entire energy range. This 
provided accurate determinations of the shape versus neutron energy 
of the ratios. Two independent methods were used to determine the 
average value of each ratio in the interval from 1.75 to 4.0 MeV for 
es of normalization. Over the 1-keV to 30-MeV range, the 

uncertainties for the **°U-to-°5U data range from 2 to 4%; the 


238 Pu-to-*U data uncertainties range from 1 to 4%. 


54007 Cross-section sensitivity analysis of **°U and ***U fission 
rates measured in a graphite-reflected lithium assembly. Seki, Y.; 
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Maekawa, H. (Japan Atomic Energy Research Inst., Ibaraki). Nucl. 
Sci. Eng.; 66: No. 2, 243-251(May 1978). 

In a spherical lithium metal assembly with a graphite reflec- 
tor, the changes in the fission rates of **U and ***U due to changes 
in the cross-section sets of the constituent elements of the assembly 
are calculated. The results are discussed on the basis of experimental 
data. The fission rate of °°U is found to be most sensitive to changes 
- the cross-section set of *Li in the lithium region, while in the 

graphite reflector, it is most sensitive to that of '*C. The fission rate 

®U is found to be more sensitive to changes in the cross-section 

sets of the elements in the stainless-steel structure rather than to 
those of lithium or graphite. 


NUCLEAR THEORY 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 53948 


NUCLEAR MATTER 


54008 (ORO—3992-336) High spin effects in superdense matter. 
Bowers, R.L.; Gleeson, A.M.; Pedigo, R.D. (Texas Univ., Austin 
(USA). Center for Particle Theory). Apr 1978. Contract EY-76-S- 
05-3992. 33p. Dep. NTIS, PC A03/MF AO1. 

A model of relativistic interacting superdense matter with 
vector, scalar and symmetric second rank tensor exchange is devel- 
oped. The Green's functions of the model are solved in the self 
consistent Hartree approximation. The contributions of the symmet- 
ric second rank tensor are emphasized. It is found that these high 
spin contributions effect the superdense matter at densities just 
beyond those predicted to occur in neutron star matter or nuclear 
collisions. The spin-two effects do produce an unusual asymptotic 
dependence, p = -'/s epsilon. This effect is examined in a simple 
model of the early universe. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 53943 


54009 Outline of the development of the theory of direct nuclear 
reactions. Satchler, G.R. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37830). Rev. Mod. Phys.; 50: No. 1, 1-10(Jan 1978). 

A brief review is given of the development and current status 
of the theoretical descriptions of direct nuclear reactions. 


54010 (LBL—7703) From nuclei to nucleons, Scott, D.K. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Mar 1978. 
Contract W-7405-ENG-48. 39p. (CONF-780125—2). Dep. NTIS, 
PC A03/MF AOl1. 

From Symposium on nuclear physics; Oaxtepec, Mexico (3 
Jan 1978). 

Some initial experiments in the intermediate energy region 
between 10 and 200 MeV/nucleon, which is largely unexplored and 
poorly understood is considered as regards some initial experiments 
in this energy region. Included are the emission of complex frag- 
ments, localization in heavy ion reactions, coincidence experiments 
between light and heavy fragments, and the emission of light parti- 
cles in heavy ion collisions. Some initial results in the re, ‘P) between 
20 and 100 MeV/nucleon are presented. 41 references. (JFP 


54011 (LBL—7704) Coherent pion processes in nuclear collision. 
Gyulassy, M. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Apr 1978. Contract W-7405-ENG-48. 3lp. (CONF- 
780343—2). Dep. NTIS, PC A03/MF AO1. 

From Symposium on relativistic heavy-ion research; Darm- 
stadt, F.R. Germany (7 May 1978). 

The calculations indicating that pionic instabilities could 
occur during nuclear collisions are reviewed and specific dynamical 
effects of such instabilities are discussed. Then experimental signa- 
tures of pionic instabilities are considered. The single nucleon inclu- 
sive cross section as well as the pion multiplicity distribution are 
shown not to be sensitive to such instabilities. In particular, no 
copious pion production is expected. Finally, it is discussed how 
a 7m inclusive cross section can be used as a sensitive tool to 
measure the degree of coherence of the pion field in nuclear colli- 
sions. 


54012 (ORO—5126-40) Unified connected theory of few-body 
reaction mechanisms in N-body scattering theory. Polyzou, W.N.; 
Redish, E.F. (Maryland Univ., College Park (USA). Dept. of Phys- 
ics and Astronomy; National Aeronautics and Space gag 
Greenbelt, Md. (USA). Goddard Space Fi - Center). Apr 1978. 
Contract EY-76-S-05-5126. 64p. Dep. PC A04/MF AOl1. 

A unified treatment of different Banc ot mechanisms in non- 
relativistic N-body scattering is presented. The theory is based on 
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connected kernel integral equations that are expected to become 

for reasonable constraints on the potentials. These equa- 
tions can be formulated for any important set of asymptotic chan- 
nels. The operators T/sub free Aa ab/(A) are approximate transi- 
tion operators that describe the scattering proceeding through an 
arbitrary reaction mechanism A. These operators are uniquely deter- 
mined by a connected kernel pete pec ye tte ae 
consistent with the choice of reaction mechanism. Connected kernel 
equations relating T/sub +-//sup ab/(A) to the full T/sub +-//sup 
ab/ allow correction of the approximate solutions for any ignored 
eee ee eee. This theory gives a unified treatment of all 
lew-body reaction mechanisms with the same dynamic simplicity of 
a model calculation, but can include complicated reaction mecha- 
nisms involving overlapping configurations where it is difficult to 
formulate models. 1 figure. (RWR) 


54013 Calculations with the nuclear firestreak model. Gosset, J.; 
Kapusta, J.I.; Westfall, G.D. (Lawrece Berkeley Laboratory, Berke- 
ley, California 94720). Phys. Rev., C; 18: No. 2, 844-855(Aug 1978). 
A — is presented which is capable of calculating simulta- 
neously the of pions, nucleons, and light nuclei from the 
collision of ivistic heavy ions. It is based on the nuclear thermo- 
dynamics of Mekjian and Kapusta. Maximum use is made of the 
conservation laws for baryon number, charge, energy, momentum, 
and angular momentum. Single particle inclusive cross sections were 
calculated and compared with experiment for a wide rang of beam 
energies and observed fragments. Except for some conflicting nor- 
malizations and high-energy pions goods agreeement is found. The 
— at which hadrons effectively cease to interact, which is the 
i aaa in the model, is determined to be 0.12 hadrons/fm*. 


54014 one-body proximity friction. Randrup, J. (Nor- 
dita, Ble; Bang DK-2100 Copenhagen O, Denmark). Ann. 
Phys. (N. Y.); 112: : " 356-365(Jun 1978). 

We study the friction between two juxtaposed leptodermous 
systems in relative motion, arising from the exchange of particles 
between them. For os curvd geometries a proximity treatment is 
valid and leads to a factorization into a simple geometrical factor and 
a universal key function related to the flux between two parallel 
surfaces as a function of their separation. On the basis of the nuclear 
Thomas-Fermi approximation, this key function is calculated and 
tabulated; a simple analytical approximation is also given. 


54015 Studies of the nuclear inertia in fission and heavy-ion 
reactions. Moeller, P.; Nix, J.R. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Nucl. Phys., A; 296: No. 2, 289-306(20 Feb 1978). 

On the basis of the non-self-consistent cranking model the 
authors study some aspects of the nuclear inertia of interest in fission 
and heavy-ion reactions. First, the authors consider in the adiabatic 
limit the inertia for a doubly closed-shell nucleus in a deformed 
spheroidal harmonic-oscillator single-particle potential plus a small 
perturbation. When expressed in terms of a coordinate that describes 
the deformation of the nuclear matter distribution, the inertia for 
small oscillations about a spherical shape is exactly equal to the 
incompressible, irrotational value. For large distortions it deviates 
from the incompressible, irrotational value by up to about +-1% 
away from level crossings. Second, in order to study the dependence 
of the inertia upon a level crossing, two levels of the above system 
are considered both in the adiabatic limit and for large collective 
velocities. At level crossings the adiabatic inertia relative to the 
deformation of the matter distribution diverges as 1/modAV, where 
modAV is the magnitude of the perturbation. However, for large 
collective velocities the contribution to the inertia from a level 
crossing is less than 4modAV(d(r/sub m/)/dt)? where d(r/sub m/)/ 
dt is the collective velocity of the matter distribution. Although the 
effect of large velocities on the remaining levels of the many-body 
system or the effect of a statistical ensemble of states has not been 
considered, some of the results suggest that for high excitation 
energies and moderately large collective velocities the nuclear iner- 
tia approaches approximately the irrotational value. 


54016 Extreme values of the spin polarization 

nuclear reactions. Seiler, F.; Rad, F.N.; Conzett, H.E.; Roy, R 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nucl. 
Phys., A; 296: No. 2, 205-227(20 Feb 1978). 

States of maximum possible polarization are investigated for 
ensembles of spin-1/2 and spin-1 particles in nuclear reactions. 
General criteria for extreme values of some components of the 
analyzing power are given and applied to the formulae for the 
observables of reactions with various spin spaces. Experimental data 
relevant to possible extreme values are discussed. 


54017 Classical limit S-matrix and orbital in semi- 
classical Coulomb excitation theory. Guidry, M.W.; Donangelo, R.; 
Rasmussen, J.0.; Boisson, J.P. (California Univ., Berkeley (USA). 
m Berkeley Lab.). Nucl. Phys., A; 295: No. 3, 482-$12(6 Feb 
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A previously introduced formalism employing the classical 
limit of the quantum mechanical S-matrix for Coulomb excitation is 
extended by applying direct numerical evaluations of the S-matrix in 
an integral representation, and by employing complex classical tra- 
jectories in a saddle-point approximation to the integral S-matrix. 
The equations of motion are parametrized in terms of dimensionless 
quantities, and the dynamics of the system in the classical limit are 
discussed. A detailed consideration of the classical equations of 
motion and comparisons to exact quantum mechanical calculations 
and to conventional semiclassical calculations for backward scatter- 
ing are carried out. The results suggest that the classical-limit S- 
matrix method is able to almost exactly reproduce both the ampli- 
tude and the phase of the quantum-mechanical S-matrix, even for 
projectiles as light as protons, and that this approach should be a 
better approximation for heavy-ion multiple Coloumb excitation 

earlier semiclassical methods, due to a more accurate descrip- 
tion of the classical orbits in the combined monopole-quadrupole 
field of the target nucleus. 


54018 Light ion direct reactions. Haeberli, W. (Univ. of Wiscon- 
sin, Madison). J. Phys. Soc. Jpn., Suppl.; 44: 435-449(1978). 

From Proceedings of the international conference on nuclear 
structure; Tokyo, Japan (5 Sep 1977). 

Various aspects of light ion direct reactions which have been 
discussed in the recent literature are reviewed, with particular em- 
phasis on polarization experiments. Various experiments which show 
particular sensitivity to finite-range effects are discussed, including 
experiments with tensor-polarized deuteron beams. It is suggested 
that the observation of such effects may yield information about the 
D-state of the deuteron and triton wave functions. Other new 
types of experiments concern direct reactions where the outgoing 
particles are in a resonant final state. Examples of reactions induced 
by polarized beams are illustrated for one- and two-nucleon transfer. 
Polarization-transfer has applications to sources of polarized neu- 
trons, to observation of D-state effects and to measurements of 
magnetic moments of the residual nucleus. Progress and problems 
with the optical potential for deuterons and tritons are noted. 


SPONTANEOUS AND INDUCED FISSION 


54019 (ORO—5126-35) Empirical limitations of energy dissipa- 
tion in **Cf(sf). Schultheis, H.; Schultheis, R. (Maryland Univ., 
College Park (USA). Dept. of Physics and Astronomy). Apr 1978. 
Contract EY-76-S-05-5126. 36p. Dep. NTIS, PC A03/MF AOI. 

Limitations for the energy dissipated in the spontaneous fis- 
sion of **Cf were studied on the basis of the experimental fragment 
kinetic energies, neutron and y data and the calculated (static) 
potential energies of the fragments. Upper bounds for the dissipated 
energy are obtained by restricting the parameter space of the fission- 
ing system to the domain which is compatible with the experimental 
post-scission data, and by computing the maximum energy available 
in this domain for dissipation. No assumptions were made about the 
fission dynamics or the dissipation mechanism. A numerical evalua- 
tion was performed for 19 pairs of fragments in *°*Cf(sf), taking into 
account spheroidal fragment shapes with diffuse surface, nuclear 
interaction and Coulomb excitation effects. The energy available for 
internal excitation at scission is found to be small (< or = to 10 
MeV). An analysis of the uncertainties entering into this result shows 
that high dissipation in ***Cf(sf) is incompatible with the existing 
experimental data unless peculiar fragment shapes are assumed. 
Upper bounds are also given for the fragment deformations. The 
hypothesis of scission, minimum potential energy at the influence of 
fragment effects, and the relevance of data from ternary fission are 
discussed. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 53443 


54020 Comparison of vicinage effects in ion cluster penetration in 
gases and in condensed matter. Basbas, G. (North Texas State — 
Denton (USA)); Ritchie, R.H. (Oak Ridge National Lab., 
(USA)). pp 626-627 of International conference on the utes of 
electronic and atomic collisions. Vol. 1. Amsterdam, Netherlands; 
North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 52678 
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NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 52647, 52650, 52660, 53168 


MEDICAL PHYSICS 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


REFER ALSO TO CITATION(S) 52750, 53372, 54004 


(HEDL-TME—77-34(Vol.1), pp MOL.16-MOL.21) 


540 

140Ba—1°] a calibrations for radiometric fission rate measurements 
a A.; Ballaux, C.; Cops, F. (CEN-SCK, Mol, Belgium). May 
197 


In Interlaboratory Reaction Rate program. 11th Progress 
report, November 1975—October 1976. 

The aliquot T-1083-6 of HEDL *°Ba-**°La standard solution 
T-1083 was assessed at CEN-SCK by 478—y coincidence measure- 
ments; the ™°Ba plus ‘*°La total activity in nuclear transformation 
per sec. (ntps) per gram of solution, as of 12:00 noon PST March 20, 
1974, was found to be 2.426 x 10° (+-0.8% 1 sigma), and it agrees 
very well with the results obtained at other laboratories. The 3” x 3” 
NalI(Tl) CEN-SCK reference gamma-ray spectrometer was calibrat- 
ed for radiometric fission rate measurements based on ‘°Ba-'*°La 
detection. Within uncertainties, the photopeak efficiencies for the 
1596.45 keV transition in ‘°Ce agree for the two investigated 
counting geometries, with the values derived by interpolation of the 
photopeak efficiency versus gamma ray energy data independently 
determined for this spectrometer. 3 tables. 


54022 (HEDL-TME—77-34(Vol.1), pp MOL.22-MOL.32) 
Measurement of thermal neutron fluxes by means of gold foils. Fabry, 
A.; Langela, D. (CEN-SCK, Mol, Belgium). May 1978. 

In Interlaboratory Reaction Rate program. 11th Progress 
report, November 1975—October 1976. 

Accurate measurements of thermal-neutron fluxes are impor- 
tant for a large number of dosimetry applications, in particular, for 
the calibration of dosimeter foils by exposure to a standard Maxwel- 
lian neutron flux. The expressions and data used at CEN-SCK for 
thermal neutron flux determinations by gold activation are outlined 
for foils exposed in air and in a graphite moderator. It is shown that 
thermal neutron fluxes defined in this way agree well with measure- 
ments by means of NBS absolute fission chambers. 


54023 (HEDL-TME—77-34(Vol.2), pp HEDL.16-HEDL.21) 
4°Ba standard for fission rates by radiochemistry. Weiler, M.R.; 
Kellogg, L.S.; Matsumoto, W.Y.; Davis, A.I. May 1978. 

In Interlaboratory Reaction Rate program. 11th progress 
report, November 1975—October 1976. 

Interlaboratory results are reported on the use of the second 
10Ba— La standard, T1083, prepared by HEDL in March 1974. 
Excellent agreement (within approximately 2%) was obtained 
among all participating laboratories. A third '*°Ba—'°La standard 
solution (T-1315) was prepared by the HEDL Radiochemistry 
Standards Laboratory in March 1977. Weight aliquots (approximate- 
ly 5 grams each) of this standard in flame sealed glass ampoules were 
distributed to program participants. Three ampoules of the standard, 
prepared to special counter specifications, were shipped to the 
National Bureau of Standards for reference measurements in the 
NBS 4rry ionization chambers. These measurements will be used to 
normalize this and previously supplied HEDL *°Ba—*La stand- 
ards to an NBS-calibrated '*°Ba—*°La standard. Absolute calibra- 
tion of the T1315 standard solution will also be made by NBS at this 
time. Data from all participants are documented in this or previous 
reports. Preliminary correlation of the data is presented. 3 tables. 


DOSIMETRY 


54024 (BNL—24408) Numerical filtering method for elimination 
of errors in bone mineral measurements caused by finite photon beam 
size. Vartsky, D.; Ellis, K.J.; Pearlstein, T.B.; Cohn, S.H. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). 1978. Contract EY-76-C-02- 
0016. 18p. (CONF-780642—1). Dep. NTIS, PC A02/MF AOI. 

From Conference on bone mineral measurement; Toronto, 
Canada (1 Jun 1978). 

A method is described for removing the effect of the finite 
beam size by deconvoluting the collimated beam profile from the 
observed transmission curve. The technique uses discrete Fourier 
transforms for the derivation of the restoring filter. In measurements 
performed on a circular bone phantom the restoration of the trans- 
mitted curve resuited in reduction of the errors in bone dimensions 
and linear bone mass. Results obtained from restoration of the 
transmission curve of a rat femur are presented. 


PHYSICS RESEARCH (CONT.) 


SOLID STATE PHYSICS 


54025 Planar-channeling spatial density under statistical 

rium, Ellison, J.A.; Picraux, S.T. ent of,University of New 
Mexico, Albuquerque, New Mexico 87131). Phys. Rev., B; 18: No. 3, 
1028-1038(1 Aug 1978). 

The phase-space density for planar channeled particles has 
been derived for the continuum model under statistical equilibrium. 
This is used to obtain the ticle spatial probability density as a 
function of incident angle. The spatial density is shown to depend on 
only two parameters, a sounding’ incident angle and a normalized 
planar spacing. This normalization is used to obtain, by numerical 
calculation, a set of universal curves for the spatial density and also 
for the channeled- -particle wavelength as a function of amplitude. 
Using these universal curves, the statistical-equilibrium spatial densi- 
ty and the channeled-particle wavelength can be easily obtained for 
any case for which the continuum model can be applied. Also, a new 
one-parameter analytic approximation to the spatial density is devel- 
oped. This parabolic approximation is shown to give excellent agree- 
ment with the exact calculations. 


54026 Peak width of a first or second order desorption transient 
for an arbitrary temperature sweep function. Edwards, D. Jr. (Brook- 
haven National Lab., Upton, NY). Surf Sci; 69: 301-309(1977). 

Peak widths of elementary first- and second-order desorption 
transients are explicitly determined as a series of E/kT/sub p/ for an 
arbitrary temperature sweep function T(t). The inversion of the 
series allowed the activation energy of a <r s process of 
known order to be determined from the peak width, AW, and 
temperture, T/sub p/, of a single desorption transient for any T(t). 
This property has the feature of making all temperature sweep 
functions equivalent as far as extracting kinetic information from a 
desorption transient. 2 figures, 1 table. 


54027 (AEC-tr—7297/11) Ukrainian Physics Journal, Transla- 
tion of Ukr. Fiz. Zh. (Russ. Ed.); 16: No. _ vp(Nov 1971). 207p. 
(TT—72-52017/11). NTIS, PC A10/MF AO1 

A cover-to-cover translation into English of the Russian- 
language edition of Ukrainskii Fizicheskii Zhurnal, vol. 16, no. 11, 
November 1971, is presented. Papers on solid state physics, plasma 
physics, properties of materials, nuclear physics, high-energy phys- 
ics, and general relativity theory are included. (RWR 


SUPERCONDUCTIVITY 


GENERAL THEORY 
REFER ALSO TO CITATION(S) 53115, 53127, 53172 


54028 Gap anisotropy and T/sub c/ enhancement: general theory, 
and calculations for Nb, using Fermi surface harmonics. Butler, W.H. 
(Oak Ridge National Lab., TN); Allen, P.B. pp 73-120 of Supercon- 
ductivity in d- and f-band metals. Douglass, D.H. (ed.). New York; 
Plenum Press (1976). 

From 2. Conference on superconductivity in d- and f- bands; 
Rochester, NY, USA (30 Apr 1976). 

See CONF-760464—. 

A general theory is given of the anisotropy of the energy gap 
and the resulting transition temperature (T/sub c/) enhancement of 
pure superconductors. The frequency dependence of the gap A(k,w) 
is approximated by the two square well form of McMi but 
otherwise an exact algebraic solution of the strong-coupling Eliash- 
berg equations is given, valid for arbitrarily large anisotropy. In the 
limit of weak anisotropy a simple perturbative formula is also 
derived. The method of solution relies on the use of expansion 
functions called Fermi surface mics (FSH’s) which are velocity 
polynomials orthonormalized on the Fermi surface. Methods for 
explicit construction of these functions are described. As an applica- 
tion of these techniques the mass enhancement and gap anisotropy 
are calculated for Nb, in an approximation which includes all elec- 
tronic anisotropy but neglects the contribution to the anisotropy 
which arises from phonons. The rms gap anisotropy in this model is 
6% which is not inconsistent with most of the current experimental 
poy The resulting T/sub c/ enhancement is predicted to be 0.7% or 


54029 (N—78-12316) Plasmon and exciton 
mechanisms in layered structures. Gabovich, A.M.; Pashitskiy, E.A.; 
Uvarova, S.K. Translated by Leo Kanner Associates, Redwood 
City, CA Fiz. Nizk. Temp. (Riev); 1: No. 8, ee 1977). 18p. 
(NASA-TM—75140). S PC A02/MF Ai 

Plasmon and exciton prtherarsonath ore mechanisms are dis- 
cussed. Superconductivity in a three layer metal—semiconductor— 
metal and insulator—semimetal—insulator sandwich structure was 
described in terms of the temperature-dependent Green function of 
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the longitudinal (Coulomb) field. The dependences of the supercon- 
ducting were ob- 


degenerate free carriers with excitons, superconductivity exists only 
ya a gd meng yt ecw Oe critical 
wer than in the plasmon mechanism of 


temperature is muc 
cuplonondnstbeliy. 


54030 Electron phonon properties of A-15 compounds and Chev- 
rel phases. Fadin, F.Y. (Argonne National Lab., IL); Knapp, G.S.; 
Bader, S.D.; Cinader, G.; Kimball, C.W. pp 297-312 of caeen. 
ductivity in "d- and f-band metals. Douglass, D.H. (ed.). New York; 
Plenum Press (1976). 

From 2. Conference on superconductivity in d- and f- bands; 
Rochester, NY, USA (30 Apr 1976). 

See CONF-760464—. 

A review of the information on the electron and phonon 
spectra in the A-15 compounds and Chevrel phase superconductors 
obtained from nuclear magnetic resonance, heat Mn. ogy and 
Moessbauer effect experiments is presented. Rela’ of the 
Fermi energy electrons and the soft phonons to the mah of the 
electron-phonon interaction are discussed. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 53083, 53114, 53120, 53121, 
53126, 53137, 53138, 53139, 53140, 53142, 53143, 53144, 53145, 
53146, 53147, 53149, 53150, 53151, 53161, 53168, 53177, 53268 


54031 Effect of metallurgical treatments on ac losses of NbsSn 
produced by solid state diffusion. Suenaga, M.; Bussiere, J.F.; Garber, 
M. (Brookhaven National Lab., Upton, NY). Adv. Cryog. Eng.; 22: 
326-331(1977). 

Results of a detailed investigation of the effects of various 
metallurgical treatments on the losses of NbsSn produced by the 
solid state diffusion process are reported. The metallurgical 
eters that were varied are (1) NbsSn formation temperature, (2) heat 
treatment duration, (3) Sn concentration of the Cu-Sn alloy matrix 
and (4) the presence of Zr in the Nb cores. The losses were 
measured in liquid helium (4.2°K) at 60 Hz. (GHT) 


54032 Superconductivity in d- and f-band metals. Douglass, D.H. 
- a New York; Plenum Press (1976). 656p. (CONF-760464—). 


“ee 2. Conference on superconductivity in d- and f- bands; 
Rochester, NY, USA (30 Apr 1976). 

Current research in the field of superconductivity in d- and f- 
band metals is presented. Thirty-one individual abstracts were pre- 
pared for the data base. (GHT) 


54033 Some (=—- superconductivity. Matthias, B.T. (Univ. 
of California, San Diego Ss ae of Superconductivity in d- and 
(1976) metals. law (ed.). New York; Plenum Press 

From 2. Conference on superconductivity in d- and f- bands; 
Rochester, NY, USA (30 Apr 1976). 

See CONF-760464—. 

Reasons are given why the e/a (electron ye atom) ratio does 
not always work as a criterion for prediction of transition tem 
tures. Specific mention is made of ternary systems such as Li inO. 
and Sc/sub 2+x/Cr/sub 1-x/Be and that binary systems which are 
not superconducting can be made superconducting by the addition 
of a small amount of a third element. In this case, the e/a ratio as a 
criterion does not hold. (GHT) 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 


54034 Coherent states for general potentials. Nieto, M.M.; Sim- 
mons, L.M. Jr. (Theoretical Division, Los Alamos Scientific Labora- 
tory, University of California, Los Alamos, New Mexico 87545). 
Phys. Rev. Lett.; 41: No. 4, 207-210(24 Jul 1978). 

We define coherent states for general potentials, requiring 
that they have the physically interesting properties of the harmonic- 
oscillator coherent states. We exhibit these states for several solvable 
examples and show that they obey a quantum approximation to the 
classical motion. 


RELATIVITY AND GRAVITATION 
REFER ALSO TO CITATION(S) 53948 


54035 ee Gauge theory of gravity and supergra- 
vity on a group manifold. Ne’eman, Y.; Regge, T. (Tel Aviv Univ. 


ERA VOL. 3, NO. 22 


(Israel); Texas Univ., Austin (USA). Center for Particle Theory; 
Institute for Advanced Study, Princeton, N.J. (USA); Turin Univ. 
(Italy). Istituto di Fisica). Dec 1977. Contract EY-76-S-05-3992. 84p. 
Dep. NTIS, PC A05/MF A0O1. 

The natural arena for the physics of gravity, supergravity and 
their enlargements waded to be the group manifold of the Poincare 
group P, ‘oincare group GP of supersymmetry, and the 
i Bah ne ements. The dynamics of these theories corre- 
spond to geometrical algorithms in P and GP. Differential geometry 
on Lie groups is reviewed and results applied to P and GP. Curva- 
ture, gauge transformations and factorization are introduced. Also 
reviewed is the general coordinate transformation group and a 
hybrid gauge transformation, the anholonomized G.C.T. gauge. A 
study is made of the construction of an action, including the intro- 
duction of a set of special 2 forms, the “pseudo curvatures.” The 
possibilities of factorization in supersymmetry are analyzed. The 
version of supergravity is present which has now become a com- 
pletely geometrical theory. 


54036 (ORO—3992-333) Gravity and supergravity as gauge the- 
ories on a group manifold. Ne’eman, Y.; Regge, T. (Tel Aviv Univ. 
(Israel). Dept. of Physics and Astronomy; Texas Univ., Austin 
(USA). Center for Particle Theory; Institute for Advanced Study, 
Princeton, N.J. (USA); Turin Univ. (Italy). oe di Fisica). indy. 
Contract EY-76-S-05-3992. 1lp. Dep. NTIS, PC A02/MF AOI. 

Generalizations of gravity, including supergravity are con- 
structed by writing the theory on the group manifold (Poincare for 
gravity, the graded-Poincare group for supergravity). The action 
involves forms over the group, restricted to a 4-dimensional subman- 
ifold. The equations of motion produce a Lorentz-gauge in gravity 
and supergravity, and an additional anholonomic supersymmetric 
coordinate transformation which reduces to the “local supersym- 
metry” of supergravity. 


OPTICS 


54037 Self-focusing: from transient to quasi-steady-state. 
Hanson, E.G. (Univ. of California, Berkeley); Shen, Y.R.; Wong, 
G.K.L. Opt. Commun.; 20: No. 1, 45-49(Jan 1977). 

Quantitative measurements were on the characteristics of self- 
focusing varying from transient to quasi-steady-state. The results 
agree well with a simple unified physical description of self-focusing 
and with known theoretical predictions. Stimulated Brillouin scatter- 
ing is identified as the mechanism responsible for the limiting diame- 
ter of the self-focused beam in the experiment. 4 figures. 


STATISTICAL PHYSICS AND THERMODYNAMICS 
REFER ALSO TO CITATION(S) 52865 


ELECTRICITY AND MAGNETISM 


54038 Analysis of Compton scattering from planar channeled 
positrons. Pantell, R.H. ent of Electrical Engineering, Stan- 
ford University, Stanford, Calfornia 94305). Appl. Phys. Lett.; 33: No. 
7, 571-573(1 Oct 1978). 

The cross section for Compton scattering can be appreciably 
enhanced if energy is conserved in the initial to intermediate state 
transition. This resonance condition cannot be satisfied for a free 
particle, but it can be met if the particle is in a static electric or 
magnetic field. In this paper an analysis is presented for light 
scattering from relativistic particles in an electrostatic potential. 
Planar c eled positrou.s are used as the example. It is possible to 
achieve a large frequency upshift from the incident to the scattered 
radiation, with a cross section that is many orders of magnitude 
larger than the usual Compton cross section. 


54039 Use of tailored return-stroke current representations to 
simplify the analysis of lightning effects on systems. Jones, R.D. 
(Sandia Labs., Albuquerque, NM). JEEE Trans. Electromagn. 
Compat.; 95-96(May 1977). 

Considerable simplification is possible in the analysis of the 
interaction between a lightning return-stroke current and a system 
by selecting a return-stroke current representation whose Laplace 
transform has the same general form as the transform of the free 
transfer function. 1 figure. 


MATHEMATICAL PHYSICS 


54040 (ANL/EES-CP—12) Dimensional analysis, similarity, 
analogy, and the simulation theory. Davis, A.A. (Argonne National 
Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 27p. (CONF- 
780608—2). Dep. NTIS, PC A03/MF AO1. 

From 8. U.S. national congress of applied mechanics; Los 
Angeles, CA, USA (26 Jun 1978). 
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Dimensional analysis, similarity, analogy, and cybernetics are 
shown to be four consecutive steps in application of the simulation 
theory. This paper introduces the classes of phenomena which 
follow the same formal mathematical equations as models of the 

laws and the interior sphere of restraints groups of phenom- 
ena in which one can introduce simplfied nondimensional mathemat- 
ical equations. The simulation by similarity in a specific field of 
physics, by analogy in two or more different fields of physics, and by 
cybernetics in nature in two or more fields of mathematics, physics, 
biology, economics, politics, sociology, etc., — as a unique 
theory which permits one to transport the res f experiments 
from the models, convenably selected to meet the conditions of 
researches, constructions, and measurements in the laboratories to 
the originals which are the primary objectives of the researches. 
Some interesting conclusions which cannot be avoided in the use of 
~ lified nondimensional mathematical equations as models of natu- 
ws are presented. Interesting limitations on the use of simula- 
> lh theory based on assumed simplifications are recognized. This 
paper shows as necessary, in scientific research, that one write 
mathematical models of general iaws which will be applied to nature 
in its entirety. The paper proposes the extent of the second law of 
thermodynamics as the generalized law of entropy to model life and 
its activities. This paper shows that the physical studies and philo- 
sophical interpretations of phenomena and natural laws cannot be 
separated in scientific work; they are interconnected and one cannot 
be put above the others. 


54041 (COO—4155-4) Forced oscillations of nonspherical bub- 
bles. Hsieh, D.Y. (Brown Univ., Providence, R.I. (USA). Div. of 
Applied Mathematics). May 1978. Contract EG-77-S-02-4155. 22p. 
Dep. NTIS, PC A02/MF AO. 

Various aspects of an oscillating bubble are presented. The 
Sag formulation and the linear spherical oscillation are discussed 
irst, followed by a corresponding variational treatment. Nonlinear 
subharmonic spherical oscillations and nonspherical oscillation are 
presented next. The study of nonspherical oscillation leads to a 
discussion on the nonlinear Mathieu equation. Finally, the variation- 
al method is employed for the study of the coupling between 
subharmonic spherical oscillation and nonspherical oscillation 
through nonlinear interaction. Experimental implication of the non- 
linear coupling is briefly discussed. 


54042 Superlinear Hammerstein operators and the nonoccurrence 
of secondary bifarication. Pimbley, G.H. Jr. SIAM J. Appl. Math.; 33: 
No. 2, 298-322(Sep 1977). 

In the secondary bifurcation problem for a branch, x/sub 
lambda//sup (j)/, of eigensolutions of a superlinear Hammerstein 
operator with positive definite kernel, it is already known that, if the 
primary bifurcation point, lambda/sub j//sup B/, is an eigenvalue of 
unit multiplicity, there exists a nonvoid region of no secondary 
bifurcation, R/sub nb//sup (j)/. As long as x/sub lambda//sup (j)/ is 
contained in R/sub nb//sup (j)/, lambda > lambda/sub j//sup B/, 
secondary bifurcation does not occur. R/sub nb//sup (j)/ contains at 
least a spherical neighborhood of the origin. Conditions are herein 
given such that R/sub nb//sup (j)/ also contain a corridor leading 
out of this central sphere. This affords an exit for bifurcation-free 

jobal extension of x/sub lambda//sup (j)/. Then the question of 

ving x/sub lambda//sup (j)/ actually stay in this corridor is 
no E ed, with conditions pre that are happily compatible with 
conditions for existence of the corridor. The requirements are met 
by an augmentation of a given kernel, which involves a suitable 
degenerate kernel. Thus, conditions exist on the kernel of the Ham- 
merstein operator, for a given superlinear function f(s,x). 


FUSION ENERGY 


54043 (KFTI—74-39) Short descriptions of thermonuclear facili- 
ties of Physical-Technical Institute of Academy of Sciences of Ukrai- 
nian SSR. Suprunenko, V.A. (ed.). (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). 1974. 16p. (In orn Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

A list and short description of the basic experimental thermo- 
nuclear equipment of the Kharkov Institute of the UkSSR Academy 
of Sciences are presented. The scientific program that was devel- 
oped proposes conducting studies on closed and open traps and 
using different methods for obtaining hot plasmas (plasma injection 
and “frequency, or ohmic, or turbulence methods of heating). A 

feature of closed magnetic traps studied on the Kharkov 

stellerators is the possibility of containing a non-conducting 

plasma due to the rotational transform of the force lines of the 

magnetic field is ensured by currents along the plasma and the 

external conductors. A typical feature of the open electromagnetic 
traps is plasma containment by a combination of ecttell ond 

magnetic Prields, which guarantees hydrodynamic stability of = 
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plasma in the absence of separate directions of exit of the charged 
particles from the system. 


54044 Scans cat olin .6)) —— oe * of Plasma 
Laboratory reports and m Univ., 
N.J. (USA). Plasma Physics Lab.). Nal 1978. ‘Coa EY-76-C-02- 
3073. 30p. Dep. NTIS, PC A03/MF AO1. 

This listing contains over 225 references to research work 
carried out at the Princeton Laboratory. (MOW) 


PLASMA RESEARCH 
REFER ALSO TO CITATION(S) 54027 


54045 Spectra of Mo XXXI—XXXIV from exploded-Mo-wire 
plasmas, Burkhalter, P.G.; Schneider, R.; Dozier, C.M.; Cowan, 
R.D. (Naval Research Laboratory, Washington, D.C. 20375). Phys. 
Rev., A; 18: No. 2, 718-725(Aug 1978). 

The ionization stages in x-ray spectral data (3—5.5 A) from 
single- and multiple-exploded-Mo-wires experiments were interpret- 
ed with atomic-structure calculations. Both exploded-wire experi- 
ments produced spectra in which Ne-like Mo III was the most 
abundant ionization stage. Experimental wavelengths from higher 
Rydberg transitions in Mo XXXIII were obtained. Except for the 
Ne-like lines, the Mo spectra are characterized by complex, overlap- 
ping line structure due to the F- and Na-like ionization stages. 


PLASMA CONFINEMENT AND HEATING 


54046 (CONF-780705—2) Theoretical study of microwave heat- 
ing in ELMO bumpy torus. Batchelor, D.B.; Kritz, A.N.; Goldfin 
R.C. (Oak Ridge National Lab., Tenn. (USA)). 1978. Contract 
7405-ENG-26. 7p. Dep. NTIS, PC A02/MF A011. 

From Conference on controlled fusion and plasma physics; 
Grenoble, France (3 Jul 1978). 

Because the plasma in ELMO Bumpy Torus (EBT) is 
duced and heated by microwaves, and macrostability is d t 
on microwaves through the formation of the annuli, an understand- 
ing of microwave propagation and energy deposition is a crucial 
element in EBT theory. A central feature of the microwave heating 
study is the development of a ray-tracing code capable of operating 
with a wide variety of three-dimensional (3-D) plasma equilibrium 
configurations. Results are presented for plasma parameters charac- 
teristic of EBT-I and projected parameters characteristic of EBT-II. 
In EBT-I the extraordinary mode is very heavily damped, and the 
ordinary mode is weakly damped. The ordinary mode may, howev- 
er, play an important role in the heating of EBT-I through mode 
conversion. In EBT-II the ordinary mode should be strongly 

damped. The code is being improved to include finite temperature 
effects on the ray paths and absorption at second and higher on- 
ic resonances. 


54047 (IPPJ—286, pp v) Use of fast ion beams in plasma re- 
search. Ishizuka, H. (Tsukuba Univ., Sakura, Ibaraki (Japan). Dept. 
of Physics). May 1977. 

From Workshop on relation between laboratory and space 
plasmas; Nagoya, Japan (28 May 1976). 

In Workshop on relation between laboratory and space plas- 
mas. 

Outline of the recent advances in ion beam technology is 
presented, and it is pointed out that ion (or neutral) beam has 
significant advantage over electron beam. Present status of the 
production of intense ion beam is discussed in the first part. The 
propagation of intence ion beam is discussed in the second part. The 
third topic is the creation of rotating ion layer in a magnetic trap. 
The application of a pulsed ion diode to a mirror machine is 
explained as an example of the use of fast ion beam in a laboratory. 
Some of the design parameters which are used for the design study 
being conducted at the University of Tsukuba are also presented. 
The final topic is the formation of dense plasma in ie 


54048 (IPPJ—299) Electron —— in 
the initial stage of turbulent heating of a plasma. Iguchi, agoya 
Univ. (Japan). Inst. of Plasma Physics). sy 1977. 38p. . (CO 
7605176—). Dep. NTIS (US Sales Only), PC A03/MF A\ 

From Workshop on relation between laboratory “a space 
plasmas; das pe Japan (28 May 1976). 

stage of a linear turbulent heating of a plasma has been 

an... by use of Thomson —e of ruby laser light with an 
eight channe! ge pt In a low density discharge (n asymp- 
totically eq 5 x 10"? cm™*), an anomalously rapid electron 
heating was observed associated with the appearance of high <4 
quency fluctuations (w <= w sub(pi)), which were considered to 
current driven ion acoustic waves. Flat-top velocity distribution of 
the electrons were also observed just after the onset of the ion 
acoustic instability. Formation of this flat-top distribution was inter- 
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preted as a quasilinear diffusion process in velocity space in the 
presence of ion acoustic waves. In a high density discharge (n 
asymptotically equals 2 x 10'* cm™*), it was found that the skin 
current distribution was rapidly destroyed, while skin profile of the 
radial distribution of the electron temperature remained rather 
longer, indicating that the plasma current redistributed without 
electron heat transfer across the magnetic field. The anomalous 
resistivity caused by ion acoustic waves was essential for the anoma- 
lously rapid current penetration. 


54049 (LA—7302-T) Laser—plasma interaction in a theta-pinch 
geometry. Armstrong, W.T. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Jun 1978. Contract W-7405-ENG-36. 168p. Dep. NTIS, PC 
A08/MF AO1. 

Thesis. 

Prompt stimulated Brillouin scatter (SBS) is studied in an 

experiment wherein a high power, pulsed CO: laser irradiates an 
independently produced, theta-pinch plasma. SBS does not signifi- 
cantly affect laser heating of the plasma. Measurements of density 
profiles and temperature histories permitted examination of laser 
refraction, local heating and net absorption. Refractive containment 
of the CO, laser beam by an on-axis density minimum was observed 
at early times during the laser pulse. However, refractive contain- 
ment was lost at late times due to the diffusive loss of the density 
minimum. Classical modeling of the expected heating required 
“bleached” absorption to account for the observed heating. A 
plasma absorptivity of approximately 46% was inferred from calori- 
metry measurements at 250 mtorr fill pressure. These results confirm 
that classical heating and refraction dominated the laser-plasma 
interaction. 
54050 (UCID—17845) Some estimates of mirror plasma startup 
by neutral beam heating of pellet and gas cloud targets. Shearer, J.W.; 
Willmann, P.A. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 7 Jul 1978. Contract W-7405-ENG-48. 35p. Dep. 
NTIS, PC A03/MF AO1. 

Hot plasma buildup by neutral beam injection into an initially 
cold solid or gaseous target is found to be conceivable in large 
mirror machine experiments such as 2XIIB or MFTF. A simple 
analysis shows that existing neutral beam intensities are sufficient to 
ablate suitable targets to form a gas or vapor cloud. An approximate 
rate equation model is used to follow the subsequent processes of 
ionization, heating, and hot plasma formation. Solutions of these rate 
equations are obtained by means of the “GEAR” techniques for 
solving stiff’ systems of differential equations. These solutions are 
in rough agreement with the 2XIIB stream plasma buildup experi- 
ment. They also predict that buildup on a suitable nitrogen-like 
target will occur in the MFTF peueeey. In 2XIIB the solutions are 
marginal; buildup may be possible, but is not certain. 


54051 Stochastic ion heating by a lower hybrid wave. Karney, 
C.F.F. (Plasma Fusion Center, Massachusetts Institute of Technol- 
ogy, Cambridge, Massachusetts 02139). Phys. Fluids; 21: No. 9, 1584- 
1599(Sep 1978). 

The motion of an ion in a lower hybrid wave in a tokamak 
type plasma is studied. For ions with v/sub perpendicular/> or 
= w/k/sub perpendicular/ the motion is stochastic for fields satisfy- 
ing E/Bo> (1/4)(9/sub i//w)/sup 1/3/(w/k/sub perpendicular/). 
Provided that the perpendicular phase velocity, w/k/sub perpen- 
dicular/, can be slowed down to a few times the ion the speed, 
this stochastic ion motion may be an important mechanism by which 
oo rf power near the lower hybrid frequency can directly heat 

ie ions. 


54052 High-beta tokamaks surrounded by force-free fields. 
D'Ippolito, D.A.; Freidberg, J.P.; Goedbloed, J.P.; Rem, J. (Associ- 
ation Euratom-FOM, FOM-Instituut voor Plasmafysica, Rijnhuizen, 
+ The Netherlands). Phys. Fluids; 21: No. 9, 1600-1616(Sep 

The sharp-boundary model of ideal magnetohydrodynamics is 
presented in a form readily applicable to axisymmetric, high-B 
plasmas of arbitrary cross section. The usual vacuum region outside 
the plasma is replaced here by a layer of force-free currents, and the 
influence of force-free currents and cross-sectional shaping on the 
critical B is studied. Specific results are given for circular, elliptical, 
and racetrack-like cross sections. A new parameter q* is introduced 
in place of the Mercier q, and it is shown that q*=! is a reasonable 
estimate of the toroidal current limitation due to external kink modes 
in high-8 plasmas with noncircular cross sections. 


54053 Heating of a z-pinch plasma by CO,-laser radiation. 
Meyer, J.; Albrecht, G.; Hilko, B. (British Columbia Univ., Vancou- 
ver (Canada). Dept. of Physics). Phys. Lett., A; 65: No. 2, 119-120(20 
Feb 1978). 

The interaction between a 250 MW CO.-laser pulse and a z- 
eared ay ma during the initial pinch phase has been studied experi- 
mentally by means of Thomson scattering of ruby laser light. The 
helium plasma of n/sub e/ = 10'* cm™* and 40 eV temperature is 
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heated by the focussed CO2-laser beam during the gain switched 
peak to temperatures of 200 eV. 


54054 Direct currents generated by microwave heating in toroidal 
plasma. Klima, R.; Kopecky, V.; Musil, J.; Zacek, F.; Heymann, P.; 
Ternopol, A.M. (Ceskoslovenska Akademie Ved, Prague. Ustav 
Fyziky Plazmatu). Phys. Lett. A; 65: No. 1, 23-24(6 Feb 1978). 

The existence of a direct toroidal current in a magnetized 
plasma torus heated by microwaves is established experimentally. 
The dependences of that electric current on microwave power and 
gas pressure are given. The experimental results are consistent with 
the theory of non-linear dragging of electrons by waves travelling 
along the torus. 


54055 Method and apparatus for heating and compressing 
plasma. Wells, D.R. US Patent 4,068,147. 10 Jan 1978. Filed date 6 
Nov 1975. 6p. 

Plasma vortex structures generated by coaxial theta pinch 
guns are compressed and amplified by secondary adiabatic compres- 
sion. A pair of vortex rings originating at opposite ends of a vacuum 
chamber are caused to meet at the chamber center by the confining 
and guiding effects of a primary magnetic mirror. A secondary 
magnetic mirror starts to compress the plasma as soon as the 
collision has occurred. The secondary compression amplifies the 
electrical currents and mass motions already in the vortex rings 
when they leave the conical theta pinch buns. The amplification 

rocess heats the plasma by a process of turbulent heating to very 
igh temperatures. 


54056 Heating of fusion plasma by accelerated neutral beams. 
Klingelhoefer, R. (Karlsruhe Univ. (TH) (Germany, F.R.). Inst. fuer 
Kernverfahrenstechnik; Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Kernverfahrenstechnik). Phys. BL; 33: No. 12, 
567-575(Dec 1977). (In German). 

This paper deals with the ignition temperature and the 
Lawson criterion of a D-T-plasma, the ohmic heating and its bound- 
ary, the plasma heating by neutral atom beam injection and some 
principal details of an injector. 


54057 Anomalous heating owing to parametric instabilities in the 
laser produced plasma. Cojocaru, E. (Institutul de Fizica Atomica, 
Bucharest (Romania)). Stud. Cercet. Fiz.; 28: No. 4, 351-368(1976). 
(In Romanian). 

The influence of the parametric instabilities to the heating of 
the laser produced plasma is described. The parametric instabilities 
excited near the critical density surface - the oscillating two-stream 
instability and the ion-acoustic parametric decay instability - leading 
to a considerable anomalous heating of the plasma are studied in 
more details. The influence of well below the critical density excited 
instabilities - the stimulated Raman and Brillouin scattering instabil- 
ities, two-plasmon decay instability - on the plasma heating is briefly 
treated. A model for estimating the laser flux absorbed by parametric 
plasma instabilities is also described. 


PLASMA DIAGNOSTICS 


54058 (KFTI—75-19, pp 52-59) Diagnostic techniques for opti- 
cally non-transparent superdense plasma. Glazunov, G.P.; Kantsedal, 
V.P.; Mitin, R.V.; Petrenko, V.I.; Shevstusev, A.P. (AN Ukrainskoj 
SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1975. (In Russian). 

In Plasma physics and the controlled thermonuclear fusion 
physics. 

Possibilities are considered of Spas X-ray, magneto-probe 
methods for diagnostics of plasma of pulse high-current gas dis- 
charges at superhigh pressures (100-1000 at). Some results are pre- 
sented on applying the methods, the method for measuring pulsed 
pressures during the discharge, the method of axial X-raying and 
measuring the electric conductivity of a dense plasma. The conduc- 
tivity of argon and copper arc plasma has been measured by the 
method of axial X-raying at the pressure up to 1000 at and at the 
value of the Coulomb logarithm 1-3. A formula is derived which 
allows one to estimate the electric conductivity value for a dense 
non-ideal plasma to an accuracy of 50% in a very wide range of its 
parameters. 


54059 (KFTI—77-1) Determination of plasma parameters by ion 
energy spectra. Zolototrubov, I.M.; Novikov, Yu.M.; Skoblik, I.P.; 
Skoblik, M.N.; Tolstolutskii, A.G. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). 1977. 17p. (In Russian). Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

Energy spectra of the plasma ion component generated in a 
pulsed coaxial accelerator are studied. It is shown that on assumption 
of Maxwellian energy distribution of ions the parameters describing 
this distribution (temperature, energy of the ion directed motion and 
plasma potential) can be derived from the spectrum. The ion flow 
and density are found by absolute measurement of a number of 
registered particles. Energy spectra obtained in the experiment can 
be regarded as Maxwellian. The dependence of the above-mentioned 
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parameters on the delay time between the inlet of the neutral gas 
(hydrogen) into interelectrode gap and the start of the current 
sede the accelerator is studied. 


54060 (PPPL—1445) Tokamak plasma diagnosis by surface 
physics techniques. Cohen, S.A. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). May 1978. Contract EY-76-C-03-3073. 35p. 
(CONF-780467—1). Dep. NTIS, PC A03/MF AO1. 

From 3. conference on plasma surface interaction in con- 
trolled fusion devices; Culham, UK (3 Apr 1978). 

The utilization of elementally-sensitive surface techniques as 
pene diagnostics is discussed with emphasis on measuring impurity 

luxes, charge states, and energy distributions in the plasma edge. A 

model of plasma flow to the probe is presented and applied to the 
interpretation of data. Limits on time and energy resolution, and 
sensitivity are given. The overlap of these techniques with conven- 
tional plasma diagnostics is described. 


54061 Novel technique for measurement of energetic hydrogen 
flux to the walls in fusion devices. Erents, S.K.; McCracken, G.M.; 
Vince, J. (UKAEA, Abingdon. Culham Lab.). J. Phys., D (London); 
11: No. 3, 227-236(21 Feb 1978). 

A carbon probe in the form of a small filament has been used 
in the shadow of the limiter in the DITE tokamak to trap the flux of 
energetic hydrogen atoms and ions. The trapped particles are re- 
leased after a discharge by withdrawing the probe into a separate 
vacuum system and heating the filament. The gas released is meas- 
ured mass spectrometrically to obtain quantitative information on 
the incident flux. Some preliminary measurements of flux to the wall 
and as a function of radial position of the probe are described. 


54062 Use of optical filters for tokamak plasma spectroscopy. 
Morton, A.H.; Srinivasacharya, K.G. (Aust Natl Univ, Canberra). J. 
Phys., E (London); 11: No. 2, 131-134(Feb 1978). 

A description is given of a method for using narrow-bandpass 
optical interference filters to make a number of simultaneous chord 
observations of plasma radiation from a Tokamak. Employed with 
the Canberra Tokamak LT-3 the method has been applied to provide 
measurements of O III, O IV and O V impurity radiation from a 
—” plasma. 3 refs. 


Experiment of double resonance parametric process in a 
ae, Akiyama, H.; Hirose, S.; Takeda, S. (Nagoya Univ. (Ja rn 
Faculty of edavetine’. Wf. Phys. Soc. Jpn.; 42: No. 5, 1715-172 
1977). 

The double resonance parametric process in a plasma is 
experimentally studied by using two high frequency electric fields 
which have frequencies near the electron plasma frequency. The 
difference between two frequencies is selected twice the ion acoustic 
wave frequency. The experimental results are well explained by the 
theory which predicts the lower threshold and higher growth rate of 
the parametric excitation for the two pumps than those for the single 
pump. 


— Studies on flush mounted electrostatic probe measurements 

argon plasma flow. Matsuoka, K.; Kishige, H. (Nara Technical 
Colt Yamato-Koriyama (Japan)); ’ Nishida, M.; Kamimoto, G. 
Nippon Kikai Gakkai Rombunshu; 43: No. 369, 1859-1866(May 1977). 
(In Japanese). 

Experiment was made on the behavior of charged particles in 
lowly ionized argon plasma flow using simultaneously both cylindri- 
cal and flush mounted probes. The results were compared with those 
by numerical calculation. (1) The electron temperature and number 
density measured with the flush mounted probe embedded in wall 
surface are in good agreement with those by numerical calculation 
with sheath-end boundary conditions. (2) For the current density of 
ions collected in the flush mounted probe, the relations for stationary 
plasma can be used even in high flow velocity. (3) By impressing 
voltage to the probe embedded in projectile surface and measuring 
the collected ion current, the number density of charged particles at 
boundary layer end can be estimated. 


— Charge collection measurements on TEA CO) laser pro- 

duced plasma on metallic targets. Apostol, I.; Cojocaru, E.; Mi- 
hailescu, I.N.; Morjan, 1.G.; Popescu, I.M. (Institutul de Fizica 
Atomica, Bucharest (Romania)). Rev. Roum. Phys.; 21: No. 10, 1009- 
1015(1976). 

The results of studies of the plasma produced by focused 
TEA CO; laser radiation on metallic targets by the charge collection 
method are reported. Charge collector signals of different duration 
and pulse-sha - were put into evidence depending on the target 
material and the particularities of the TEA CO: laser pulse. Electron 


temperatures were estimated by supposing the plasma in a stationary 
corona equilibrium state. Finally, some explanations to the presented 
experimental results are proposed. 


54066 Considerations on the multielectrode probes for plasma 
diagnostics. Avram, E. (Academia R.S.R., Bucharest (Romania). 
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Institutul de Fizica). Stud. Cercet. Fiz.; 28: No. 6, 585-600(1976). (In 
Romanian). 

The purpose of the work is to study a modern method of 
plasma diagnostics: the method of multielectrode electrical probe 
system. This method eliminates the disturbing effects encountered 
with the single electrode probe. 


PLASMA KINETICS - GENERAL 
REFER ALSO TO CITATION(S) 53843, 53862, 53935 


54067 (KFTI—75-19, pp 4-21) Plasma accumulation in electro- 
magnetic traps. Pankrat’ev, Yu.A.; Naboka, V.A.; Vdovin, S.A.; 
Lavrent’ev, O.A.; Kalmykov, A.A. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). 1975. (In Russian). 

In Plasma physics and the controlled thermonuclear fusion 
physics. 

Works are reviewed on the program of controlled thermonu- 
clear synthesis carried out in the Ukranian Academy of Sciences for 
the period 1967-73. The main problems are: experimental investiga- 
tion of principal physical processes accompanied by production and 
confinement of plasma in electromagnetic traps (EMT); finding out 
reasons causing restriction of density, lifetime and temperature of 
plasma with the aim of development of high effective systems for the 
electromagnetic confinement of plasma (EMCP); further improve- 
ment of plasma diagnostics in EMT. The EMCP has been investigat- 
ed in three devices with a magnetic field of cusped configuration. 
The volume of plasma in traps is 250-300 cm, the maximum magnet- 
ic field is 6500 Oe. Plasma has been produced by ionization of 
neutral gas with a fast electron beam injected through the axial 
magnetic gap. Confining properties of traps are defined according to 
the character of time and parametric dependences of plasma ions and 
electrons. Diagnostic methods and devices are described. A great 
number of graphical dependences and oscillograms is given. 


54068 Numerical solution of the Abel integral equation: applica- 
tion to plasma spectroscopy. Andanson, P.; Cheminat, B.; Halbique, 
A.M. (Clermont-Ferrand-2 Univ., 63 - Aubiere (France)). d Phys., D 
(London); 1: No. 3, 209-215(21 Feb 1978). (In French). 

A direct interpolation method using spline functions is sug- 
gested for the inversion of the Abel integral equation. The continu- 
ous derivatives of these functions allow a better resolution of the 
first derivative involved in the integral. The exact calculation of the 
integral is presented for a polynomial of degree p. The method is 
easy to apply: the programme is very short and the results are very 
accurate. 


PLASMA KINETICS - EXPERIMENTAL 


54069 (KFTI—75-19, pp 60-63) Initiation of high-current dis- 
charges in dense gases. Evetskii, Yu.L.; Mitin, R.V.; Petrenko, V.I. 
(AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1975. 
(In Russian). 

In Plasma physics and the controlled thermonuclear fusion 
physics. 

Initiation of gas discharge (GD) in a dense plasma is studied. 
Laser initiation of GD in argon is carried out at a pressure up to 150 
at. Two ways of introducing a laser beam have been tested: along 
and perpendicular to the electrode axis. On laser initiating (trans- 
verse initiation, a ruby laser) a high-pressure GD the electric field 
strength required for the breakdown of an electrode gap decreases 
by several orders of magnitude as compared to the strength of 
spontaneous breakdown. A conclusion is drawn that in the presence 
of preionisation the breakdown occurs by conversion of a semi-self- 
maintained discharge to a self-maintained one. A possibility is also 
considered of initiating a GD at high and superhigh pressure by an 
X-ray beam. 


54070 (KFTI—75-19, pp 68-73) Electrodeless inductive and ca- 
pacitive discharges at high pressures. Zvyagintsev, A.V.; Mitin, R.V.; 
Pryadkin, K.K. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhniches- 
kij Inst.). 1975. (In Russian). 

In Plasma physics and the controlled thermonuclear fusion 
physics. 

The results are presented of an experimental investigation of 
electrodeless inductive and capacitive discharges in inert gases (He, 
Ne, Ar, Kr, Xe) nitrogen, hydrogen and in air at frequency of 150 
MHz at atmospheric pressures. In Ar, Kr, Xe at atmospheric pres- 
sure the inductive discharges are divided into current rings. The 
capacitive discharge has been studied both in soldered chambers and 
in those with gas flow. A high-pressure electrodeless ring discharge 
has been obtained in a toroidal chamber. Thermal and spectral 
studies of discharges have been carried out. 


54071 (ORO—3027-43) Excitation and ionization of ions by 
electron impact. Technical progress report, September 1, 1977—May 
31, 1978. Feeney, R.K.; Hughes, D.W.; Hoak, G.B.; Priester, D.C.; 
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Sayle, W.E. (Georgia Inst. of Tech., Atlanta (USA). School of 
Electrical i g). 31 May 1978. Contract EY-76-S-05-3027. 
34p. Dep. S, PC A03/MF AOl1. 

This effort is devoted to the measurement of electron impact 
collision processes of importance in controlled thermonuclear re- 
search. Electron impact, single and multiple ionization of ions and 
charge exchange processes are being studied. A program to develop 
ion sources for future collision experiments is also included. Prelimi- 
nary measurements of the electron impact triple and quadruple 
ionization cross sections of Pb* ions have been completed. Measure- 
ments were made over the range of electron energies from the 
respective thresholds to 1000 eV. A hollow-cathode discharge type 
ion source and associated m/e analyzer has been constructed. A 
charge exchange apparatus suitable for the measurement of electron 
capture and stripping cross sections of selected singly charged 
metallic ions and neutrals is being designed. This apparatus will be 
employed with the hollow-cathoce ion source module. A Penning 
Ion Gauge (PIG) type ion source of multiply charge ions is in 
continuing development. 


54072 Bremsstrahlung by relativistic electrons in a plasma locat- 
ed in a strong magnetic field. Akopyan, A.V.; Tsytovich, V.N. (AN 
Armyanskoj SSR, Erevan. Inst. Radiofiziki i Ehlektroniki). Zh. 
Eksp. Teor. Fiz.; 72: No. 5, 1824-1832(May 1977). (In Russian). 

Bremsstrahlung by relativistic electrons in a plasma located in 
a strong magnetic field is considered by taking into account dynamic 
screening and a mechanism of transition bremsstrahlung. It is shown 
that in a strong magnetic field dynamic a effects consider- 
ably reduce the intensity of ordinary bremss' ung radiation at 
high ae such that w<wsub(max), wsub(max)=2 + gsup(2)ws 
up *), w wsup(*)=wsub(pe)c/vsub(Te), wsub(pe) is the electron 
P frequency, ‘y=epsilon/msub(e)csup(2), epsilon is the relativ- 
istic electron energy and vsub(Te) is the mean thermal velocity of 
the a electrons (vsub(Te)< <c). The angular dependence of 
the bremsstrahlung radiation, the spectral intensity and the total 
radiation intensity are investigated in detail for both the usual 
bremsstrahlung mechanism as well as for the transition bremsstrah- 
lung radiation. 


PLASMA KINETICS - THEORETICAL 


54073 (CONF-780702—3) Tokamaks heated to high beta. Dory, 
R.A.; Berger, D.P.; Charlton, L.A.; Hogan, J.T.; Munro, J.K.; 
Nelson, D.B.; Peng, Y.K.M.; Sigmar, D.J.; Strickler, D.J. (Oak 
Ridge National Lab., Tenn. (USA)). May 1978. Contract W-7405- 
ENG-26. 38p. Dep. NTIS, PC A03/MF AOI1. 

From Sym 
France (3 Jul 1978). 

Intense plasma heating makes high energy density tokamaks 
possible. This paper treats the reaction of plasma which is heated to 
values of beta in the range of 5 to 15%. 


54074 (CONF-780705—1) Topology of tokamak orbits. Rome, 
J.A.; we, See (Oak Ridge National Lab., Tenn. (USA)). 1978. 
Contract W-7405-ENG-26. 6p. Dep. NTIS, MF A011. 

From Conference on controlled fusion and plasma physics; 
Grenoble, France (3 Jul 1978). 

Portions of document are illegible. 

The topology of all contained tokamak guiding center orbits 
is displayed in a three-dimensional constants-of-motion space. The 
treatment is perfectly general and holds for arbitrary axisymmetric 
MHD equilibria. We show that significant topological changes occur 
in the high-anti B (approximately > 6%) cases which are associated 
with a region of absolute minimum B in the plasma. 


54075 (COO—3077-150) Classical diffusion: theory and simula- 
tion codes. Grad, H.; Hu, P.N. (New York Univ., N.Y. (USA). 
Courant Inst. of Mathematical Sciences). Mar 1978. Contract EY-76- 
C-02-3077. 28p. Dep. NTIS, PC A03/MF AOI1. 

A survey is given of the development of classical diffusion 
theory which arose from the observation of Grad and Hogan that 
the Pfirsch-Schluter and Neoclassical theories are very special and 
frequently inapplicable because they require that plasma mass flow 
be treated as transport rather than as a state variable of the plasma. 
The subsequent theory, efficient numerical algorithms, and results of 
various operating codes are described. 


54076 (IPPJ—286, pp v) Dynamics of a cloud of fast electrons 
travelling the plasma. Takakura, T. (Tokyo Univ. (Japan). 
Faculty of Science). May 1977. 


From Workshop on relation between laboratory and space 
plasmas; Nagoya, Japan (28 May 1976). 
In Workshop on relation between laboratory and space plas- 


jum on heating in toroidal plasmas; Grenoble, 


mas. 

The results of investigation are described on the dynamics of 
solar electrons in the interaction with plasma waves. Straightfor- 
ward computer analysis of such problem in a wide range of inter- 
planetary space is not practical. Therefore, two steps are taken. The 
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first step is the computer analysis in the limited distance from an 
electron source, setting low number density for the beam electrons 
to reduce the computing time. The second step is the computation of 
plasma waves by using the analytical electron velocity distribution. 


54077 (IPPJ—301) Threshold of electromagnetic instability in a 
magnetic neutral sheet. Yamanaka, K. (Magoys Univ. (Japan). Inst. of 
Plasma Physics). Aug 1977. 38p. (CONF-7605176—). Dep. NTIS 
(US Sales Only), PC A03/MF AOI. 

From Workshop on relation between laboratory and space 
plasmas; Nagoya, Japan (28 May 1976). 

The structure of electro tic perturbations in a magnetic 
neutral sheet is analyzed within framework of Vlasov-Maxwel- 
lian picture. In reference to Harris’ equilibrium state, a boundary 
value problem is formulated and solved to give the possible existence 
of a low-frequency electromagnetic wave of compressional mode, 
propagating along the electron-drift current in the sheet. The stabil- 
ity of this mode is critically dependent on the thickness parameter of 
the sheet. If the sheet is thin enough, the perturbation will grow 
even for T sub(e)=T sub(i). The critical thicknesses are calc 
with regard to various temperature ratios and their values are found 
to be about 0.9 r sub(Li) * or less, where r sub(Li) * means the ion 
Larmor radius just outside the sheet region. 


54078 (KFTI—75-19, pp 64-67) Calculation of the ionization 
composition and electric conductivity of the superdense plasma of 
argon and helium. Petrenko, V.I.; Mitin, R.V. (AN Ukrainskoj SSR, 
Kharkov. Fiziko-Tekhnicheskij Inst.). 1975. (In Russian). 

In Plasma physics and the controlled thermonuclear fusion 
physics. 

The experimental technique and the results of calculating ion 
composition and electric conductivity of argon and helium plasma at 
a pressure of 400 at in the temperature range of 10‘ to 10°K are 
presented. By interpolating the results with calculations published 
the temperature dependences of the argon and helium electric con- 
ductivity have been obtained for the pressure range of 1-400 at. 


54079 (LA-UR—78-1288) TRIDENT-CTR: a two-dimensional 
code for CTR Seed, T.J. (Los Alamos Scientif- 

ic Lab., N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 9p. 

(CONF-780508—44). Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

TRIDENT-CTR is a two-dimensional x-y and r-z geometry 
multigroup neutral transport code developed at Los Alamos for 
toroidal calculations. The use of triangular finite elements gives it 
the geometric flexibility to cope with the nonorthogonal shapes of 
many toroidal designs of current interest in the community. 


54080 (ORNL/TM—6216) High energy runaway orbits in the 
presence of m = 2 magnetic islands. Zweben, S.J.; Waddell, B.V.; 
Swain, D.W.; Fleischman, H.H. (Oak Ridge National Lab., Tenn. 
(USA)). Jul 1978. Contract W-7405-ENG-26. 32p. Dep. NTIS, PC 
A03/MF AO1. 

A eee center computer code is used to map out trajector- 
ies of collisionless runaway electrons in the presence of m = 2 
magnetic islands in a tokamak. Low energy runaway drift surfaces 
follow closely the perturbed poloidal magnetic flux surfaces, as 
expected. Higher energy runaway orbits are seen to retain an m = 2 
structure even though the drift surfaces are shifted considerably 
outward from the magnetic flux surfaces. The size of the island 
structure in the drift surfaces decreases as the outward shift becomes 
larger than the island width. Trapped particle orbits are apparently 
unaffected by the presence of the island. Little or no ergodicity of 
the particle orbits has been observed in this model, although a 
coupling of the m = 2 island with the m = 1 outward shift can 
produce an m = 3 structure in the particle drift surfaces. 


54081 (ORNL/TM—6363) Simulation of multispecies impurity 
transport in tokamaks. Amano, T.; Crume, E.C. (Oak Ridge National 
Lab., Tenn. (USA)). Jun 1978. Contract W-7405-ENG-26. 35p. Dep. 
NTIS, PC A03/MF AOl1. 

To simulate multispecies impurity transport in tokamaks, a set 
of coupled continuity equations including source and sink terms 
from atomic processes (rate terms) were solved numerically. The 
diffusion and rate terms are integrated separately in time using a 
fractional step-splitting technique which is accurate to second order 
in the time step. Calculations were performed treating individually 
all the ionization -— of oxygen and iron impurities in a hydrogen 
plasma. Calculated O VI and O VII relative density profiles agree 
qualitatively with profiles measured in the Adiabatic Toroidal Com- 
pressor — rd te when purely neoclassical diffusion coeffi- 
cients are ; 


(UCID—17795) MAGIC: a one-dimensional magneto-in- 
ductive particle code. Brengle, T.A.; Cohen, B.I. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 23 May 1978. Con- 
tract W-7405-ENG-48. 48p. Dep. NTIS, PC A03/MF AO1. 
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MAGIC, a new one-dimensional particle code, simulates 
magneto-inductive phenomena in a cylindrically symmetric magne- 
= lasma. The physical model and the computational algorithm 

or the code are described. A user's guide to and a listing of 
MAGIC are also included. 


54083 Relativistic derivation of laser-induced plasma profiles. 
Stroscio, M.A.; Lee, K.; Lindman, E.L. (Los Alamos Scientific 
Laboratory, University of California, Los Alamos, New Mexico 
87545). Phys. Fluids; 21: No. 9, 1509-1512(Sep 1978). 

The relativistic corrections to the ponderomotive force for a 
general transverse plane wave of arbitrary polarization lead to an 
approximately twenty percent reduction in the single particle pon- 
deromotive force for 10.6 4m CO light at 10° W/cm* The recent 
nonrelativistic derivation of laser-induced plasma profiles is extended 
to the relativistic regime by including the relativistic corrections to 
the ponderomotive force in the fluid equations. Specifically, analytic 
results are obtained which facilitate relating the number densities and 
flow velocities to the electric field strength at the sonic point; in 
addition, these relations allow the complete self-consistent steady 
state structure of the profile to be determined numerically. Several 
detailed comparisons of nonrelativistic and relativistic results are 
discussed. 


54084 Force balance and density criteria for double sheaths in 
plasma. Bergeron, K.D.; Wright, T.P. (Sandia Laboratories, Albu- 
oar New Mexico 87185). Phys. Fluids; 21: No. 9, 1578-1583(Sep 
1978). 

Two aspects of double sheaths (nonneutral regions) in plas- 
mas are studied via analytic models. First, the motion of the struc- 
ture through the plasma is analyzed by considering the force balance 
among the various species. A general proof is presented which 
shows the net acceleration of the sheath is zero in the absence of 
dissipative i. A specific example is given which shows that a 
pressure difference between the two sides of the sheath results in the 
enhancement of the beam current into the low pressure side rather 
than acceleration of the sheath. The effect of beam-plasma interac- 
tions is also discussed. The second part of the analysis is the 
derivation of separate (though nearly identical) density criteria for 
sheath nucleation and sheath maintenance in equilibrium. These are 
compared with experimental results of Lutsenko, Sereda, and Kont- 
sevoi and reasonable agreement is obtained. 


54085 (CONF-771174—1) Collisionless relaxation of plasma 
with an unstable electron distribution function. Bakay, A.S.; Sigov, 
Yu.S. (AN SSSR, Moscow. Inst. Prikladnoj Matematiki). Mar 1978. 
Translation of USSR Preprint No. 52, 1977. 46p. Dep. NTIS, PC 
A03/MF AO. 

From Conference on the collisionless relaxation of plasma 
with an unstable electron distribution function; Kiev, Moscow, 
USSR (Nov 1977). 

Portions of document are illegible. 

The area of applicability of quasilinear theory is determined. 
An analysis of the evolution of the excited wave-amplitudes has 
shown that the increments of the waves increase somewhat in the 
moderately turbulent relaxation stage. This is a consequence of the 
correlation of the particle movement. It was established that rarefac- 
tion of the spectrum develops until the moment of overlapping of the 
resonance regions of neighboring modes, and limits the establishment 
of connected structures and the convection of particles. An analysis 
of the evolution of trajectories is presented. (MOW) 


54086 Enhancement of stimulated Compton scattering in inhomo- 
geneous plasmas. Begg, I.M.; Cairns, R.A. (Saint Andrews Univ. 
(UK)). J. Phys., D (London); 11: No. 3, L49- L53(21 Feb 1978). 

The effect of density inhomogeneity on stimulated Compton 
scattering (SCS) is examined. How SCS modifies the background 
distribution function is considered. Pump modulation is found to 
enhance the scattering. 


54087 Critical ionisation velocity and the dynamics of a coaxial 
plasma gun. Raadu, M.A. (Tekniska Hoegskolan, Stockholm 
(Sweden). Institutionen foer Pisernatvail), J. Phys. D (London); 11: 
No. 3, 363-378(21 Feb 1978). 

The dynamics of an ionising wave in a coaxial plasma gun 
with an azimuthal bias magnetic field is analysed in a theoretical 
model. Only the radial dependence is treated and instead of includ- 
ing a treatment of the energy balance two separate physical assump- 
tions are made. In the first case it is assumed that the total internal 
electric field is given by the critical ionisation velocity condition and 
in the second that the ionisation rate is constant. For consistency 
wall sheaths are assumed to match the internal plasma potential to 
that of the walls. On the basis of momentum and particle balance the 
radial dependence of the electron density, current density, electric 
field and drift velocity are found. An electron source is required at 
the cathode and the relative contribution from ionisation within the 
plasma is deduced. The assumption that there are no ion sources at 
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the electrodes leads to a restriction on the possible values of the axial 
electric field. 


54088 Evaluation of the single-electron density of states in a non 
Debye plasma. Blandin, J. (Paris-6 Univ., 75 (France)). Phys. Lett., A; 
65: No. 1, 25-26(6 Feb 1978). 

The single-electron density of states in a non Debye plasma is 
calculated in terms of parabolic cylinder and Kummer'’s confluent 
hypergeometric functions. An asymptotic expansion is given. 


54089 Relativistic Boltzmann theory for a plasma. II. Reciprocal 
relations. van Erkelens, H.; van Leeuwen, W.A. (Amsterdam Univ. 
(Netherlands). Instituut voor Theoretische Fysica). Physica, A; 89: 
No. 2, 225-244(Nov 1977). 

The linear or phenomenological laws such as Ohm's law, 
Fourier’s law and Fick's law are derived for a relativistic plasma in 
an electromagnetic field. It is shown that the choice of a reference 
frame as proposed by Landau and Lifshitz entails - in contrast to, for 
—_ the choice of Eckart - the validity of Onsager’s reciprocity 
relations. 


54090 Effect of trapped electrons on odd “drift” modes in a 
tokamak, Mazur, V.A; Mikhailovskii, A.B.; Shukhman, I.G. (Gosu- 
darstvennyj Komitet po Ispol’zovani . Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). Zh. Eksp. Teor. Fiz.; 72: No. 3, 
956-969(Mar 1977). (In Russian). 

Mutual dependence of even and odd modes excited in an 
axially-symmetrical tokamak is analyzed in a more precise and 
consistant way than it has been done elsewhere. On the basis of 
corresponding drift kinetic equations both electron and ion density 
disturbances are drawn. The assumption on mutual independence of 
even and odd modes is shown to be invalid. Odd modes prove to be 
sensitive to dissipation by trapped electrons as even modes are, 
though to a lesser extent. Plasma compressibility leads to pinning of 
odd modes by the even ones. It is also shown that the odd mode 
pinning may occur in the absence of compressibility if an odd 
number of wavelengths fits into the torus. The increments of odd 
modes are small compared to those of the even ones. Nevertheless 
they may be important in buildup of odd modes by a group of fast 
ions in a two-component tokamak. 


54091 Electron distribution function measurement in irregular 
donization waves. Glosik, J. (Karlova Universita, es = (Czechoslo- 
vakia). Fakulta Matematicko-Fyzikalni). Czech. J. Phys.; 27: No. 5, 
550-554(1977). 

The influence of ionization waves irregularity on electron 
distribution function measurement was investigated. The 
method and sampling technique was applied. The results show that 
the time irregularity of high amplitude ionization waves may cause 
an error in the interpretation of the electron distribution function 
measurement. 


54092 Incorporation of long range electrostatic effects in the 
canonical ensemble partition function. Denton, J.C. Energy Convers.; 
17: No. 2-3, 123-129(1977). 

A study of the action of electrostatic forces leads to an 
electrostatic model for simulating the interaction energy between an 
ion and the point charges which constitute its atmosphere. The 
electrostatic model employs a geometrical configuration of the 
charges of an ion atmosphere in which the charges are considered to 
move about the ion in a plane polarized motion under the control of 
the electrostatic forces, leading to an effective reduction in the 
ionization potential. Thus, a new physical model is presented which 
can serve as a basis for analyzing the long range electrostatic effects 
encountered in the multiple ionization thermally of a gaseous mix- 
ture and for incorporating these effects in the evaluation of the 
= ensemble partition function of the thermodynamic system. 

rets. 


54093 Collisional transport. Pfirsch, D. (Max-Planck-Institut 
fuer Plasmaphysik, Munich). pp 151-167 of Tokamak reactors for 
breakeven. A critical study of the near-term fusion reactor program. 
Knoepfel, H. (ed.). New York; Pergamon Press (1977). 

From Conference on tokamak reactors for breakeven. A 
critical study of the near-term fusion reactor program; Erice, Italy 
(21 Sep 1976). 

Collisional particle and heat transport is treated in plane and 
toroidal geometry. In particular, temperature gradient effects on 
impurity diffusion—so-called temperature screening—are considered 
for the different collisional regimes. The existence of quasi: 
self-consistent Tokamak ibria with finite resistivity and a possi- 
phe limitation of the maximum £ caused by particle diffusion is 

iscussed 


PLASMA PRODUCTION 


54094 High-temperature high-quality deuterium plasma produc- 
tion by laser beams and interactions with magnetic fields, Sato, K.N. 
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w ya Univ. (Japan). Inst. of Plasma Physics); Okada, S.; sagem 
.; Sudo, S.; Tsuji, H. Reza Kenkyu; 4: No. 4, 193-210(Mar 1977). 

From U.S.-Japan seminar on laser interaction with matter; 
New York, USA (1 - 5 Nov 1976). 

A new system for directly producing high-temperature high- 
quality deuterium plasmas within any type of magnetic containers 
has been constructed and operated, in which an on-line computer 
control technique is utilized to capture a falling deuterium ice-pellet 
by pulsed laser beam(s). Some experimental results on the - 
tal physical properties of plasmas produced and interactions with 
nearly uniform magnetic field are presented. As an immediate appli- 
cation of this particular new plasma production method, detailed 
studies of spindle-cusp confinement properties for laser-produced 
high-beta deuterium plasma are being continued. Some of the com- 
puter analyses for these problems are also reviewed. 


54095 Interaction of neutrons with a matter in the field of a 
strong electromagnetic wave. Zaretskii, D.F.; Lomonosov, V.V. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj ry * SSSR, 
Moscow. Inst. Atomnoj Ehnergii). Zh. Eksp. Teor. Fiz.; 72: No. 3, 
851-856(Mar 1977). (In Russian). 

The problem of elastic and resonance scattering of low 
energy (thermal and resonance) neutrons by multicharged ions in a 
laser-produced plasma is considered. The ions undergo forced vibra- 
tions in the field of a strong electromagnetic wave. Corresponding 
scattering cross sections are drawn. It is shown that the neutron 
scattering may be accompanied by absorption or emission of laser 
light field quanta. As a result additional satellites appear in the 
scattered neutron spectrum which differ in energy by a quantity 
equal to the field quantum. It is also shown that similar satellites 
appear in the compound nucleus levels. According to the estimates 
performed a range of the field strengths (E) of interest for observing 
the effect equals 10°V/cm > or approximately/E/ >or approxi- 
mately 10’ V/cm, being sufficiently less than those maximum values 
technologically obtainable nowadays. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 53861 


54096 (KFTI—75-19, pp 38-45) Drift wave excitation in the 
THETA- high pressure plasma. Gutarev, Yu.V.; Mironov, 
Yu.K.; Ryzhov, N.M.; Sizonenko, V.L.; Suprunenko, V.A.; Suk- 

in, E.A. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij 
Inst.). 1975. (In Russian). 

In Plasma physics and the controlled thermonuclear fusion 
physics. 

Excitation of low-frequency (LF) drift waves has been experi- 
mentally investigated in a high-pressure plasma in a gas discharge of 
the direct THETA-pinch type. The electrodeless inductive gas dis- 
charge is produced in an alundum tube of 150 cm length and 6.5 cm 
internal diameter filled with hydrogen at the pressure of (1-20).10-* 
mm Hg. The discharge magnetic field (MF) has been investigated by 
a system of five etic probes both oriented along the radius and 
the length of the discharge chamber. The longitudinal temperature 
of electrons reaches 4 keV at the 6 kV voltage on the coil. Succes- 
sive development of two types of instability has been observed: HF 
“starting” and LF ones. The LF oscillations observed have been 
identified as drift waves in a system with large 8. The amplitude of 
the MF oscillations for the given instability may be compared with 
the value of the main MF, and the transverse wave lengths for these 
oscillations are of the order of the plasma filament radius. The 
—_— wave lengths are comparable with the magnetic system 
length. 


54097 (KFTI—75-19, pp 29-37) High-frequency turbulence of 

plasma in the “Uragan” tor with ion-cyclotron pumping. Pere- 

pelkin, N.F.; Shvets, O.M.; Vasil‘ev, M.P.; Dikii, A.G.; Kulaga, A.E. 

(AN — SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1975. 
ussian 


(In R ' 
_ In Plasma physics and the controlled thermonuclear fusion 
physics. 

The spectrum of microinstabilities has beer investigated in 
conditions of strong ion non-isothermality during ion-cyclotron heat- 
ing of plasma in the Uragan” stellarator. Intensive epithermal noises 
have been revealed near the frequencies of the lower hybrid reso- 
nance. The analysis shows that in the experimental conditions when 
the transverse current velocity U/Vsub(Ti) < or approximately I 
and Te/Ti < I, the effective heating of ions may be due to excitation 
of high-frequency electron-sound instability. In turn, the long-wave 
noises Observed in plasma are the result of transformation of short- 
wave electron noise in the ion-hot plasma. 


54098 (PPPL—1423) Theory of dissipative drift instabilities in 
sheared magnetic fields. Chen, L.; Guzdar, P.N.; Hsu, J.Y.; Kaw, 
P.K.; Oberman, C.; White, R. (Princeton Univ., N.J. (USA). Plasma 


ERA VOL. 3, NO. 22 


Physics Lab.). Jul 1978. Contract EY-76-C-02-3073. 22p. Dep. NTIS, 
PC A02/MF AOl1. 

It is found that in the slab approximation, where usual shear 
damping is operative, resistivity contributes to an enhancement of 
this damping and the enhancement factor increases with the elec- 
tron-ion collision frequency v/sub ei/. Thus no unstable eigenmodes 
result. If the shear damping is nullified, either by introducing a 
strong spatial variation of the density gradient, or by working in 
toroidal geometry with strong toroidal coupling effects, then unsta- 
ble eigenmodes with growth rates increasing with v/sub ei/ are 
recovered. A perturbation calculation shows that retention of elec- 
tron temperature fluctuations associated with the mode and inclusion 
of temperature ients does not alter these conclusions. Extensive 
numerical calculations and relation to published experimental results 
are also presented. 


54099 (TID—28591) Interaction of modes. Satya, Y.; 
Schmidt, G. (Stevens Inst. of Tech., Hoboken, N.J. (USA)). May 
1978. Contract EY-76-S-02-3004. 15p. Dep. NTIS, PC A02/MF 
AOl. 

A fully developed tearing mode modifies the magnetic field 
profile. We investigate the effect of this profile modification on 
linear growth rate of a different tearing mode. First a simple slab 
model is investigated analytically. We find that the local flattening of 
the field profile drives adjacent modes more unstable by increasing 
the value of A’. Next we study the effect of the saturation of the 
internal kink (m = 1) mode on higher modes. The magnetic profile 
modification is based on Kadomtsev’s model for m = 1 modes. We 
evaluate numerically the change in A’ for higher m- modes, for a 
range of profile parameters. No significant change in the growth rate 
is found for realistic profiles. 


54100 Spectral formulation of the dissipative trapped-electron 
instability. Denavit, J.; Rathmann, C.E. (Department of Mechanical 
Engineering and Astronautical Sciences, Northwestern University, 
ase inois 60201). Phys. Fluids; 21: No. 9, 1533-1542(Sep 

An analysis and computer simulations of dissipative trapped 
electron modes in toroidal plasmas based on the electron drift-kinetic 
equation Fourier transformed with respect to the poloidal and toroi- 
dal angles are presented. 


54101 Interchange instabilities in a compressible plasma. Prit- 
chett, P.L.; Wu, C.C.; Dawson, J.M. ent of Physics, Uni- 
versity of California, Los Angeles, California 90024). Phys. Fluids; 
21: No. 9, 1543-1550(Sep 1978). 

The interchange instability induced by gravity in a compress- 
ible plasma is investigated by numerical methods based on the 
equations of ideal magnetohydrodynamics. Eulerian computer codes 
have been developed to integrate in time both the linear and nonlin- 
ear forms of these equations. In the linear case the results are 
compared with a generalization of a normal mode analysis per- 
formed by Newcomb. Predictions regarding the growth rate and 
spatial distribution of these modes and their stabilization by sheared 
magnetic fields are confirmed in the computer runs. In the nonlinear 
case inclusion of diffusion and damping terms in the numerical code 
permits the unstable mode to be followed to a final stable state. The 
numerical results indicate that for a sheared magnetic field there is a 
displaced equilibrium state involving a strongly distorted plasma 
distribution. 


Current-driven instabilities and resultant anomalous ef- 
fects in isothermal, inhomogeneous plasmas. Yamada, M.; Hendel, 
H.W. (Plasma Physics Laboratory, Princeton University, Princeton, 
New Jersey 08540). Phys. Fluids; 21: No. 9, 1555-1568(Sep 1978). 

The evolution and effects of current-driven instabilities in 
isothermal, inhomogeneous plasmas are investigated in both theory 
and experiment. Sucessive destabilizations of four different instabil- 
ities, low-frequency drift wave, ion-cyclotron drift wave, high- 
frequency (continuous-spectrum ion-cyclotron) drift wave, and high- 
frequency electron wave, are observed in Q-device plasmas with 
increased current, and explained by a theory based on fluid and 
kinetic equations. Anomalous effects resulting from wave-particle 
interactions, i.e., enhanced resistivity, ion heating, and electron vis- 
cosity, are compared with predictions based on quasi-linear calcula- 
tions. Analogous to ion sound causing important anomalies in the 
transport coefficients for plasmas with T/sub e//T/sub i/>>1, 
high-frequency, continuous-spectrum drift waves determine anoma- 
= — behavior in inhomogeneous plasmas with T/sub e//T/ 
sub i/=1. 


54103 (PPPL-trans—124) Plasma stability in tokamak with po- 
loidal divertor. Bazaeva, A.V.; Bikov, V.E.; Georgievski, A.V.; 
Golovin, I.N.; Kaminski, A.O.; Mikhailovskaya, L.V.; Peletmins- 
kaya, V.G.; Pyatov, V.N. (AN Ukrainskoj SSR, Kharkov. Fiziko- 
Tekhnicheskij Inst.). Jun 1978. Translation by N.M. Turitzin of 
KHFTI—77-32. 32p. Dep. NTIS, PC A03/MF AO1. 
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This paper examines discrete problems related to plasma 
stability in a tokamak with poloidal divertor. In particular the energy 
f-inciple is used to study plasma stability as it relates to the displace- 
ment of a whole column. Problems are also examined dealing with 
the effect of B (ratio of plasma pressure to pressure of poloidal 
current) on the parameters of divertor layer, current distribution and 
plasma pressure and on q parameter, which provide stability against 
screw type MHD modes. The studies found the basic parameters of 
tokamak magnetic configuration using a poloidal divertor which 
ensures a stable plasma equilibrium. 


54104 Parametrically driven low-frequency waves in current car- 
rying Pesic, S.S. (Institut za Nuklearne Nauke Boris Kidric, 
Belgrade (Yugoslavia)). Phys. Lett. A; 65: No. 2, 124-126(20 Feb 
1978). 

The effects of the particle drift motion upon the development 
of low-frequency parametric instabilities in magnetized plasma are 
studied. 


54105 High frequency electromagnetic cyclotron instability in 
hot plasma. Treumann, R.; Nikutowski, B. (Akademie der Wissens- 
chaften der DDR, Berlin. Zentralinstitut fuer Solarterrestrische 
Physik). Phys. Lett., A; 65: No. 2, 127-130(20 Feb 1978). 
Finite background temperatures T/sub c/ not equal to 0 
decrease the effective anisotropy A/sub eff/ and critical frequency 
/sub c/ of low-frequency electromagnetic cyclotron waves. A 
igh-frequency electromagnetic cyclotron instability is found for 
density ratios n = N/sub h//N/sub c/ above a critical threshold and 
for low resonance energies. 


54106 Impurity drift instability of dissipative type. Tuda, T.; 
Tanaka, M. (Jpn At Energy Res Inst, Ibaraki). J. Phys. Soc. Jpn.; 43: 
No. 4, 1407-1410(Oct 1977). 

A new type of impurity drift instability is studied in the limit 
of short mean free path. The mode is driven by the ion parallel 
viscosity, and is stabilized by the collisional diffusion across the 
magnetic field when the impurity concentration is less than a certain 
value. This coincides with the stability condition for the collisionless 
impurity drift mode. 7 refs. 


PLASMA WAVE PHENOMENA 


54107 (IPPJ—298) Solitons, envelope solitons in collisionless 
plasmas. Ichikawa, Y.H.; Watanabe, S. (Nagoya Univ. (Japan). Inst. 
of Plasma Physics). Aug 1977. 45p. (CONF-7605176—). Dep. NTIS 
(US Sales Only), PC A03/MF AOI. 

From Workshop on relation between laboratory and space 
plasmas; Nagoya, Japan (28 May 1976). 

A review is given to extensive development of theoretical, 
computational and experimental studies of nonlinear wave propaga- 
tion in collisionless plasmas. Firstly, the historical experiment of 
Ikezi et al. is discussed in comparison with theoretical analysis based 
on the Korteweg-de Vries equation. Systematic discrepancy between 
the observation and the theoretical prediction suggests that it is 
necessary to examine such as higher order mode coupling effect and 
contribution of trapped particles. Secondly, effects of the nonlinear 
Landau damping on the envelope solution of ion plasma wave is 
discussed on the basis of theoretical study of Ichikawa-Taniuti, 
experimental observation of Watanabe and numerical analysis of 
Yajima et al. Finally, a new type of evolution equation derived for 
the Alfven wave is examined in some detail. The rigorous solution 
obtained for this mode represents a new kind of envelope solution, in 
which both of its phase and amplitude are subject to modulation of 
comparable spatial extension. In conclusion, the emphasis will be 
placed on the fact that much more intensive experimental researches 
are expected to be done, since the powerful methods to disentangle 
various nonlinear evolution equations are now available for theoreti- 
cal approach. 


54108 (IPPJ—300) Theory for stationary nonlinear wave propa- 
gation in complex magnetic geometry. Watanabe, T.; Hojo, H.; Ni- 


shikawa, K. (Nagoya Univ. (Japan). Inst. of Plasma Physics). Aug 
1977. 28p. (CONF-7605176—). Dep. NTIS (US Sales Only), PC 
A03/MF AOl. 

From Workshop on relation between laboratory and space 
plasmas; Nagoya, Japan (28 May 1976). 

We present our recent efforts to derive a systematic calcula- 
tion scheme for nonlinear wave propagation in the self-consistent 
plasma profile in complex pee ay geometry. Basic assump- 
tions and/or approximations are i) use of the collisionless two-fluid 
model with an equation of state; ii) restriction to a steady state 
propagation and iii) existence of modified magnetic surface, modifi- 
cation due to Coriolis’ force. We discuss four situations: i) weak-field 
propagation without static flow, ii) arbitrary field strength with flow 
in axisymmetric system, iii) weak field limit of case ii) and iv) 
arbitrary field strength in nonaxisymmetric torus. Except for case 
iii), we derive a simple variation principle, similar to that of Seligar 
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and Whitham, by introducing appropriate coordinates. In cases i) 
and iii), we derive explicit results for quasilinear profile modification. 


54109 Excitation of ionic acoustic waves by non-linear Bernstein 
waves. Matsumoto, H.; Tsutsui, M.; Yamagishi, H.; Yoshikado, A.; 
Kimura, I. (Kyoto Univ. (Japan). Faculty of oe ). pp 50-53 
of Symposium on the cosmic observations for the year 1975. 
Tokyo, Japan; Tokyo Univ. Inst. of Space and Aeronautical Science 
(1975). (In Japanese) 

From Symposium on the cosmic observations; Tokyo, Japan 
(26 Jun 1975). 

Recently experiments have been made on the non-linear 
wave-wave interaction in plasma in both space and laboratories. 
These are mainly between the modes of Bernstein waves. By experi- 
ment, the excitation of ionic acoustic waves by way of the excitation 
of large amplitude Bernstein waves could be confirmed. The experi- 
ment was made by producing quiescent plasma with a backward 
diffusion type plasma source using a space chamber. 


54110 Differential equation for Alfven ion cyclotron waves in 
finite-length plasma. Watson, D.C.; Fateman, R.J.; Baldwin, D.E. 
(Lawrence Livermore Laboratory, University of California, Liver- 
more, California 94550). Phys. Fluids; 21: No. 9, 1657-1658(Sep 
1978). 

The fourth-order differential equation describing an Alfven 
ion-cyclotron wave propagating along a magnetic field of varying 
intensity is found. The equation is self-adjoint and possesses nontri- 
vial turning points. 


54111 Effect of self-focusing on scattering of a laser beam in a 
collisional plasma. Patel, L.A. (Indian Inst. of Tech., New Delhi. 
Dept. of Physics). J. Phys., D (London); 11: No. 3, 347-354(21 Feb 
1978). 

The temporal growth rates of stimulated Raman and Brillouin 
scattering of a self-focused laser beam in a collisional plasma have 
been evaluated. The calculations predict a considerable spatial non- 
uniformity in the scattering because of the temperature and density 
gradients induced in the plasma on account of the nonuniformity of 
the pump laser beam. 


54112 Electromagnetic radiation from a localized Langmuir 
turbation. Breizman, B.N.; Pekker, L.S. (AN SSSR, Novosibirsk. 
Inst. Yadernoj Fiziki). Phys. Lett, A; 65: No. 2, 121-123(20 Feb 
1978). 

The radiation from a localized Langmuir perturbation at the 
harmonics of the plasma frequency is shown to be of quadrupole 
type. Corresponding quadrupole moments are found for the second 
and third harmonics. 


54113 Plasma waves in a stochastic field. Mittal, M.L.; 
Prahalad, Y.S. (Indian Inst. of Tech., Bombay. Dept. of Mathemat- 
ics). Phys. Lett., A; 65: No. 2, 117-118(20 Feb 1978). 

The effect of a weak stochastic magnetic field on circular 
polarized waves in a plasma is investigated. It is shown that the 
waves are damped. The damping coefficients in various cases of 
interest are evaluated. 


54114 Thermonuclear reaction wave in high-density plasma. 
Nozaki, K.; Nishihara, K. (Osaka Univ, Jpn). J. Phys. Soc. Jpn.; 43: 
No. 4, 1393-1399(Oct 1977). 

It is shown by computer simulations that a diverging thermo- 
nuclear reaction wave in a high density plasma is an accelerating 
overcompressed detonation. The propagation stages of the reaction 
wave are classitied according to different processes of energy trans- 
fer such as the a-particle diffusion, the shock heating and the 
electron thermal conduction. The front of the reaction wave consists 
of the shock compressed region proceeded by a pre-heat zone, 
where the effect of a-particle diffusion exceeds that of the electron 
thermal conduction. 7 refs. 


54115 Stationary spectra of high frequency oscillations of a 
plasma in a magnetic fieid. Breizman, B.N.; Malkin, V.M.; Sobolev, 
O.P. (AN SSSR, Novosibirsk. Inst. Yadernoj Fiziki). Zh. Eksp. Teor. 
Fiz.; 72: No. 5, 1783-1796(May 1977). (In Russian). 

Weak turbulence of Langmuir and electromagnetic waves 
produced by a relativistic electron beam is considered. Stimulated 
wave scattering by the plasma ions and damping due to Coulomb 
collisions are taken into account. Stationary turbulence tra are 
found for a weak magnetic field (wsub(He)< <qwsub(pe)) and the 
rate of energy transfer from the beam to plasma is calculated. It is 
shown that the threshold heating power at which the energy begins 
to condensate in the longwave of the spectrum grows linearly 
with increase of the magnetic field intensity. 


FUSION POWER PLANT TECHNOLOGY 


REFER ALSO TO CITATION(S) 52214 





5386 ENERGY RESEARCH ABSTRACTS 


54116 (CONF-780508—20) Systems analyses of fusion-driven 
fission. Mills, R.G. (Princeton Univ., N.J. (USA)). 1978. Contract 
EY-76-C-02-3073. 5p. Dep. NTIS, PC A02/MF AOl1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

Fusion-driven fissioning systems possess unique advantages 
not available in either pure fusion or pure fission systems. These 
systems can set a reasonably low maximum price for fissionable fuel, 
prevent the necessity of mining low-grade uranium ores, and possi- 
bly lead to the best way to exploit the vast fuel potential of our 
depleted uranium reserves. These systems are less demanding on the 
characteristics of the fusion systems making the advanced fusion 
fuels more accessible. By relieving the fission lattice of the need for 
criticality, more attractive fission system characteristics are allowed. 
Accurate economic predictions are not yet possible due to continu- 
ing uncertainty about the transport properties of reactor-grade plas- 
mas. Hybrid systems have the potential to avoid the causes of most 
of the criticisms of nuclear power. 


54117 (CONF-780508—21) Oak Ridge TNS/PEPR Program is 

modified and engineering criteria to ease remote 
maintenance S inato, P.T.; Shannon, T.E. (Oak Ridge 
National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 6p. 
Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

Early work on TNS/PEPR at ORNL consisted of systems 
trade studies to establish a baseline design. Representative param- 
eters are shown in Table 1. Development of these parameters into a 
mechanical design focussed on the complexity of the device disas- 
sembly. Three modifications to the physics and engineering criteria 
are being studied to ease these problems of remote disassembly: (1) 
Increase allowable field ripple from 1% to a maximum of 3%, 
thereby reducing the number of TF coils. The result is increased 
access between coils. (2) Provide sufficient clearance in the bore of 
the toroidal coils to raise and lower the EF coils during torus 
segment removal. This assumes a requirement for equilibrium field 
(EF) coils close to the plasma. (3) Investigate a secondary vacuum 
enclosure (e.g., vacuum building concept) to eliminate the need for 
welded torus joints and TF coil dewars. This paper discusses these 
en as well as some overall cost implications relating to 
ripple. 


54118 (CONF-780508—24) Oak Ridge TNS : a status 
report. Roberts, M. (Oak Ridge National Lab., Tenn. (USA)). 1978. 
Contract W-7405-ENG-26. llp. Dep. NTIS, PC A02/MF AOI. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The Oak Ridge TNS activities have been directed at charac- 
terizing the design space between TFTR and EPR with a fundamen- 
tal emphasis on higher beta plasma systems than previously project- 
ed, i.e., anti 8 approximately 5 to 10% as compared to 1 to 3%. 
Based on the results of the FY 1977 System Studies, our activities 
this year are directed toward preconceptual design with particular 
emphasis placed on reducing the technological requirements through 
innovations in plasma engineering. Examples of the new innovations 
include microwave assisted start up to reduce power requirements 
and a reduced TF ripple constraint by more refined ripple loss 
calculations, to increase engineering feasibility through simpler, 
more maintainable designs. 


54119 (CONF-780508—38) Economic trends of tokamak power 
plants independent of physics scaling models. Reid, R.L.; Steiner, D. 
(Oak Ridge National Lab., Tenn. (USA)). 1978. Contract W-7405- 
ENG-26. 21p. Dep. NTIS, PC A02/MF AOI. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

This study examines the effects of plasma radius, field on axis, 
plasma impurity level, and aspect ratio on power level and unit 
capital cost, $/kW/sub e/, of tokamak power plants sized independ- 
ent of plasma physics scaling models. It is noted that tokamaks sized 
in this manner are thermally unstable based on trapped particle 
scaling relationships. It is observed that there is an economic advan- 
tage for larger power level tokamaks achieved by physics independ- 
ent sizing; however, the incentive for increased power levels is less 
than that for fission reactors. It is further observed that the economic 
advantage of these larger power level tokamaks is decreased when 
plasma thermal stability measures are incorporated, such as by 
increasing the plasma impurity concentration. This trend of econo- 
my with size obtained by physics independent sizing is opposite to 
that observed when the tokamak designs are constrained to obey the 
trapped particle and empirical scaling relationships. 


54120 (CONF-780508—39) Tokamak reactor design studies: pro- 
gress and prognosis. Steiner, D. (Oak Ridge National Lab., Tenn. 
a 1978. Contract W-7405-ENG-26. 25p. Dep. NTIS, PC A02/ 
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From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

During the past several years there have been significant 
scientific and technical advances related to the tokamak magnetic 
confinement scheme. These advances are summarized in the context 
of recent tokamak reactor studies which emphasize reduced size, 
higher power density, and enhanced plant reliability and maintaina- 
bility relative to earlier tokamak reactor design studies. These in- 
clude: dealing with the pulsed nature of the tokamak; increasing the 
feasibility of tokamak maintenance; developing a workable design 
for the blanket first-wall system; reducing the technological require- 
ments for startup, heating, and particle control; and evolving a plan 
for implementation. 


54121 (GA-A—14876) Parametric requirements for noncircular 
tokamak commercial fusion plants. Bourque, R.F. (General Atomic 
Co., San Diego, CA (USA)). May 1978. Contract EY-76-C-03-0167- 
038. 59p. Dep. NTIS, PC A04/MF AO1. 

Systems analyses have been performed in order to determine 
the parameter ranges for economical operation of equilibrium com- 
mercial fusion power plants using noncircular tokamak reactors. The 
fully-integrated systems code SCOPE was employed in which costs 
of electricity were used as the critical dependent variable by which 
the effects of changes in system parameters were observed. The 
results of these studies show that many of the operating parameters 
required for economical operation can be considerably relaxed from 
what has been thought necessary. For example: (1) Neutron wall 
loadings over about 2 megawatts per square meter are unnecessary 
for economical tokamak operation; (2) electrical power levels 
beyond 1000 MW(e) are not required. In fact, power levels as low as 
100 MW(e) may be acceptable; (3) total beta values of 10 to 12 
percent are adequate for economic operation; (4) duty cycles as low 
as 50 percent have only a small effect on plant economics; (5) an 
acceptable first wall lifetime is 15 MW-yr per square meter. 


54122 (GA-A—14946) Parametric requirements for noncircular 
tokamak commercial fusion plants. Bourque, R.F. (General Atomic 
Co., San Diego, CA (USA)). Apr 1978. Contract EY-76-C-03-0167- 
038. 7p. (CONF-780508—19). Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

Systems analyses have been performed in order to determine 
the parameter ranges for economic operation of equilibrium com- 
mercial fusion power plants using noncircular tokamak reactors. The 
results of these studies show that: (1) Neutron wall loadings over 2 
megawatts per square meter may be unn for economic 
tokamak operation. (2) Electrical power levels beyond 1000 MW(e) 
are not required. In fact, power levels as low as 100 MW(e) may be 
acceptable. (3) Total beta values of 10 to 12 percent are adequate. (4) 
Duty cycles as low as 50 percent have only a small effect on plant 
economics. (5) An acceptable first wall lifetime is 15 MW-yr per 
square meter. 


54123 (LA-UR—78-1319) Survey of linear magnetic fusion reac- 
tors. Krakowski, R.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1978. Contract W-7405-ENG-36. 19p. (CONF-780508—45). Dep. 
NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The promise and problems of Linear Magnetic Fusion (LMF) 
for the generation of electrical power are surveyed. A number of 
axial confinement schemes are described and compared on an n tau 
basis. Likewise, the range of heating methods is described. The 
results of seven conceptual LMF reactor design studies are summa- 
rized with an emphasis on the interfaces between reactor operation, 
confinement scheme, and heating methods. 


54124 (LA-UR—78-1397) Cost-constrained design point for the 
Reversed-Field Pinch Reactor (RFPR). Hagenson, R.L.; Krakowski, 
R.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract 
— 12p. (CONF-780508—18). Dep. NTIS, PC A02/ 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

A broad spectrum of Reversed-Field Pinch Reactor (RFPR) 
operating modes are compared on an economics basis. An RFPR 
with superconducting coils and an air-core poloidal field transformer 
optimizes to give a minimum cost system when compared to normal- 
conducting coils and the iron-core transformer used in earlier de- 
signs. An interim design is described that exhibits a thermally stable, 
unrefueled, 21 s burn (burnup 50 percent) with an energy contain- 
ment time equal to 200 times the Bohm time, which is consistent 
with present-day tokamak experiments. This design operates near the 
minimum energy state (THETA = B/sub THETA/(r/sub w/)/[B/ 
sub z/] = 2.0 and F = B/sub z/(r/sub w/)/[B/sub z/] = 1.0 from 
the High Beta Model) of the RFP configuration. This cost-optimized 
design produces a reactor of 1.5-m minor radius and 12.8-m major 
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radius, that generates 1000 MWe (net) with a recirculating power 
fraction of 0.15 at a direct capital cost of 970 $/kWe (1978 dollars). 


54125 (UCRL—52302) Preliminary design study of the Tandem 
Mirror Reactor (TMR). Moir, R.W.; Barr, W.L.; Carlson, G.A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 15 
re oe Contract W-7405-ENG-48. 204p. Dep. NTIS, PC A10/MF 
AOl. 

This report describes work done in Fiscal Year 1977 by the 
Fusion Reactor Studies Group of LLL on the conceptual design of a 
1000-MW(e) Tandem Mirror Reactor (TMR). The high Q (defined 
as the ratio of fusion power to injection power) predicted for the 
TMR (approximately 5) reduces the recirculating power to a nondo- 
minant problem and results in an attractive mirror fusion power 
plant. The fusion plasma of the TMR is contained in the 100-m-long 
central cell where the magnetic field strength is a modest 2 T. The 
blanket for neutron energy recovery and tritium breeding is cylindri- 
cal and, along with the solenoidal magnet, is divided into 3-m-long 
modules to facilitate maintenance. The central cell is fueled (but not 
heated) by the injection of low-energy neutral beams near its ends. 
Thus, the central cell is simple and of low technology. The end-cell 
plasmas must be of high density and high energy in order to plug and 
heat (via the electrons) the central-cell plasma. The present concep- 
tual design uses 1.2-MeV neutral-beam injection for the end plugs 
and a cryogenic-aluminum, Yin-Yang magnet that produces an incre- 
mental field of about 1 T over a field of 16 T produced by a pair of 
NbsSn superconducting solenoids. Important design problems 
remain in both the neutral-beam injector and in the end-plug magnet. 
Also remaining are important physics questions such as alpha-beam 
particle transport and end-plug stability. These questions are dis- 
cussed at length in the report and suggestions for future work are 
given. 


54126 (UCRL—52467) Conceptual design of the field-reversed 
mirror reactor. Carlson, G.A.; Condit, W.C.; Devoto, R.S.; Fink, 
J.H.; Hanson, J.D.; Neef, W.S.; Smith, A.C. Jr. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 19 May 1978. Con- 
tract W-7405-ENG-48. 59p. Dep. NTIS, PC A04/MF AOl1. 

For this reactor a reference case conceptual design was 
developed in some detail. The parameters of the design result partly 
from somewhat arbitrary physics assumptions and partly from opti- 
mization procedures. Two of the assumptions--that only 10% of the 
alpha-particle energy is deposited in the plasma and that particle 
confinement scales with the ion-ion collision time--may prove to be 
overly conservative. A number of possible start-up scenarios for the 
field-reversed plasmas were considered, but the choice of a specific 
start-up method for the conceptual design was deferred, pending 
experimental demonstration of one or more of the schemes in a 
mirror machine. Basic to our plasma model is the assumption that, 
once created, the plasma can be stably maintained by injection of a 
neutral-beam current sufficient to.balance the particle-loss rate. The 
reference design is a multicell configuration with 11 field-reversed 
toroidal plasma layers arranged along the horizontal axis of a long- 
superconducting solenoid. Each plasma layer requires the injection 
of 3.6 MW of 200-keV deuterium and tritium, and produces 20 MW 
of fusion power. The reactor has a net electric output of 74 MWe. 
The preliminary estimate for the direct capital cost of the reference 
design is $1200/kWe. A balance-of-plant study is now underway and 
will result in a more accurate cost estimate. 


54127 (UCRL—80720) Mirror fusion—fission hybrids. Lee, 
J.D. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 1 May 1978. Contract W-7405-ENG-48. 38p. (CONF- 
780354—1). Dep. NTIS, PC A03/MF AO1. 

From Conference on emerging concepts in advanced nuclear 
energy systems; Graz, Austria (29 Mar 1978). 

The fusion-fission concept and the mirror fusion-fission 
hybrid program are outlined. Magnetic mirror fusion drivers and 
blankets for hybrid reactors are discussed. Results of system analyses 
are presented and a reference design is described. 


54128 Implosion of the superpinch. Winterberg, F. (Nevada 
Univ., Reno (USA). Desert Research Inst.). Z. Phys., A; 284: No. 1, 
43-49(Nov 1977). 

It is shown that a programmed fast rising current, making an 
excursion in excess of the Pease-Braginskii current, can isentropical- 
ly compress a thermonuclear 4 to very high densities. Such a 
dynamic superpinch can satisfy the Lawson criterion for the DT 
thermonuclear reaction. The pinch current has to be driven by a 
large fast rising multimegavolt pulse power source. It is anticipated 
that electric pulse power sources employing both the magnetic 
insulation and double disc principles can satisfy the needed require- 
ments in high voltages large currents and short discharge times. 


54129 Neutron emission in big tokamaks. Zaveryaev, V.S.; 
Luk’yanov, S.Yu. Zh. Eksp. Teor. Fiz.; 73: No. 5, 1783-1793(Nov 
1977). (In Russian). 
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Possible mechanisms of neutron emission in big tokomaks are 
discussed. Good agreement between the observed neutron yield and 
calculated value is observed under normal conditions of operation of 
the T-10 installation. A similar emission of neutrons which may 
reach 10'?-107* neutrons per discharge is ascribed to a photonuclear 
reaction at the diaphragm. Estimates are presented for the current 
intensity of a relativistic electron beam under these operation condi- 
tions. The anomalous behavior of the neutron intensity observed in 
some discharges may be ascribed to electrodisintegration of plasma 
deuterium. 


BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 54007 


54130 (CONF-780508—40) Experimental studies of processing 
conditions for liquid lithium and solid lithium alloy fusion blankets. 
Weston, J.R.; Calaway, W.F.; Yonco, R.M.; Veleckis, E.; Maroni, 
V.A. (Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 10p. Dep. NTIS, PC A02/MF AOI 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

A 50-gallon-capacity liquid lithium loop (Lithium 
Test Loop, LPTL) has been constructed and brought into operation 
at the Argonne National Laboratory. This system contains experi- 
mental assemblies to study (a) lithium processing technology based 
on molten salt extraction, cold trapping, and getting trapping and (b) 
on-line hydrogen monitoring. An efficient electrolytic method, em- 
ploying a porous sparged electrode, has been developed to recover 
hydrogen isotopes from the types of molten salts (e.g., LiF-LiCl- 
LiBr) selected for use in the salt-processing system on the LPTL. 
This method, when tested under realistic conditions, has demonstrat- 
ed the potential for recovering tritium (from lithium) at the sub- 
wppm level. Results of cold-trap tests on the LPTL and of getter- 
trap tests on both the LPTL and a much smaller lithium loop have 
provided some evidence that these types of processing methods can 
be used to control oxygen and nitrogen levels in lithium. Studies of 
the hydridation of solid Li-Al and Li-Pb alloys have provided data 
on activity coefficients and phase boundary locations for these 
binary systems as functions of temperature and composition. The 
Sieverts’ constants for dilute hydrogen solutions in LiAl] (in 
Torr/sup 1/2/) were found to be 10° to 10‘ times smaller than 
for hydrogen in pure lithium at the same temperature. 


54131 (CONF-780508—47) New impurity control methods for 
tokamak fusion power reactors. Brooks, J.N. (Argonne National 
Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 13p. Dep. 
NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

Two methods of impurity control, a helium retention wall 
and a limiter/wall/vacuum system, are analyzed as candidates for 
experimental and commercial tokamak fusion reactors. Models were 
developed for both of these systems and used to compute the steady- 
state sputtered impurity and helium concentrations as well as the 
burn-cycle power performance obtainable with these systems. It has 
been found that relatively modest requirements are needed, for both 
of these systems, to obtain a non-impurity limited burn. In addition, 
power output approaching the beta-limited maximum can be ob- 
tained with the limiter system if enough of the particle flux for the 
limiter can be directed away from the plasma. 


54132 (CONF-780508—48) Computations of nuclear response 
functions with MACK-IV. Abdou, M.A.; Gohar, Y. (Argonne Na- 
tional Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 11p. 
Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The MACK computer program calculates energy pointwise 
and multigroup nuclear response functions from basic nuclear data in 
ENDF/B format. The new version of the program, MACK-IV, 
incorporates major developments and improvements aimed at maxi- 
mizing the utilization of available nuclear data and ensuring en 
conservation in nuclear heating calculations. A new library, MACK. 
LIB-IV, of nuclear response functions was generated in the CTR 
energy group structure of 171 neutron groups and 36 gamma 
The library was prepared using MACK-IV and ENDF/B-IV and is 
suitable for fusion, fusion-fission hybrids, and fission applications. 


54133 (UCRL—80567) Blanket maintenance by remote means 
using the cassette blanket approach. Werner, R.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 18 May 1978. Con- 
tract W-7405-ENG-48. 10p. (CONF-780508—33). Dep. NTIS, PC 
A02/MF AO01. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 
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Induced radioactivity in the blanket and other parts of a 
fusion reactor close to the plasma zone will dictate remote assembly, 
penne my and maintenance procedures. Time will be of the es- 

is Gane guneed rocedures. They must be practicable and certain. 
Tid gener queue the reduction of a complicated Tokamak reac- 
sar tee theaiier taney vin the eee of 0 veseums Oellien to whieh 
to house the reactor and the introduction in this new model of 
——_ blanket modules. The cassettes significantly simplify remote 


54134 Toroidal band limiter for a plasma containment device. 
Kelley, G.G. (to a of Energy). US Patent 4,073,680. 14 
Feb 1978. Filed date 26 Jun 1975. 4p. 

PAT-APPL-590,746. 

This invention relates to a toroidal jiume confinement device 
having poloidal and toroidal magnetic fields for confining a toroidal 
plasma column with a plasma current induced therein along an 
endless, circular equilibrium axis in a torus vacuum cavity wherein 
the improvement comprises the use of a toroidal plasma band limiter 
mounted within the vacuum cavity in such a manner as to ensure 
that the — energy is distributed more uniformly over the limiter 
surface eby avoiding intense local heating of the limiter while at 
the same time substantially aap ap damage to the plasma con- 
tainment wall of the noon y the energetic particles g out 
from the confined plasma. A plurality of poloidal plasma ring 
limiters are also utilized for containment wall protection durin -_ 
disruptive instability that might occur during operation o 
device. 


54135 Magnetic divertors. Keilhacker, M. (Max-Planck-Institut 
fuer Plasmaphysik, Munich). pp 171-197 of Tokamak reactors for 
breakeven. A critical study of the near-term fusion reactor program. 
Knoepfel, H. (ed.). New York; Pergamon Press (1977). 

From Conference on tokamak reactors for breakeven. A 
critical —_ of the near-term fusion reactor program; Erice, Italy 
(21 Sep 1976). 

The different needs for divertors in large magnetic confine- 
ment experiments and prospective fusion reactors are summarized, 

pm emphasis being placed on the problem of impurities. After 

ternative concepts for reducing the impurity level are touched on, 
the basic principle and the different types of divertors are described. 
The various processes in the scrape-off and divertor regions are 
discussed in greater detail. The dependence of the effectiveness of 
the divertor on these processes is illustrated from the examples of an 
ASDEX/PDxX-size and a reactor-size tokamak. Various features 
determining the design of a divertor are dealt with. Among the 

physical requirements are the stability of the plasma column and 
Seeiier throat and the problems relating to the start-up phase. On 
the engineering side, there are requirements on the pumping s 
and energy deposition, and for a reactor, the need for super juct- 
ing coils, neutron shields and remote disassembly. 


54136 Control of plasma wall interaction in the ASDEX divertor 
tokamak. Haas, G.; Keilhacker, M. (Max-Planck-Institut fuer Plas- 
maphysik, Munich). pp 691-696 of Plasma wall interaction. New 
York; Pergamon Press (1976). 

From International symposium on plasma wall interaction; 
Juelich, Germany (18 Oct 1976). 

After a brief description of the parameters and of the main 
objectives of ASDEX the expected plasma contamination by metal 
ions due to mo te ene on the vessel wall and on the collector plates 
is discussed degree of contamination strongly depends on how 
the plasma loss into the divertor is replaced. Out of the three 
methods considered—cold inlet, cluster injection and neutral 
injection—the first one results in the lowest concentration of heavy 
ions. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 53141, 53148, 53262 


54137 (CONF-780508—35) Superconducting magnets for fusion 
reactors. Haubenreich, P.N. (Oak Ridge National Lab., Tenn. 
oo. 1978. Contract W-7405-ENG-26. 10p. Dep. NTIS, PC A02/ 


~ 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 

Superconductin ing magnets for fusion reactor applications - 
being develuped in U.S., Europe, Japan and the USSR. 
substantial technological base already exists, but magnets for 
face special problems and strong incentives for higher eaened te 
In the U.S. -field magnets for mirrors are g addressed b 
construction of the superconducting (NbTi) MFTF and by NbsSn 
conductor development. Large toroidal field magnets for tokamaks 
are — through the Large Coil Program, which in- 
volves ign and construction of NbTi and NbsSn coils by six 
industrial teams, three in the U.S. and three in other countries. 
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54138 (CONF-780508—49) Equilibrium field coil considerations 
for tokamak reactors. Evans, K. Jr.; Ehst, D.A.; Messerschmidt, P. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 10p. Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

Results of studies of the equilibrium field coil system for a 


variety of tokamak fusion reactor configurations are presented. 
These results include the determination of the EF coil currents, sizes, 
Ampere-turns, and stored energies for various reactor sizes, toroidal 

plasma parameters. Problems are found 
with highly D-shaped plasmas and with high toroidal fields for 
smaller reactors. A simple expression, which adequately matches the 
wide range of cases considered, is also given for the stored energy. 


54139 (COO—3077-152) Reconnection of magnetic lines in an 
ideal fluid, Grad, H. (New York Univ., N.Y. (USA). Courant Inst. of 
Mathematical Sciences). Apr 1978. Contract EY-76-C-02-3077. 48p. 
Dep. NTIS, PC A03/MF A0O1. 

The rate of reconnection of magnetic lines at an X-point, also 
growth of a “tearing” configuration have always been related to the 
presence of resistivity or other dissipative mechanisms. These phe- 
nomena, exhibiting nonconservation of magnetic line topology, are 
shown to occur in an ideal, nondissipative fluid, thereby violating 
beliefs, theorems, and calculations of over a century (including the 
mathematically equivalent questions involving vortex lines in an 
ideal fluid). 

54140 (JAERI-M—7200) Design study of i gpg poloi- 
dal magnets for a tokamak experimental fusion reactor. (Japan 
Atomic Ener; ey Research Inst., Mey? pry Ay 136p. (In Japa- 
nese). Dep. S (US Sales Only), PC 

Design of superconducting oloidel magnets for a tokamak 
experimental fusion reactor has been studied. The 
reveal en, problems of poloidal ‘ 
tion at liquid helium temperature, fatigue of reinforcement materials 
of the windings due to repeated electromagnetic forces, construction 
of FRP liquid helium containers and transfer loss of liquid helium are 
found to be especially important. The schedule of R and D is also 
presented. 


54141 (LA—7335-MS) Voltages in toroidal pinch experiments. 
Van der Laan, P.C.T. (Los Alamos Scientific Lab., N.Mex. (USA)). 
~ 1978. Contract W-7405-ENG-36. 15p. Dep. NTIS, PC A02/MF 
AOl. 

In toroidal ex; its, such as Screw Pinches, Belt Pinches, 
and Reversed Field Pinches, with both toroidal and poloidal magnet- 
ic fields, quite complicated E-fields exist. For an appropriate design 
one should however, know what voltages occur between the various 
coils, the stabilizing shell, the plasma itself, the pumping stations, and 
diagnostic equipment. An attempt is made to give a systematic 
description of the voltages that develop between coils and objects 
placed inside them. Two types of coils are considered, one without 
an external return flux, analogous to the toroidal field coil; and one 
with external return flux, analogous to the poloidal field coil. Possi- 
ble methods of grounding are discussed. The Appendix describes 
what voltages are to be expected in the ZT-40 Reversed-Field Pinch 
experiment under construction at the Los Alamos Scientific Labora- 
tory. 


54142 (ORNL/Sub—7117/3) TNS ee progress report, 
October—December 1976. Varljen, T.C.; Heck, 
F.M.; Gibson, G.; French, J. toda). "(Westinghouse Electric 
oa Pittsburgh, Pa. (USA). Fusion Power Systems t.). Jan 
1977. Contract W-7405-ENG-26. 167p. (WFPS- ). Dep. 
NTIS, PC A08/MF AO1. 
The TNS effort during the October-November-December, 
1976 period was primarily focused on the development of informa- 
tion to support a toroidal field coil technology and plasma size 
decision. Our plan calls for the development of systematic study 
ground rules, development of system, subsystem and component 
physical and cost models, development of selection criteria and 
finally, the evaluation of specific quantifiable and nonquantifiable 
factors to arrive at the selection of a reference TNS configuration. 
During the past quarter ground rules were established for the 
modeling of TNS systems and calculational model development 
initiated to generate as information concerning the size and 
cost of selected machines in the TNS design space. Four parallel 
TNS design options have been defined for the trade studies, involv- 
ing water-cooled copper, superconducting NbTi, superconducting 
NbsSn, and hybrid copper/NbTi TF coil machine versions. The 
effort associated with the development of the design concepts and 
models of the four TNS approaches is described in this report, along 
with some preliminary trade study results and conclusions. It should 
be noted that this work is on-going and the models and ground rules 
are subject to continuous review and modification. 
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54143 (ORNL/Sub—7117/5) TNS quarterly progress report, 
January—March 1977. Flanagan, C.A.; Varljen, T.C.; Heck, F.M.; 
Gibson, G.; French, J.W. (eds.). (Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA). Fusion Power Systems Dept.). Apr 1977. 
Contract W-7405-ENG-26. 168p. (WFPS-TME—051). Dep. NTIS, 
PC A08/MF AO. 

The TNS effort during the January-February-March, 1977 
period included the completion of the first iteration of an assessment 
of the Research, Development and Demonstration needs for TNS 
and further development of system size and cost models to support 
TF coil technology and plasma size trade studies. The following 
material highlights key accomplishments during the quarter which 
are discussed in greater detail in subsequent sections. 


54144 (ORNL/Sub—7117/6) TNS quarterly progress report, 
April—June 1977. Verljen, T.C. (ed.). (Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA). Fusion Power Systems Dept.). Aug 1977. 
Contract W-7405-ENG-26. 115p. (WFPS-TME—052). Dep. NTIS, 
PC A06/MF AO1. 

During the earlier portion of this quarter, TNS scoping 
analyses were carried out utilizing version I of the COAST code. 
Representative units for the copper and superconducting toroidal 
field coil system options were established. Also, improvements in the 
models that were used in the code and additional output data of 
interest were identified. As a result of the analyses, version II of 
COAST became operational in June. An important option that has 
been added in version II of COAST permits adjusting the peak field 
at the winding so that it is minimized for a selected field on axis. Of 
the approximately 40 changes made in the code, some of the more 
significant ones are itemized. 


54145 (ORNL/TM—46197) Evaluation of pulse coil alternatives 
for the large coil program. Nelson, B.E. (Oak Ridge National Lab., 
Tenn. (USA)). Jul 1978. Contract W-7405-ENG-26. 3lp. Dep. 
NTIS, PC A03/MF AOl1. 

The Large Coil Program (LCP) is chartered to develop 
viable superconducting toroidal field (TF) coils for tokamak reac- 
tors. The Large Coil Facility (LCTF) portion of the LCP will 
include pulse coils designed to simulate the transient fields in future 
ignition tokamaks. The magnitude, distribution, pulse ramp rate, and 

uration of pulsed fields expected in a TF coil for an ignition reactor 
serve as criteria for the simulation. The LCP coil test stand is an 
a of six tokamak TF coils in a compact toroidal geome- 
try. The design of a pulse field coil tailored to this geometry and 
providing the proper simulation of time-variant fields is the subject 
of this report. Several pulse coil candidate concepts are evaluated, 
including (1) a pair of poloidal coils outside the LCTF torus, (2) a 
a ok pee ape coil threaded through the torus, and (3) a pair of 
vertical axis coil windings inside the bore of the toroidal test coils. 
The latter configuration was selected for use in the LCTF due to its 
versatility, ease of fabrication, and lower operating cost. 


POWER SUPPLIES, ENERGY STORAGE 


54146 (JAERI-M—7201) Design study of superconducting in- 
ductive energy storages for tokamak fusion reactor. (Japan Atomic 
Energy Research Inst., Tokyo). Aug 1977. 169p. (In Japanese). Dep. 
NTIS (US Sales Only), PC A09/MF AO1. 

Design of the superconducting inductive energy storages 
(SC-IES) has been studied. One SC-IES is for the power supply 
system in a experimental tokamak fusion reactor, and the other in a 
future practical reactor. Study started with definition of the require- 
ments of SC-IES, followed by optimization of the coil shape and 
determination of major parameters. Then, the coil and the vessel 
were designed, including the following: for SC-IES of the experi- 
mental reactor, stored energy 10 GJ, B max 8 T, conductor NbTi 
and size 18 m diameter x 10 m height; for SC-IES of the practical 
reactor, stored energy 56 GJ, B max 10.5 T, conductor NbsSn and 
size 26 m diameter x 15 m height. Design of the coil protection 
system and an outline of the auxiliary systems (for refrigeration and 
ee are also given, and further, problems and usefullness of 


COOLING SYSTEMS 


54147 (LA-UR—77-1754) Heat transfer in the lithium-cooled 
blanket of a pulsed fusion reactor. Cort, G.E.; Krakowski, R.A. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract W-7405- 
ENG-36. 7p. (CONF-780805—3). Dep. NTIS, PC A02/MF AOl. 
1978) From 6. heat transfer conference; Toronto, Canada (7 Aug 

The transient temperature distribution in the lithium-cooled 
blanket of a pulsed fusion reactor has been calculated using a finite- 
element heat-conduction computer program. An auxiliary program 
was used to predict the coolant transient velocity in a network of 
parallel and series flow passages with constant driving pressure and 
varying magnetic field. The coolant velocity was calculated by a 
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Runge-Kutta numerical integration of the conservation equations. 
The lithium coolant was part of the finite-element heat-conduction 
mesh with the velocity terms included in the total matrix. The matrix 
was solved implicitly at each time step for the nodal point tempera- 
tures. Slug flow was assumed in the coolant passages and the 
Boussinesq analogy was used to calculate turbulent heat transfer 
when the magnetic field was not present. 


HEATING AND FUELING SYSTEMS 
REFER ALSO TO CITATION(S) 54050 


54148 (CONF-780508—37) Neutral beam injection status and R 
and D needs for TNS. Becraft, W.R. (Oak Ridge National Lab., 
Tenn. (USA)). 1978. Contract W-7405-ENG-26. 8p. Dep. NTIS, PC 
A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The Next Step (TNS) Program, established by DOE at 
ORNL in early 1976, has as one of its key objectives to provide a 
means of focusing the R and D efforts in the National Fusion 
Program toward the achievement of economically viable tokamak 
fusion reactors. One part of a draft program plan issued in Decem- 
ber, 1977, specifically addressed the R and D needs of each of the 
major subsystems of a tokamak fusion device that would be extrapo- 
latable to a reactor. Included as a major subsystem was plasma 
heating. It is the purpose of the effort reported here to continue the 
assessment started and to update and expand its findings. The goal 
continues to be to define, justify and order the required R and D 
programs that would ensure neutral injection systems for heating 
tokamak plasmas to be available for a TNS-type machine operation 
start assumed to be in 1990. Particle injection is covered here. Wave 
heating is being addressed in a separate, parallel effort. 


54149 (CONF-780508—42) Start-up scenarios for tokamak reac- 
tors. Mense, A.T.; Houlberg, W.A.; Attenberger, S.E.; Milora, S.L. 
(Oak Ridge National Lab., Tenn. (USA)). 1978. Contract W-7405- 
ENG-26. 10p. Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The effects of injecting cold DT ice pellets into a tokamak 
plasma in concert with neutral beam — has been investigated 
for a full bore plasma start-up. A 1-D multifluid transport code has 
been used which incorporates a divertor/limiter model, neutral 
particle recycling, discrete pellet ablation physics, neutral beam, and 
alpha heating. Results show the effects of transport scaling laws 
used. We find that further study is required to ascertain the sign of 
the temperture gradient driven particle flux and heat flux due to 
microinstabilities residing in the central regions of the plasma where 
eta identical with delta InT/delta InN much greater than 1 (or 
possibly eta < 0). In addition preliminary results on scenarios using 
beam heating and neutral recycling for an expanding radius start-up 
are presented. 


54150 (CONF-780662—1) ORNL positive ion neutral beam pro- 
gram. Whealton, J.H.; Haselton, H.H.; Barber, G.C. (Oak Ridge 
National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 19p. 
Dep. NTIS, PC A02/MF AOI. 

From Ion source workshop; Culham, UK (26 Jun 1978). 

Portions of document are illegible. 

The neutral beam group at Oak Ridge National Laboratory 
has constructed neutral beam generators for the ORMAK and PLT 
devices, is presently constructing neutral beam devices for the ISX 
and PDX devices, and is contemplating the construction of neutral 
beam systems for the advanced TNS device. These neutral beam 
devices stem from the pioneering work on ion sources of G. G. 
Kelley and O. B. Morgan. We describe the ion sources under 
development at this Laboratory, the beam optics exhibited by these 
sources, as well as some theoretical considerations, and finally the 
remainder of the beamline design. 


54151 (CONF-780702—4) PLT and ISX neutral beam injectors. 
Haselton, H.H.; Barber, G.C.; Becraft, W.R. (Oak Ridge National 
Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 4p. Dep. 
NTIS, PC A02/MF AO1. 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (3 Jul 1978). 

Six high power (40 keV—60 A) injection systems, four for 
PLT (Princeton Plasma Physics Laboratory) and two for ISX (Oak 
Ridge National Laboratory) tokamaks, have been developed, fabri- 
cated, and operated. Each injector delivers 750 kW (1000 kW) of H 
(D) neutral power to the tokamak plasma. An in-depth system 
parameter study has revealed unique features: high atomic yield 
(approximately 85%), improved ion optics due to a preacceleration 
technique, near steady-state operation (up to 500 msec), and a 
possible technique to control species yield. Routine operation in- 
cludes high duty cycle (approximately 10%), long filament lifetime 





5390 ENERGY RESEARCH ABSTRACTS 


(several months), high arc efficiency, and the reliability necessary for 
application on a fusion device. The program status and injection 
parameters will be discussed. 

54152 (CONF-780702—5) Injection-dominated tokamak experi- 
ments at ORNL. Neilson, G.H.; Lyon, J.F.; Murakami, M. (Oak 
Ridge National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG- 
26. Top. Dep. NTIS, PC A02/MF AO1. 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (3 Jul 1978). 

Experiments on the Oak Ridge Tokamak (ORMAK) have 
demonstrated ion and electron heating and improvements in anti B/ 
sub T/, anti n/sub e/, and q(a/sub 1/) with neutral beam injection. 
They have also emphasized the need for low impurity levels in 
injected plasmas and the advantages of co- as opposed to counterin- 
jection. These results, together with the favorable confinement and 
impurity results obtained in the Impurity Study Experiment (ISX-A) 
are enco ing in terms of injection-dominated, high beta experi- 
ments planned for ISX-B. This device will use 3.0 MW of injection 
power to study beta limits, confinement, heating, and impurity 
control in noncircular cross-section plasmas. 


54153 (IPPJ-DT—53) Preliminary experiments on the large cur- 
rent plasma ion source for JIPP-T-II. Kunibe, T.; Okamura, 
H.; Kuroda, T. (Nagoya Univ. (Japan). Inst. of Plasma Physics). Apr 
1977. 17p. (In Japanese). (CONF-7605176—). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

From Workshop on relation between laboratory and space 
plasmas; Nagoya, Japan (28 May 1976). 

To obtain basic design data for the detailed design of the 
prototype ion source for JIIP-T-II, preliminary experiments were 
performed using a test bench which simulates the injection of neutral 
beam to a torus. Large current are discharge method developed at 
LBL (Lawrence Berkeley Laboratory) was employed as the ion 
source. This report summarizes the experimental method including 
descriptions of apparatus, and the experimental results. Explanations 
are given of plasma generator, discharge power source, extracting 
electrode, accelerating and decelerating power sources, and instru- 
mentations. As for the experimental results, the characteristics of 
plasma generator, extracting electrode, and the beam are presented 
and discussed. An accelerating source current of 7 A was obtained 
with the accelerating voltage of 18 KV. The angle of beam disper- 
sion at 137 cm from the electrode was not greater than 1.5°. The 
equivalent current of the neutral beam entering in the target of 12 
cm diameter which is 150 cm apart from the electrode was estimated 
to be about 4.4 A assuming 70% efficiency of neutralization. It is 
concluded that this ion source is fairly satisfactory for the present 
purposes. 


54154 (IPPJ-T—28) Development of ion source for JIPP T-II 
injector. Kunibe, T.; Okamura, H.; Kuroda, T. (Nagoya Univ. 
(Japan). Inst. of Plasma Physics). Jun 1977. 22p. (CONF-7605176—). 
Dep. NTIS (US Sales Only), PC A02/MF AOI. 

From Workshop on relation between laboratory and space 
plasmas; Nagoya, Japan (28 May 1976). 

Multi-filament arc type ion source is tested as the proto-type 
source for JIPP-T-II injector. Displaced aperture electrodes are used 
to foculize the multi-beam and to inject the beam extracted from a 
large extraction electrode surface more effectively. Fundamental 
ee of the ion source and the power supply systems are 

ribed. 


(KFTI—75-19, pp 46-51) Source and detector of a potas- 
sium neutral beam. Azovskii, Yu.S.; Sidorkin, V.A.; Lavrent’'ev, 
O.A. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 
1975. (In Rusz:«n). 

_ In Plasma physics and the controlled thermonuclear fusion 
physics. 

A source and a detector for a neutral potassium beam (NPB) 
are described. The source provides thermal and accelerated beams of 
neutral potassium atoms. The NPB source consists of an evaporating 
chamber (charge-exchange chamber), an ionizer and diaphragms. 2-3 
‘= potassium affords operation of the source for about 30 hrs. The 

'B with energy above 200 eV has been detected by a usual ion- 


electron converter (IEC), and the NPB with energy above 50 eV 
and with thermal energy has been detected by an IEC with a 
supplementary ionizer. The scheme of the second detector is given. 
The — of plasma densities is found which may be determined by 
means of thermal and accelerated potassium beam with the energy of 
(3-4)x10~? eV and (0.06-6)x10* eV respectively. The IEC source can 


be easily converted to a potassium ion source by changing the 
ionizer tungsten plate with a thermionic pellet made of a nickel and 
alumosilicate potassium mixture. 


54156 (LBL—7246(Rev.)) Explosion potential of neutral-beam- 
source cryopumps for TFTR. Graham, W.G.; Lim, T.H.; Ruby, L. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 
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1978. Contract W-7405-ENG-48. 6p. (CONF-780508—29). Dep. 
NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 

A cryopump, similar to the design of those for TFTR, has 
been constructed for the purposes of investigating beam compatibil- 
ity and possible radiation-induced outgassing. In connection with the 
latter objective, the process of securing approval for a fission-reactor 
experiment, brought to light two significant safety problems. The 
first concerns the possibility of deuterium combustion during a leak- 
up-to-air accident. From literature data and from experiments con- 
ducted by us, we are convinced that there is no hazard in this regard. 
The second problem concerns the possibility of condensing signifi- 
cant amounts of liquid oxygen in such accidents, and we are present- 
ly unable to estimate the resulting hazard. 


54157 (ORNL/TM—6362) Simple measure of merit for fusion 
feasibility. McNally, J.R. Jr. (Oak Ridge National Lab., Tenn. 
(USA)). Jul 1978. Contract W-7405-ENG-26. 20p. Dep. NTIS, PC 
A02/MF AOl. 

A simple merit factor for fusion related experiments is dis- 
cussed in terms of several fusion goals and com with past and 
present experimental achievements. The merit factor is taken to be 
M = log 10% k, where k is the four-factor fusion formula (f eta 
epsilon p) and represents the fusion energy multiplication factor 
defining ignition for k greater than or equal to 1 or M greater than or 
equal to 10. The value of k can in most present cases be approximat- 
ed by f, the thermal energy utilization factor, which eq the ratio 
of the alpha particle fusion power to the thermal power losses from 
the plasma. For upcoming large tokamak experiments, such as 
TFI R. the fast fusion factor epsilon due to beam-plasma reactions 
may appreciably exceed unity and thus reduce the Tn tau/sub E/ 
requirements for ignition through f. In the past 20 years, M has 
increased by six units and k or f by 10°. 


54158 (ORNL/TM—6374) Drift tube beam blocking experi- 
ments performed on the ORNL/PLT neutral beam line at the ORNL 
medium energy test facility. Dagenhart, W.K.; Blue, C.W.; Haselton, 
H.H.; Menon, M.M.; Schwenterly, S.W.; Stirling, W.L.; Tsai, C.C.; 
Whealton, J.H. (Oak Ridge National Lab., Tenn. (USA)). Jul 1978. 
Contract W-7405-ENG-26. 37p. Dep. NTIS, PC A03/MF AO1. 
The Fusion Energy Division of the Oak Ridge National 
Laboratory (ORNL) in cooperation with the Princeton Plasma 
Physics Laboratory (PPPL) designed, constructed, and tested four 
high power neutral beam injectors for application on the Princeton 
Large Torus (PLT). This system employs a modified duoPIGatron 
ion source which has produced ion beams with parameters up to 70 
A, 45 keV, and 500 msec. Nominal extraction parameters were 60-A, 
40-keV, and 300-msec pulses, simultaneously. Neutral power up to 
750 kW for 100 msec was calorimetrically measured on a simulated 
PLT target behind a PLT-sized aperture of 20 x 25 cm located at 
4.10 m. nitial performance of these beam lines on PLT was near 
these parameters. Calorimetric measurements of beam power deliv- 
ered to the PLT torus with a 3.65-m beam line length and with 100- 
msec full power pulses indicate a 10 to 15% reionization loss when 
the beam line pulse is synchronized to the pulsed torus magnetic 
fields. Data taken at ORNL are presented to show that this power 
loss is approximately equal to that calculated on drift tube pressure 
measurements taken without drift tube magnetic fields. 


54159 (ORNL/TM—6394) Data acquisition system for medium 
power neutral beam test facility. Stewart, C.R. Jr.; Francis, J.E. Jr.; 
Hammons, C.E.; wo W.K. (Oak Ridge National Lab., Tenn. 
(USA)). Jun 1978. Contract W-7405-ENG-26. 14p. Dep. NTIS, PC 
A02/MF AOl1. 

The Medium Power Neutral Beam Test Facility at Oak Ridge 
National Laboratory was constructed in order to develop, test, and 
condition powerful neutral beam lines for the Princeton Large Torus 
experiment at Princeton Plasma Physics Laboratory. The data acqui- 
sition system for the test stand monitors source performance, beam 
characteristics, and power deposition profiles to determine if the 
beam line is operating up to its design specifications. The speed of 
the computer system is utilized to provide near-real-time analysis of 
experimental data. Analysis of the data is presented as numerical 
tabulation and graphic display. 


54160 (PPPL—1438) Evolution of neutral-beam-driven current 
in tokamak plasmas. Singer, C.E.; Bromberg, L.; Hovey, J.; Jassby, 
D.L. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). Apr 1978. 
Contract EY-76-C-02-3073. 10p. (CONF-780702—2). Dep. NTIS, 
PC A02/MF AOl1. 

From Symposium on heating in toroidal plasmas; Grenoble, 
France (3 Jul 1978), 

Neutral-beam heating and current induction have been ana- 
lyzed with a one-dimensional model that includes a Fokker-Planck 
analysis of the circulating ion current, the time and space depen- 
dence of the electron “return” current, and the steady electron 
shielding current including electron trapping effects. With 1.2 MW 
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of 40 keV H? injected tangentially into a 25-cm radius PLT plasma 
with <n/sub e/> = 2.0 x 10° cm™’ the maximum beam-driven 
current is about 100 kA and results in a 0.24-V reduction in loop 
voltage. Reversed loop voltages should be observable in low density 
plasmas in ISX-B and TFTR, which would provide an unambiguous 
detection of the beam-driven current. When the radial profiles of 
beam-driven current are less peaked than the ohmic-current profile, 
the profiles of the “safety factor” q should be more stable to n = 1, 
m = 1 and n = 1, m = 2 kink modes, if the total plasma current is 
kept constant. 


54161 (UCID—17659) Efficient energetic neutral beam source 
using jet surface conversion. Anderson, O.A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 29 Nov 1977. Con- 
tract W-7405-ENG-48. 18p. Dep. NTIS, PC A02/MF AO1. 

A method is described for producing an energetic neutral 
beam of deuterium (D°) with high power efficiency. A jet of D® 
particles is incident on a cesium-doped cathode that converts the D® 
to D~. A grid system adjacent to the cathode accelerates the D™ ions 
to 200 keV or more at a current density around 0.25 A/cm? and a 
charge stripping cell reconverts the accelerated icles to D®. This 
inherently y-state system can produce a 250 ampere beam with 
a single module. Its high gas utilization efficiency eliminates most of 
the bulky pumps which make other systems hard to use in reactor 
applications. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 
REFER ALSO TO CITATION(S) 52186, 52188 


54162 (CONF-780508—34) Tritium handling systems for TFTR 
and PITR. Lind, K.E.; Yemin, L.; Rossmassler, R.; Phillips, H.O.; 
Youssef, N.S.; Levine, J.D.; Howe, H.J.; Pierce, C.W. (Ebasco 
Services, Inc., New York (USA); Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). 1978. Contract EY-76-C-02-3073. 6p. Dep. 
NTIS, MF AOl. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 

Portions of document are illegible. 

Operation of the Tokamak Fusion Test Reactor (TFTR) and 
the proposed Princeton Ignition Test Reactor (PITR) will involve 


the generation and burning of a deuterium-tritium plasma. Systems 


associated with both the TFTR and PITR will be designed to 
minimize the potential release of tritium and other radioisotopes 
under both routine operational and accidental conditions. Systems 
have been proposed for the control and processing of large tritium 
inventories. 


54163 (CONF-780508—52) Preliminary safety analysis report 
for the TFTR. Lind, K.E.; Levine, J.D.; Howe, H.J. (Ebasco Ser- 
vices, Inc., New York (USA); Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). [nd]. Contract EY-76-C-02-3073. 7p. Dep. NTIS, PC 
A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 

A Preliminary Safety Analysis Report has been prepared for 
the Tokamak Fusion Test Reactor. No accident scenarios have been 
identified which would result in exposures to on-site personnel or the 
o— public in excess of the guidelines defined for the project by 


54164 (LA-UR—78-1320) Conceptual design of an emergency 
tritium clean-up system. Muller, M.E. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 10p. (CONF- 
780508—43). Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The Los Alamos Scientific Laboratory (LASL) has been 
selected by the Department of Energy (DOE) to design, build, and 
operate a facility to demonstrate the operability of the tritium-related 
subsystems that would be required to successfully develop fusion 
reactor —. An emergency tritium clean-up subsystem (ETC) 
for this facility will be designed to remove tritium from the cell 

here if an accident causes the primary and secondary tritium 
containment to be breached. Conceptually, the ETC will process 
cell air at the rate of 0.65 actual m*/s and will achieve an overall 
decontamination factor of 10° = tritium oxide (T20). Following the 
maximum credible release of 100 g of tritium, the ETC will restore 
the cell to opertional status within 24 h without a significant release 
of tritium to the environment. 


54165 (MLM—2528(OP)) Experiments with a tritium emergency 
containment system. Flanagan, T.M.; Rogers, M.L.; Wilkes, W.R. 
(Mound Facility, Miamisburg, Ohio (USA)). 1978. Contract EY-76- 
C-04-0053. 7p. (CONF-780508—30). Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 
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A series of experiments was conducted to evaluate the effi- 
ciency of an Emergency Containment System (ECS) to capture 
tritium before it reaches the biosphere. The ECS is an automatically 
actuated room air detritiation system. Parameters such as hydrogen 
abundance and catalysis operating temperature were varied to deter- 
mine the impact on capture efficiency. Data on tritium oxide buildup 
and deposition on laboratory surfaces were also collected. Experi- 
mental results were evaluated utilizing the mathematical model 
originally developed for design criteria to determine whether the 
system operated as predicted. These experiments showed that the 
ECS is capable of removing tritium at levels that approach natural 
abundance hydrogen concentration. 


54166 (UCRL—80572) Dynamic model of tritium cleanup in an 
enclosure with wall diffusion. Sherwood, A.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). May 1978. Contract 
a 10p. (CONF-780508—32). Dep. NTIS, PC A02/ 
MF AO. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

Tritium released in an enclosure tends to penetrate into the 
wall, and subsequent outgassing hampers the cleanup operation. 
Diffusion theory predicts that concentration and outgassing rate for 
an impulse release will follow a t/sup -3/2/ power-law decay at 
large time, in contrast to exponential decay for an impermeable wall 
and t/sup -1/2/ decay for an initially-saturated wall. Experiments 
carried out with ordinary and tritiated water in a polymeric enclo- 
sure confirm the diffusion theory, as do data on tritium gas outgass- 
ing from painted surfaces. Two lumped parameters are important: a 
flow parameter and a diffusion parameter. The diffusion parameter 
includes the diffusivity-solubility term DS? If DS? is large, the 
diffusion tail will depart earlier from exponential decay. DS? can 
vary widely, and will be especially large for tritiated water in 
polymeric materials. 


POWER CONVERSION SYSTEMS 


54167 (BNL—23054) Coupled conduction-turbulent convection 
in a circular tube. Fillo, J.A.; Powell, J.R. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1978. Contract EY-76-C-02-0016. 6p. 
(CONF-780805—2). Dep. NTIS, PC A02/MF AO1. 

From 6. heat transfer conference; Toronto, Canada (7 Aug 
1978). 

An analysis for hydrodynamically and thermally fully devel- 
oped heat transfer in a circular tube coupled with heat conduction in 
the tube wall is presented. The energy equations for the fluid and 
solid body are solved simultaneously under the conditions of con- 
tinuity in the heat flux and temperature at the interface. Circumfer- 
ential as well as radial temperature gradients are permitted in both 
energy equations along with internal heat generation in the tube 
wall. Solution of the equations are found by the method of separa- 
tion-of-variables along with superposition of particular solutions. As 
an application, cooling of the first wall in a fusion reactor is 
considered. Comparisons of temperature profiles in the tube wall are 
made for high (aluminum) and low (stainless steel) thermal conduc- 
tivity materials. Comparisons are also made under the assumption 
that radial temperature gradients are negligible. 


INERTIAL CONFINEMENT TECHNOLOGY 
REFER ALSO TO CITATION(S) 52195, 53289 


54168 (BNL—24377) Heavy ion fusion overview. Maschke, 
A.W. (Brookhaven National Lab., Upton, N.Y. (USA)). 1978. Con- 
tract EY-76-C-02-0016. 8p. (CONF-780343—4). Dep. NTIS, PC 
A02/MF AO1. 

From Symposium on relativistic heavy-ion research; Darm- 
stadt, F.R. Germany (7 May 1978). 

The necessary conditions for the attainment of heavy ion 
fusion are discussed. The role of fuel pellet design is mentioned. 
Some requirements for the igniters are also described. (MOW) 


54169 (LA-UR—78-1350) Lasers and power systems for inertial 
confinement fusion reactors. Stark, E.E. Jr. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 24p. 
(CONF-780508—17). Dep. NTIS, PC A02/MF AOI. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

After discussing the role of lasers in ICF and the candidate 
lasers, several important areas of technology requirements are dis- 
cussed. These include the beam transport system, the pulsed power 
system and the gas flow system. The system requirements, state of 
the art, as well as needs and prospects for new technology develop- 
ments are given. Other technology issues and promising develop- 
ments are described briefly. 
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54170 (LA-UR—78-1351) CO,-laser fusion. Stark, E.E. Jr. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract W-7405- 
ENG-36. 12p. (CONF-780801—16). Dep. NTIS, PC A02/MF AO1. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

The basic concept of laser fusion is described, with a set of 

requirements on the laser system. Systems and applications concepts 
are presented and discussed. The CO, laser’s characteristics and 
advantages for laser fusion are described. Finally, technological 
issues in the development of CO, laser systems for fusion applica- 
tions are discussed. 
54171 (SAND—78-0472C) Targets for heavy ion fusion. 
Clauser, M.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. 
Contract EY-76-C-04-0789. 23p. ( -780343—3). Dep. NTIS, 
PC A02/MF AO. 

From Symposium on relativistic heavy-ion research; Darm- 
stadt, F.R. Germany (7 May 1978). 

This paper describes some of the basic principles of fusion 
target implosions, using some simple targets designed for irradiation 
by ion beams. Present estimates are that ion beams with 1 to 5 MJ, 
and 100 to 500 TW will be required to ignite high gain targets. 


54172 (SAND—78-0753C) Pulsed power technology for inertial 
confinement. Prestwich, K.R.; Cook, D.L.; Yonas, G. (Sandia Labs., 
ay ok N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 
10p. (CONF-780508—31). Dep. NTIS, PC A92/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, , USA (9 May 1978). 

Inertial confinement fusion (ICF) reactor systems will require 
4 average power (10’s-100’s MW) drivers that will deliver a 100 

, 1 MJ pulse of energy to a target 1 to 10 times per second. The 

effects of the driver efficiency on reducing the pulse power require- 
ments and decreasing the size of an economically feasible reactor are 
discussed. The lifetime requirements for components are presented. 
The design criteria for an efficient electron or light ion beam driver 
is presented with a review of the present state-of-the-art for both 
single pulse and repetitively operated systems. 


54173 (UCRL—52487) Shiva laser system performance. Glaze, 
J.; Godwin, R.O.; Holzrichter, J.F. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 15 Jun 1978. Contract W-7405- 
ENG-48. 5p. Dep. NTIS, PC A02/LF AOI. 

On November 18, 1977, after four years of experimentation, 
innovation, and construction, the Shiva High Energy Laser facility 
produced 10.2 kJ of focusable laser energy delivered in a 0.95 ns 
pulse. The Shiva laser, with its computer control system and delta 
amplifiers, demonstrated its versatility on May 18, 1978, when the 
first 20-beam target shot with delta amplifiers focused 26 TW on a 
target and produced a yield of 7.5 x 10° neutrons. 


54174 (UCRL—80716) Shiva: a 30 terawatt glass laser for fusion 
research, Glaze, J.A. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 2 Feb 1978. Contract W-7405-ENG-48. 7p. 
(CONF-780622—23). Dep. NTIS, PC A02/MF AO1. 
1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 
The Shiva laser system employs a single actively mode- 
locked Nd:YAG oscillator operating at 1.06 p to drive 20 glass 
— chains. Figure 1 is a schematic of a single chain. As shown 
each chain contains, in order 2.5-cm and 5-cm rod amplifiers fol- 
lowed by 10-cm, 15-cm and 20-cm disk amplifiers. Small signal gains 
for these amplifiers are 40, 15, 3.8, 2.6 and 1.9 respectively. Pockels’ 
cell and Faraday rotator stages are used to suppress parasitic oscilla- 
tions and protect the chain from target reflections. Spatial filters 
ae at regular intervals along the chain dramatically increase the 
ocusability of the beam by removing high frequency spatial modula- 


tion and bY relaying the image of the flat-topped beam profile from 


one amp stage to the next. The image relay properties of the 
filters, by ameliorating diffractive effects, allow the aperture of the 
amplifiers to be effectively filled by the beam. The components of 
the Shiva laser are mounted on two separate support structures 
constructed of square steel tubing. A model is shown of these 
structures as they appear in the laser and target bay of the High 
Energy Laser Facility. 


54175 Absorption and reflection of solid pellets irradiated by 
laser light. Dragila, R.; Krepelka, J. (Faculty of Nuclear Science and 
Physical oe Dept. of Physical Electronics, Brehova, Praha 
cca . Phys., D (London); 11: No. 3, 217-225(21 Feb 

Absorption and reflection processes of impinging laser light 
on a spherical target are simulated using a consistent system of 
hydrodynamical and Maxwell equations. Both collisional inverse 
bremsstrahlung and anomalous heating are included. 


54176 Re-thermalisation and flow of laser-produced plasmas in a 
uniform magnetic field. Sudo, S. (Tokyo Univ. (Japan). Dept. of 
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Physics); Sato, K.N.; Sekiguchi, T. J. Phys., D (London); 11: No. 3, 
389-407(21 Feb 1978). 

Detailed time- and spatially-resolved measurements of the 
electron temperature and plasma density have been made, be means 
of laser Thomson scattering and other plasma diagnostics, for plas- 
mas produced by laser from a thin wire target in an almost uniform 
magnetic field (approximately 1 T). The physical processes involved 
in plasma/magnetic-field interactions are discussed. It has been 
found that a part of the translational kinetic energy of the ions in an 
earlier rapid plasma expansion phase is reconverted into the thermal 
energy of electrons as the results of the interactions, through the 
ohmic heating, by a circulating diamagnetic current flowing near the 
— outer boundary, as well as through subsequently shock 

eating (and additional compression). Also, the plasma expansion 
along magnetic field lines may be regarded as almost one-dimension- 
al, and the time variation of electron temperature is adiabatic. 


54177 Generation of the 3/2w/sub 0/ harmonic of the neody- 
mium laser radiation on heating of spherical targets. Avrov, A.I.; 
Bychenkov, V.Yu.; Krokhin, O.N.; Pustovalov, V.V.; Rupasov, 
A.A.; Silin, V.P.; Sklizkov, G.V.; Tikhonchuk, V.T.; Shikanov, A.S. 
(AN SSSR, Moscow. Fizicheskij Inst.). Zh. Eksp. Teor. Fiz.; 72: No. 
3, 970-982(Mar 1977). (In Russian). 

The spectral composition and intensity of the 3/2wsub(o) 
harmonic produced on heating of SiO. glass microspheres by the 
radiation from a powerful neodymium laser “Kalmar” are measured. 
The phenomena are interpreted by means of the theory of paramet- 
ric turbulence and the feasibility is demonstrated of determining the 
laser plasma parameters (electron temperature and characteristic 
density gradients) in the range of a quarter of the critical density by 
spectral measurements of the 3/2wsub(o) harmonic. 


54178 Design and operation of large CO, laser systems for fusion 
applications. Boyer, K. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Reza Kenkyu; 4: No. 4, 86-106(Mar 1977). 

From U.S.-Japan seminar on laser interaction with matter; 
New York, USA (1 - 5 Nov 1976). 

The CO, laser system was investigated as the only satisfac- 
tory system which fits to the LASL —_. The program is based 
on the electrical discharge-pumped gas r technology which uses 
electron beam to produce the ionization and to control the discharge 
characteristics of the laser medium. A single beam system has been 
used over the past three years to provide design data for larger 
systems and to obtain critical interaction data for 10.6 jm radiation. 
The data have been taken into account in the design of later 
machines. A two-beam laser system together with its target chamber 
is now in operation for target experiments. The pressure of gas, the 
optical scheme, and the energy density of the system are discussed. 
As the design point for the two-beam system, the Fae of 4 percent/ 
cm was assumed, requiring gain standoff for the effective gain length 
product (goL) of 16. An eight-beam laser system is under construc- 
tion which uses 4 double beam modules similar to the two beam 
module. This system will consist of 6 annular lasers having 12 beams 
per module treated as single beams in the focusing system. A number 
of new problems arise in such a laser system. 


54179 Ex tal studies of the physics of laser fusion. Stamp- 
er, J.A.; Bodner, S.E.; Burkhalter, P.G.; Doschok, G.A. (Naval 
Research Lab., Washington, D.C. (USA)); Decoste, R. Reza Kenkyu; 
4: No. 4, 153-171(Mar 1977). 

From U.S.-Japan seminar on laser interaction with matter; 
New York, USA (1 - 5 Nov 1976). 

A discussion is given of selected topics relating to experimen- 
tal studies of laser-matter interactions under conditions of interest to 
laser-fusion. The NRL laser system, PHAROS II, designed for such 
studies, is first described. Some of the more novel diagnostics 
(probing beam, ion, x-ray) are then described. Finally, a discussion is 
given of two experimental studies which yield information (B-field 
dependence and inhibition) about thermal transport. 


54180 Promotion of research on inertia confinement fusion. Ya- 
manaka, C. (Osaka Univ. (Japan)). Reza Kenkyu; 4: No. 4, 326- 
335(Mar 1977). (In Japanese). 

In order to realize practical nuclear fusion, there are two 
means; i.e. magnetic field confinement fusion such as Tokamak, and 
inertia confinement fusion in which explosive compression and igni- 
tion are attained by laser or relativistic electron beam (REB) irradia- 
tion on fuel pellets. In the field of inertia confinement fusion, Japan is 
behind other leading countries. To cope with this situation, the 
measures sa a for promoting the research are presented: long- 
range outlook for fusion reactors, problems in the period of next five 
years (nuclear fusion with laser, REB, design and manufacture of 
pellets, high resolution measurement, inertia confinement fusion re- 
actor, etc.), and research organization. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 
REFER ALSO TO CITATION(S) 53082, 53135, 54117, 54133, 54156 
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54181 (ANL/FPP/TM—108) Thin low Z coatings for plasma 
devices. Norem, J.; Bowers, D.A. (Argonne National Lab., IL 
(USA)). May 1978. Contract W-31-109-ENG-38. 3lp. Dep. NTIS, 
PC A03/MF AOl1. 

Coating the walls of the vacuum chamber with beryllium or 
some other low Z material has been proposed as a possible means of 
solving the problems of high Z influx into plasmas. We attempt to 
demonstrate that very thin, low Z coatings are compatible with the 
operation of plasma devices and beneficial to plasma performance. 
We determine that the thickness of coating material required is only 
about 10 monolayers. In a radiation environment, radiation-induced 
solute segregation should help to maintain the integrity of such thin 
coatings against diffusion and other processes. We discuss the prop- 
erties of these thin coatings and possible means of in situ application 
and maintenance. Since deposition of plasma impurities on the walls 
will occur anyway, we discuss injection of solid pellets into the 
plasma as a direct way of introducing impurities which would 
ultimately serve as coating material. 


54182 (CONF-780508—36) Alloy development for irradiation 
performance: program strategy. Bloom, E.E.; Stiegler, J.O.; Wiffen, 
F.W.; Dalder, E.N.C.; Reuther, T.C.; Gold, R.E.; Holmes, J.J.; 
Kummer, D.L.; Nolfi, F.V. (Oak Ridge National Lab., Tenn. (USA); 
Department of Energy, Washington, DC (USA); Westinghouse Re- 
search and Development Center, Pittsburgh, Pa. (USA); Hanford 
Engineering Development Lab., Richland, Wash. (USA); McDon- 
nell Douglas Astronautics Co., St. Louis, Mo. (USA); Argonne 
National Lab., IL (USA)). 1978. Contract W-7405-ENG-26. 1 Ip. 
Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The objective of the Alloy Development for Irradiation Per- 
formance Program is the development of structural materials for use 
in the first wall and blanket region of fusion reactors. The goal of the 
program is a material that will survive an exposure of 40 MWyr/m? 
at a temperature which will allow use of a liquid-H2O heat transport 
system. Although the ultimate aim of the program is development of 
materials for commercial reactors by the end of this century, activi- 
ties are organized to provide materials data for the relatively low 
performance interim machines that will precede commercial reac- 
tors. 


54183 (CONF-780622—28) Macroscopic cross section sensitivity 
study for the TNS integral experiments. Seki, Y.; Santoro, R.T.; 
Oblow, E.M.; Lucius, J.L. (Oak Ridge National Lab., Tenn. (USA)). 
1978. Contract W-7405-ENG-26. 7p. Dep. NTIS, PC A02/MF AOl. 
1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 


Integral experiments are being carried out in the Oak Ridge 
National Laboratory fusion energy program in support of the design 
of the TNS device (The Next Step). In conjunction with the 
experiments, the sensitivities of the response of an NE-213 liquid 
scintillator detector to the macroscopic cross sections of iron, air, 
stainless steel, borated polyethylene, and concrete have been calcu- 
lated for the proposed experimental configuration. The objectives of 
this work were to evaluate the effectiveness of the experimental 
system in measuring the radiation attenuation in a typical fusion 
reactor inner toroidal shield configuration and to provide informa- 
tion to guide detailed two- and three-dimensional analyses of the 
experiment. 


54184 (LA-UR—78-1229) Experimental area and remote han- 
dling facilities of the jet target intense neutron source. Meier, K.L. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract W- 
7405-ENG-36. 17p. (CONF-780508—23). Dep. NTIS, PC A02/MF 
AOl. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

A jet target Intense Neutron Source (INS) is being designed 
to test fusion reactor materials in a Tokamak neutron environment. 
The jet target and material test specimens are mounted on an 
experimental cart. A remote manipulator mounted on an overhead 
bridge connects the jet to the beam line and connects the utilities and 
services to the experiments. New experiments are installed and 
activated experiments are removed in the hot cell. A system of 
remotely actuated shield doors and plugs allows access between 
rooms and cells. 


54185 (PPPL—1448) Long-term changes in the surface condi- 
tions of PLT. Cohen, S.A.; Dylla, H.F.; Rossnagel, S.M.; Picraux, 
S.T.; Borders, J.A.; Magee, C.W. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Jun 1978. Contract EY-76-C-02-3073. 34p. 
(CONF-780467—2). Dep. NTIS, PC A03/MF AO1. 

From 3. conference on plasma surface interaction in con- 
trolled fusion devices; Culham, UK (3 Apr 1978). 

Long-term changes in the surface conditions of the PLT 
vacuum vessel wall have been monitoried by the periodic analysis of 
a variety of sample substrates (stainless steel, alumina, silicon), ex- 
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posed to PLT discharges for periods of up to several months and 
subsequently removed for analysis by Auger electron spectroscopy 
(AES), photoelectron spectroscopy (ESCA), ion backscattering, nu- 
clear reaction analysis, secondary ion mass spectrometry (SIMS), 
and scanning electron microscopy. Samples exposed for extended 
time periods (2 to 6 months) showed deposited films containing 
limiter (W) and liner constituent metals (Fe, Cr, and Ni) and C and 
O. The film thicknesses ranged between 100 to 200 A with 2 to 15 
atomic percent W and 5 to 40 percent Fe as determined by sputter- 
AES and ion backscattering measurements. Increased deposition of 
metallic impurities (W, Fe) was noted following the first extensive 
application of low power discharge cleaning. We discuss possible 
mechanisms responsible for the deposition of metals onto the sample 
surfaces. Deuterium retention was observed in all the exposed sam- 
ples with the deuterium depth profiles restricted primarily to the 
deposited films on the stainless steel substrates and extending deeper 
for Si. The deuterium retained in the exposed samples shows a 
saturation at (1 to 11) x 10'°°D atoms/cm? for an estimated variation 
in the deuterium fluence of 10'7 to 10'°D atoms/cm? 


54186 (SAND—77-2073C) Long-term changes in the surface 
conditions of PLT. Cohen, S.A.; Dylla, H.F.; Rossnagel, S.M.; Pi- 
craux, S.T.; Borders, J.A.; Magee, C.W. (Princeton Univ., N.J. 
(USA). Plasma Physics Lab.; Sandia Labs., Albuquerque, N.Mex. 
(USA); RCA Labs., Princeton, N.J. (USA)). 1977. Contract EY-76- 
C-04-0789. 34p. (CONF-780431—11). Dep. NTIS, PC A03/MF 
AOl. 

From 3. conference on plasma interaction in controlled fusion 
devices; Abingdon, Oxfordshire, UK (3 Apr 1978). 

Long-term changes in the surface conditions of the PLT 
vacuum vessel wall have been monitored by the periodic analysis of 
a variety of sample substrates (stainless steel, alumina, silicon), ex- 
posed to PLT discharges for periods of up to several months and 
subsequently removed for analysis by Auger electron spectroscopy 
(AES), photoelectron spectroscopy, ion backscattering, nuclear re- 
action analysis, secondary ion mass spectroscopy, and scanning 
electron microscopy. 


54187 (UCRL—80863) Maintenance of a multi-cell field re- 
versed mirror reactor. Neef, W.S. Jr. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 26 May 1978. Contract W-7405- 
ENG-48. 10p. (CONF-780508—50). Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The Field Reversed Mirror Reactor is composed of a hori- 
zontal linear chain of cells, each of which requires neutral beam 
injection. Blanket replacement is achieved by lifting one complete 
cell module from the reactor and replacing it with a preassembled 
and tested identical module. Ioffe bar connectors eliminate redun- 
dant bus bars. Asymmetric cell design simplifies magnet construction 
and reduces replacement time. A tapered cylindrical coolant distrib- 
utor simplifies blanket removal. An evacuated housing surrounds the 
reactor reducing cell-to-cell sealing problems related to mainte- 
nance. Remote couplings are used for coolant and accessories. Hot- 
cell location and design permits immediate reconditioning or storage 
of replacement cells. 


54188 (UWFDM—251) Engineering design considerations for 
facilitating maintainability of fusion reactors. Sviatoslavsky, I.N. 
(Wisconsin Univ., Madison (USA). Dept. of Nuclear Engineering). 
Jun 1978. Contract ET-78-S-02-4636. 1lp. (CONF-780508—22). 
Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

Maintainability of fusion reactors will be a major criterion in 
deciding if fusion can become an economic source of energy. This 
paper examines some of the design considerations which will facili- 
tate maintainability of these reactors. Three critical areas of mainte- 
nance are examined, the blanket, toroidal field coils and poloidal 
field coils. Particular emphasis is given to the problem of accessibil- 
ity. These design considerations are directly applicable to fusion 
reactors of toroidal geometry; however, some can be used by other 
fusion concepts also. 


54189 Plasma-wall interactions. Behrisch, R. (Max-Planck-Insti- 
tut fuer Plasmaphysik, Munich). pp 37-71 of Tokamak reactors for 
breakeven. A critical study of the near-term fusion reactor program. 
Knoepfel, H. (ed.). New York; Pergamon Press (1977). 

From Conference on tokamak reactors for breakeven. A 
critical study of the near-term fusion reactor program; Erice, Italy 
(21 Sep 1976). 

The plasma wall interactions for two extreme cases, the 
vacuum model” and the "cold gas blanket” are outlined. As a first 
step for understanding the plasma wall interactions the elementary 
interaction processes at the first wall are identified. These are 
energetic ion and neutral particle trapping and release, ion and 
neutral backscattering, ion sputtering, desorption by ions, photons 
and electrons and evaporation. These processes have only recently 
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been started to be investigated in the parameter range of interest for 
fusion research. The few measured data and their extrapolation into 
regions not yet investigated are reviewed. 


54190 Recent results on plasma-wall interaction in the T.F.R. 
tokamak. pp 3-20 of Plasma wall interaction. New York; Pergamon 
Press (1976). 

From International symposium on plasma wall interaction; 
Juelich, Germany (18 Oct 1976). 

A survey of phenomena related to plasma-wall interaction in 
the T.F.R. tokamak has been reported in January 1974 and, more 
recently, in February 1976. After a brief review of these results, we 
shall describe in this paper the technological modifications made 
after February 1976, and present our latest results. They deal with 
the dynamics of impurities as revealed by various injection experi- 
ments, with the effect of reducing the limiter radius, and with the 
consequences of using boron carbide and graphite limiters. Finally, 
ba ov, try to draw some physical conclusions from the results 

lescribed. 


GENERAL AND MISCELLANEOUS 


MANAGEMENT 


REFER ALSO TO CITATION(S) 52938, 53742 


MATHEMATICS AND COMPUTERS 
REFER ALSO TO CITATION(S) 53802 


54191 (ANL/EES-CP—3) Introduction to fault tree synthesis 
using the Lapp—Powers methodology. Lynch, E.P. (Argonne Nation- 
al Lab., IL (USA)). 1978. 26p. (CONF-780656—1). Dep. NTIS, PC 
A03/MF AOI. 

From Symposium on instrumentation and control for fossil 
demonstration; Newport Beach, CA, USA (19 Jun 1978). 

Fault tree analysis is a method of determining the possibility 
and/or probability that a specific designated failure will occur. A 


complete logic —— is constructed that identifies the immediate 


precursor events leading to the failure, the precursors of these 
events, and so on until a pyramid structure or “tree” is generated. A 
probability is assigned to each event in the tree, and the overall 
probability of the designated failure is calculated. This report is not 
expected to give the reader an in-depth knowledge of the synthesis 
of fault trees. The intention is to show how logic diagrams may be 
used in fault tree work, through the techniques developed by Lapp 
and Powers. Only simple systems are considered. Systems involving 
combinational logic only are discussed first; later, a sequential logic 
system in which one or more events cannot occur until one or more 
FRWR) events have been completed is examined. 20 figures. 


(RWR 


54192 (BNWL-SA—6473) COMP: a basic non-linear last 
squares curve fi package. Watson, C.R.; Cochran, M.I.; Thomas, 
J.M.; Eberhardt, L.L. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Nov 1977. Contract EY-76-C-06-1830. 6p. (CONF- 
771144—6). . NTIS, MF AO. 

From DECUS meeting; San Diego, CA, USA (28 Nov 1977). 

Portions of document are illegible. 

To find a mathematical model which describes (fits) data from 
a process which is fundamentally nonlinear, one usually uses nonlin- 
ear least-squares techniques on maxicomputers. These usually run in 
batch mode with the user supplying a model and initial “guessti- 
mates” of its parameters. However, fitting the model to the data can 
be considered an art because computer algorithms either converge to 
true solutions, or converge to erroneous solutions, or fail to con- 
verge, depending on the quality of the guesstimates. It is slow and 
expensive to try enough runs to obtain a logical solution (unless one 
makes lucky initial guesses). An interactive BASIC procedure was 
developed which runs on either the PDP-11/34 under RT-11 or the 
PDP-11/70 under IAS. These programs help the investigator quick- 
ly fit the model to the data and statistically evaluate the differences 
between the two. The parameter estimates thus determined may then 
be used as guesstimates for the more precise maxicomputer codes. 
The key to the system is the re-enterant nature of the curve fitting 
routine (allowed only with a language such as INTERPRETED 
BASIC). The user supplies estimates of the parameters for the 
selected modei (18 are currently available, and users can easily write 
their own). The computer tries a few iterative refinements (by using 
Taylor series expansion of partial derivatives to obtain linearization) 
of the estimates in an attempt to minimize the deviations between the 
values predicted by the model and the observed data. The user can 
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observe as the program executes whether the result is a logical 
solution. If not, he may stop the process, enter new guesstimates, and 
examine those results, try again, or select a new model. 


54193 (CONF-780441—2) Method for semi-automatic softward 
documentation. Tippie, J.W. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-48. 6p. Dep. NTIS, MF AOl. 

From Digital Equipment Computer Users Society; Chicago, 
IL, USA (24 Apr 1978). 

Portions of document are illegible. 

Documenting large software systems raises nasty problems. 
Programers and system designers are typically under pressure to 
develop and maintain software rather than document what they have 
done. Furthermore, once the software is operational, there is little 
challenge to the programer to document it. The subject of this paper 
is a method (and supporting software) that was developed to reduce 
the documenting drudgery of the system designer and programer 
while providing reasonable and timely documentation at all levels. 
The method was employed in the development of systems based on 
both RSX and DOS. 6 figures. 


54194 (CONF-780590—1) Automatd generation of models and 
counterexamples and its application to open questions in Ternary 
Boolean algebra. Winker, S.; Wos, L. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 6p. Dep. NTIS, PC 
A02/MF AOl. 

From 8. symposium on multiple-valued logic; Chicago, IL, 
USA (24 May 1978). 

The purposes of this paper are to answer certain previously 
unanswered questions in the field of Ternary Boolean algebra; to 
describe the method, by use of an automated theorem-provin 
program as an invaluable aid, by which these answers were obtain 
and to give informally the characteristics of those problems to which 
the method can be successfully applied. The approach under study 
begins with known facts in the form of axioms and lemmas of the 
field being investigated, finds by means of certain specified inference 
rules new facts, and continues to reason from the expanding set of 
facts until the problem at hand is solved or the procedure is 
interrupted. The solution often takes the form of a finite model or of 
a counter-example to the underlying conjecture. The model and/or 
counterexample is generated with the aid of an already existing 
automated theorem-proving procedure and without any recourse to 
any additional programing. 


54195 (EPRI-NP—766) GO methodology—system reliability as- 
sessment and computer code manual. Final report. Gately, W.Y.; 
Williams, R.L. (Kaman Sciences Corp., Colorado Springs, CO 
(USA)). May 1978. 422p. Dep. NTIS, PC A18/MF A011. 

GO methodology is a computerized system reliability analysis 
technique. The methodology consists of two system reliability 
evaluation and system fault sequence identification. The method 
employs a straightforward inductive logic for constructing system 
models; all possible system response modes, both successes and 
failures, are then determined. The purpose of the GO Manual is to 
explain GO procedure rationale and to provide detailed instructions 
for operating the computer programs. 


54196 (JAERI-M—7229) New method for nonlinear optimization 
problems with a few variables. Suzuki, T. (Japan Atomic Energy 
Research Inst., Tokyo). Aug 1977. 26p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A03/MF AOl. 

A new method has been developed for solving nonlinear 
optimization problems with a few variables. It is an iterative method 
of searching the optimum point on a spherical surface in each 
iteration process by evaluating values of the objective function at 
several given points on the sphere and then moving the searching 
sphere in a direction giving the minimum objective. The method is 
useful for the problems represented with the contours having narrow 
curves or deep valleys, such as the Rosenbrock’s function and 
Beale’s function, which are test functions in the present report. The 
new = has been introduced in optimization code system 
SCOOP. 


54197 (LA-UR—78-309) Interactive graphics on the CRAY-1 
supercomputer. Ewald, R.H.; Maas, L.D. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 19p. 
(CONF-780816—3). Dep. NTIS, PC A02/MF AO1. 

From ACM siggraph meeting; Atlanta, GA, USA (21 Aug 
1978). 


The design and implementation of a state-of-the-art interac- 
tive vector graphics system connected to the CRAY-1 supercom- 
puter are described. The primary design goal for this graphics 
system is that it support large hydrodynamic computer programs 
used in weapons-design calculations. The interactive use of these 
programs requires displays consisting of up to 20,000 vectors, exten- 
Sive interaction tools, and high-bandwidth communication rates. The 
major system components selected for this project were an Evans 
and Sutherland Picture System 2 and a Digital Equipment Corpora- 
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tion PDP-11/70 and PDP-11/34 running the UNIX operating 
system. The system design goals and performance criteria are pre- 
sented. The hardware/software systerns chosen for this project are 
reviewed, and the aapaien of this system into the Los Alamos 
Scientific Laboratory's Integrated Computer Network is described. 
This implementation involved most areas of applied computing, 
including computer graphics, data bases, communications, distribut- 
ed processing, and computer security. The level of effort required 
for this implementation is described, and the results and benefits are 
presented. Future plans for this system are also briefly described. 


54198 (LA-UR—78-384) Portable graphics system. Kellner, 
R.G.; Reed, T.N.; Solem, A.V. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1978. Contract W-7405-ENG-36. 17p. (CONF-780816—1). 
Dep. NTIS, MF AOl. 

978) From ACM siggraph meeting; Atlanta, GA, USA (21 Aug 
1978). 

Portions of document are illegible. 

LASL implemented a graphics system designed to support all 
graphics devices in all operating environments at LASL. This 
system, Common Graphics System (CGS), supports level one of the 
— standard proposed by the ACM/SIGGRAPH Graphics 

tandards Planning Committee. To make the system immediately 
available to existing application programs, the older LASL high- 
level graphics routines were implemented, use of the system primi- 
tives; device independence and portability with a minimum of 
change were achieved. CGS is now available in six operating envi- 
ronments of two different word lengths and supports four graphics 
devices. It supports a pseudodevice file that may be postprocessed 
and edited for a icular graphics device, or it can generate device- 
dependent graphics output directly. It supports multiple display 
surfaces for multiple graphics devices simultaneously. The system is 
structured to isolate operating system dependencies and graphics 
device dependencies. Abstract concepts of graphics I/O and operat- 
SS functions were implemented. The device drivers may be 
led by the postprocessor or used directly by the applications 
rogram. Multiple devices may be loaded simultaneously or over- 
faide The clean interfaces and parallel structures make it easy to 
eer new graphics devices. The system is written in the 
RATFOR (Rational FORTRAN) language, which supports control 
structure statements and macro ex ion. The output of the 
RATFOR preprocessor is ANSI FORTRAN. The system is main- 
tained as a single source program from which each version can be 
extracted automatically. The graphics system is thus the same in all 
operating environments. 


54199 (LA-UR—78-1427) Implementation of the ACM/SIG- 
GRAPH standard in a multisystem environment. 
Kellner, R.G.; Reed, T.N.; Solem, A.V. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1978. Contract W7405-ENG-36. 5p. (CONF- 
780816—4). Dep. NTIS, PC A02/MF AO1. 
1978) From ACM siggraph meeting; Atlanta, GA, USA (21 Aug 
Los Alamos Scientific Laboratory (LASL) implemented a 
graphics system designed to support one user interface for all graph- 
ics devices in all operating environments at LASL. The Common 
Graphics System (CGS) will support Level One of the graphics 
standard proposed by the ACM/SIGGRAPH Graphic Standards 
Planning Committee. CGS is available in six operating environments 
of two different word lengths and supports four types of graphics 
devices. It can generate a pseudodevice file that may be postpro- 
cessed and edited for a particular graphics device, or it can generate 
device-specific graphics output directly. Program overlaying and 
dynamic buffer sharing are also supported. CGS is structured to 
isolate operating system dependencies and graphics device depen- 
dencies. It is written in the RATFOR (RATional FORtran) lan- 
gus e, which supports control flow statements and macro expansion. 
is maintained as a single-source program from which each 


version can be extracted automatically. 1 figure. 


54200 (LA-UR—78-1449) High-performance graphics system for 
the CRAY-1, Ewald, R.H.; Maas, L.D. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 7p. (CONF- 
780806—5). Dep. NTIS, PC A02/MF AO1. 

1978) From 17. symposium on combustion; Leeds, UK (20 Aug 


The design and implementation of a state-of-the-art interac- 
tive vector graphics system connected to the CRAY-1 supercom- 
puter are described. The primary design goal for this graphics 
system is that it supports large hydrodynamic computer programs 
used in weapons design calculations. The interactive use of these 
programs requires displays consisting of up to 20,000 vectors, exten- 
sive interaction tools, and high-bandwidth communication rates. The 
major system components selected for this project were an Evans 
and Sutherland Picture System 2 and a Digital Equipment Corpora- 
tion (DEC) PDP-11/70 and PDP-11/34 running the UNIX operat- 
ing system. The system ~— goals and performance criteria are 
presented. The hardware/software systems chosen for this project 
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are reviewed, and the integration of this system into the Los Alamos 
Scientific Laboratory's Integrated Computer Network is described. 
This implementation involved most areas of applied computing, 
including computer graphics, communications, distributed process- 
ing, and computer security. The level of effort — for this 
implementation is described, and the results and benefits are present- 
ed. Future plans for this system are also briefly described. 3 figures, 
2 tables. 


54201 (SAND—77-2118C) Efficiency trade-offs of steady-state 
methods using FEM and FDM. Gartling, D.K.; Roache, P.J. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04- 
0789. 9p. (CONF-780712—3). Dep. NTIS, PC A02/MF AOl1. 

From Conference on numerical methods in laminar and tur- 
bulent flow; Swansea, UK (18 Jul 1978). 

Steady-state solutions for the complete Navier-Stokes equa- 
tions can be efficiently obtained by use of nontimelike iterations in 
either the finite element (FEM) methodologies. In both cases, linear- 
ized equations are solved directly (non-iteratively) and then iterated 
to solve the nonlinearity. The FEM and FDM generate different 
discrete systems of equations and use different linear algebra rou- 
tines. As a result, the efficiency trade-offs for candidate iteration 
schemes are different for the two approaches. The overall compari- 
sons of efficiency between the FEM and FDM are difficult to 
summarize clearly for general problems of interest because of differ- 
ing resolution requirements, because the efficiency of the FEM 
depends on cell aspect ratios and on dimensionality, and because it is 
difficult to fairly account for the adaptability of the FEM to a 
general user-oriented code. It is clear, however, that the efficiency 
requirements of the two approaches dictate different iteration 
schemes for the nonlinearity. 


54202 (SAND—52462) SHADEIT: a computer program that 
constructs shaded-area graphs in color. Keller, P. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 28 Apr 1978. Con- 
tract W-7405-ENG-48. 43p. Dep. NTIS, PC A03/MF A0O1. 

SHADEIT constructs professional-quality shaded-area 
graphs in color for reports and presentations. It offers automatic 
picture layout. The areas are stacked one on top of another. The 
areas may be labeled, textured, or colored to identify classes of data. 
The use of SHADEIT on the CDC 7600 computers of the Liver- 
more timesharing system is described. 3 figures, 2 tables. 


54203 (UCRL—80372) Quality of computer generated 
Brown, B.E.; Christiansen, H.N. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 18 Nov 1977. Contract W-7405- 
ENG-48. 25p. (CONF-780816—6). Dep. NTIS, PC A02/MF AO1. 

From ACM siggraph meeting; Atlanta, GA, USA (21 Aug 
1978). 

The role played by scan-line resolution in the creation of 
computer-generated line drawings and continuous tone images, and 
the relationships between the number of intensity levels and the 
degree of realism achieved in continuous-tone representations are 
examined. These picture parameters are investigated with respect to 
the use of the Watkins’ algorithm for hidden line/surface removal as 
applied to polygonal-element mosaic definitions of three-dimensional 
mathematical models. Running time (to complete the hidden line/ 
surface processing) versus the number of scan lines is also given for 
different finite-element models to show the effects of the resolution 
level, model size, and model orientation (which affects the number 
of elements visible on a given scan line). 45 figures. 


54204 (UCRL—81203) Magaflops from multiprocessors. Rudy, 
T.E. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 2 Jun 1978. Contract W-7405-ENG-48. 9p. (CONF-780812— 
1). Dep. NTIS, PC A02/MF AOI. 

From 2. symposium on microcomputers systems, software, 
architecture; Pingree Park, CO, USA (27 Aug 1978). 

The most recent high-performance computers are vector or 
array processing machines. With LSI and VLSI technology, a 
multiprocessor system may provide another alternative. The cost 
and performance level, however, is clearly dependent on resolving 
classical multiprocessing difficulties in applying several processors to 
a single task, i.e., resource contention, task partitioning; and synchro- 
nization. Before these issues can be resolved, a high-level language 
specification is probably unavoidable. 


54205 (Y/DJ—19286) Sample size computer program for the 
hypergeometric. Counts, R.W.; Sherrill, M.W. (Oak Ridge Y-12 
Plant, Tenn. (USA)). 1978. Contract W-7405-ENG-26. 12p. (CONF- 
780802—1). Dep. NTIS, PC A02/MF AO1. 

From American Statistical Association meeting; San Diego, 
CA, USA (14 Aug 1978). 

If a random sample of size n is drawn without replacement 
from a lot of size N, then the number (x) of defective items in the 
sample follows a hypergeometric distribution. Frequently an attri- 
bute sampling plan is desired in which the lot is accepted if the 
sample of size n contains c or fewer defectives, and otherwise, 
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rejected. Guenther has given a procedure to establish such a plan 
which will determine the minimum n satisfying both the a 
(Producer’s”) risk and the 8 (“Consumer's”) risk on the operating 
characteristic (OC) curve. The program given here, which is based 
on Guenther’s procedure, calculates minimum sample sizes for ac- 
ceptance numbers c = 0 (1) 10 for any lot size between 100 and 
10,000. The program allows the user to input values of a = 0.001, 
0.005, 0.010, 0.025, 0.050, 0.100, 0.200 and values of 8 = 0.001, 
0.005, 0.010, 0.025, 0.050, 0.100, 0.200. 3 figures. (RWR) 


54206 Realization of invariant system descriptions from infinite 
Markov sequences. Candy, J.V. (Lawrence Livermore Lab., CA); 
Warren, M.E.; Bullock, T.E. IEEE Trans. Autom. Control; AC-23: 
No. 1, 93-96(Feb 1978). 

The realization of the infinite Markov sequence from the 
Hankel array for linear, constant, multidimensional systems is consid- 
ered. It is shown that performing elementary operations directly on 
the Hankel array yields both controllability and observability invar- 
iants as determined by Popov [SJAM J. Contr., vol. 10, p. 252-64 
(May 1972)]. An efficient technique to extract these invariants under 
a change of basis in the state space is developed, and an invariant 
system description under this transformation group is specified. 


54207 Stability of numerical methods for second order ordinary 
differential equations. Gear, C.W. (Univ. of Illinois, Urbana). SIAM 
J. Numer. Anal.; 15: No. 1, 188-197(Feb 1978). 

An important characterization of a numerical method for 
first-order ODE’s is the region of absolute stability. If all eigenvalues 
of the linear problem y’ = Ay are inside this region, the numerical 
method is stable. If the second-order system y’’ = 2Ay’ - By is 
solved as a first-order system, the same result applies to the eigenva- 
lues of the generalized eigenvalue problem lambda 71 - 2 lambda A 
+ B. No such region exists for general methods for second-order 
equations, but in some cases a region of absolute stability can be 
defined for methods for the single second-order equation y” = 2ay’ - 
by. The absence of a region of absolute stability can occur when 
different members of a system of first-order equations are solved by 
different methods. 7 figures. 


54208 Computation of real fractional order Bessel functions of 
the second kind. Cody, W.J. (Argonne National Lab., IL); Motley, 
R.M.; Fullerton, L.W. ACM Trans. Math. Software; 3: No. 3, 232- 
239(Sep 1977). 

A new method is presented for the computation of sequences 
of real, fractional-order Bessel functions of the second kind. For x 
not too small the method involves evaluation of near-minimax ap- 
proximations to Y/sub nu/(x) for fixed x and small variable v, 
followed by analytic continuation in x and then by recursion in v. 
Direct expansions of Y/sub nu/(x) are used for x small and 0 < or 
= to nu < or = to 1. Finally, implementations of the method for 
the FUNPACK package are discussed. 


54209 System structures for process simulation, Evans, L.B. 
(Massachusetts Inst. of Tech., Cambridge); Joseph, B.; Seider, W.D. 
AIChE J.; 23: No. 5, 658-666(Sep 1977). 

The plex data structure is proposed for use in an advanced 
computing system to model chemical processes. The plex is shown 
to permit increased modularity and flexibility over systems with 
dimensioned array structures. Two methods are suggested to create 
and operate upon the plex: the problem oriented language and the 
problem oriented calling programs. The concept of a routing plex is 
introduced as a means for specifying the path of calculations when 
building block routines call upon other routines and choices exist at 
each level. 20 figures. 


54210 Significance arithmetic: application to a partial differential 
equation. Bivins, R.L.; Metropolis, N.C. (Los Alamos Scientific 
Lab., NM). JEEE Trans. Comput.; C-26: No. 7, 639-642(Jul 1977). 

The methods of significance arithmetic are applied to the 
numerical solution of a nonlinear partial differential equation. The 
approach permits the use of initial values having imprecision consid- 
erably greater than that of rounding error; moreover, the intermedi- 
ate and final quantities are monitored so that at any stage the 
precision of such quantities is available. An algorithm is found that 
represents faithfully the solution to a difference-equation approxima- 
tion to Burgers’ equation. 


54211 Adaptive finite difference solver for nonlinear two-point 

problems with mild boundary layers. Lentini, M. (California 
Inst. of Tech., Pasadena); Pereyra, V. SIAM J. Numer. Anal.; 14: No. 
1, 91-111(@Mar 1977). 

A variable-order finite difference solver for first-order nonlin- 
ear system subject to two-point boundary conditions is described. 
The method uses deferred corrections, and adaptive meshes are 
automatically produced in order to detect and resolve mild bound- 
ary layers and other sharp-gradient situations. A set of numerical 
examples solved with an implementation of the algorithm is present- 
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ed, together with comparisons with several other codes. 1 figure, 3 
tables. 


54212 Quasi-Newton motivation and theory. Dennis, 
J.E. Jr.; More, J.J. (Cornell Univ., Ithaca, NY). SIAM Reyv.; 19: No. 
1, 46-89(Jan 1977). 

This paper attempts to motivate and justify quasi-Newton 
methods as useful modifications of Newton's method for general and 
gradient nonlinear systems of equations. References are given to 
ample numerical justification; here is given an overview of many of 
the important theoretical results, and each is accompanied by suffi- 
cient discussion to make the results and hence the methods plausible. 
1 figure. 


54213 Simulation: conflicts between real-time and software. 
Gear, C.W. pp 121-138 of Mathematical software. III. New York; 
Academic Press, Inc. (1977). 

When a dynamic system has to be simulated, there are usually 
two very important considerations. The first is that such systems are 
nonlinear and have some large eigenvalues, both near the imaginary 
axis (due to natural oscillations in the system) and near the negative 
real axis (due to rapidly reacting, stable control systems). The second 
is that the system is being changed frequently in a design process; 
hence, the software structure must reflect the structure of the 
physical system, particularly with respect to its control flow, so that 
the model can be changed and compared to the proposed design 
easily. It is not, in general, possible to write down differential 
equations describing the system; rather, one must work with sets of 
programs describing each component. Real-time simulation is re- 
quired when it is necessary to simulate part of the system and use 
actual equipment or people in other parts of the system. As a result, 
additional problems arise. Significant delays between the input of a 
signal from people or equipment and response to that signal cannot 
be tolerated, so a smallish integration step is indicated. “Real-time” 
also inplies that implicit methods cannot be used in the usual sense. 
The length of the program and the need to retain system structure in 
the program imply that the basic steps cannot be very small, so that 
integration methods are restricted to single function evaluation ex- 
plicit methods. These conflicting requirements are addressed and 
some of the quasi-implicit methods that have been are discussed. 8 
figures. 


54214 Algorithms for projection methods for solving linear sys- 
tems of equations. Wainwright, R.L. (Univ. of Tulsa, OK); Keller, 
R.F. Comput. Math. Appl.; 3: 235-245(1977). 

The solution of linear systems of equations by use of various 
projection algorithms is considered. Since nonsingularity of the 
coefficient matrix is the only requirement for convergence, tech- 
niques for increasing the rate of convergence are presented. Various 
criteria for the selection of two- and three-dimensional subspaces to 
project the residual vector at any step are reviewed in the literature. 
These algorithms are called quasi-optimal since the subspaces formed 
by the column vectors of the coefficient matrix are done a priori. 
They are shown to reduce significantly the number of cycles re- 
quired for convergence and compare favorably with standard meth- 
ods. A new class of projection algorithms is presented which is 
proven to be superior to conventional projection algorithms. It is 
shown that the new algorithms are equivalent to the conventional 
projection algorithms, but require less than half the number of 
arithmetic computations per iterative step, and that the number of 
computations required per iterative step per component is independ- 
ent of the dimension of the algorithm used. 2 tables. 


54215 Effects of a finite number of projection angles and finite 
lateral sampling of projections on the propagation of statistical errors 
in transverse section reconstruction. Huesman, R.H. (Univ. of Cali- 
fornia, Berkeley). Phys. Med. Biol.; 22: No. 3, 511-521(1977). 

The dependence of noise amplification on the number of 
projection angles and on the lateral sampling interval of projections 
is presented. It is shown that about 1 . 5 D/d angles and a sampling 
interval of about 0 . 5d are required in order that the data be 
efficiently utilized. D is the linear dimension of the reconstruction 
region, and d is the linear dimension of the cells into which the 
reconstruction region is subdivided (resolution length). Values for 
noise amplification are given for various combinations of projection 
angles and lateral sampling intervals. 4 figures. 


54216 Technique for comparing automatic quadrature routines. 
Lyness, J.N.; Kaganove, J.J. (Argonne National Lab., IL). Comput. 
J.; 20: No. 2, 170-177(Feb 1976). 

The present unconstrained proliferation of automatic quadra- 
ture routines is a phenomenon which is wasteful in human time and 
computing resources. At the root of the problem is an absence of 
generally acceptable standards or benchmarks for comparing or 
evaluating such routines. In this paper a general technique, based on 
the nature of the performance profile, is described which can be used 
for evaluation of routines. 
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INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 53818 


54217 (CONF-780615—3) Computers in technical information 
transfer. Price, C.E. (Oak Ridge National Lab., Tenn. (USA)). 1978. 
Contract W-7405-ENG-26. 23p. . NTIS, PC A02/MF AOl1. 

From National computing conference; Anaheim, CA, USA (5 


Jun = 

use of computers in transferring scientific and technical 
information from its creation to its use is surveyed. The traditional 
publication and distribution processes for S and T literature in past 
years have been the vehicle for transfer, but computers have altered 
the process in phenomenal ways. Computers are used in literature 
publication through text editing and photocomposition applications. 


Abstracting and indexing services use computers for preparing their 
ae. but the machine-readable document descriptions created 
‘or this purpose are input to a rapidly growing computerized infor- 
mation retrieval service industry. Computer use is making many 
traditional processes passe, and may eventually lead to a largely 
“paperless” information utility. 


54218 (COO—2977-11) Thesaurus of descriptors for the vertical 
file system. (New York Inst. of Tech., Old Westbury (USA). Center 
for Energy Policy and Research). 1 Sep 1977. Contract EY-76-S-02- 
2977. = . NTIS, PC A03/MF AO1. 

e esaurus used for the NYIT Energy Information 
Center is presented. The center is a comprehensive information 
service covering every aspect of energy conservation and related 
technology, including conservation programs and practices, alterna- 
tive energy systems, energy legislation, and = policy develop- 
ment in the United States and abroad. The Thesaurus includes all 
subject headings found in the Vertical File as well as other cross 
referenced terms likely to come to mind when seeking information 
on a specific energy area. 


54219 (UCRL—81160) Use of scientific data with the 
"MASTER CONTROL" and “INGRES” data management systems. 
Hampel, V.E.; McGrogan, K.; Swanson, J.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 18 May 1978. Con- 
tract W-7405-ENG-48. 4lp. (CONF-780578—1). Dep. NTIS, PC 
A03/MF AO1. 

From Conference on engineering and scientific data manage- 
ment; Hampton, VA, USA (18 May 1978). 

Experiences with the two systems, which span a decade of 
development and use of data management, are compared. This 
comparison includes, therefore, not only the evolution in approach 
but also very different hardware and software environments. Most 
significant, perhaps, is the change in the user community. In earlier 
years, it was primarily the programer or computer-knowledgeable 
person who translated the requests of the scientist, engineer, or 
administrator into data management commands. Today, the profes- 
sional and ty administrator expect to use the system them- 
selves. Master Control is essentially a flat-file, direct random access 
system with secondary indices. Its strengths are highly developed 
routines for the manipulation of variable-length text and numerical 
data. It is written in an advanced version of Fortran. It has been used 
during the past ten years with a variety of diversified, medium-sized, 
textual and numeric data bases ranging from large collections of 
bibliographic citations of the scientific literature, to the San Francis- 
co Bay Area Atmospheric Pollution model and the ecological study 
of the San Bernardino Forest near Los Angeles. Ingres is a relational 
system for essentially fixed-length data, written in the C” computer 
language. It is closely linked to the highly flexible and unique Unix 
—_ ing system of the PDP-11 family of machines. A novel Meta- 

hine concept for data management was designed and implement- 
ed. 28 figures, 1 table. 


LAW 


54220 National Climate Program Act of 1977. House of Repre- 
sentatives, Ninety-Fifth Congress, First Session, Report No. 95-266, 
May 6, 1977. Washington, DC; Committee on Science and Technol- 
ogy (1977). 24p. 

The purpose of the bill is to establish a national climate 
program which will enable the nation to respond more effectively to 
climate-induced problems by improving climate monitoring in order 
to make the government and private sector aware of fluctuations and 
anomalies in climate, by augmenting basic and applied research, by 
improving services relating to climate, and by identifying domestic 
and international impacts of changes and fluctuations in climate. 
Other contents of the report are committee actions and recommen- 

ions; committee views; oversight findings and 
recommendations;congressional budget act information; cost and 
aw) effect of legislation on inflation; and agency comments. 
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Aerospace Corp., El Segundo, CA (USA) 

Final report on the definition of a national program in energy- 
efficient pump utilization covering performance from May 10, 
1976—March 9, 1977. Volume I, 3:53036 (HCP/W1260—01/1) 

Final report on the definition of a national program in energy- 
efficient pump utilization covering performance from May 10, 
1976—March 9, 1977. Volume I. Appendices, 3:53037 (HCP/ 
W1260—01/2) 

AiResearch Mfg. Co. of Arizona, Phoenix (USA) 

Ceramic Technology Readiness Program. Ninth monthly 
technical progress report, May 29, 1978—July 2, 1978, 3:51879 
(FE—2664-9) 

Alabama A and M Univ., Huntsville (USA). School of Technology 

Parametric study of rock pile thermal storage for solar heating and 
cooling phase 1. Final report, 3:52320 (N—78-13552) 

Alabama Univ., Huntsville (USA) 

Effects of thermal stratification in water storage tank for the 
performance of a solar hot water system, 3:52299 (CONF- 
780408—3) 

Alaska Univ., College (USA). Sea Grant Program 

Oil and aquatic ecosystems, tanker safety, and oil pollution 
liability. Proceedings of the Cordova Fisheries Institute held in 
Cordova, Alaska on April 1-3, 1977, 3:53515 (PB—277060) 

Allied Chemical Corp., Idaho Falls, ID (USA) 

Iodine—hydrogen peroxide as a disinfectant for fuel storage basin 
water, 3:52124 (CONF-780665—1) 

Isotope correlation studies relative to high enrichment test reactor 
fuels, 3:52103 (ICP—1156) 

Allied Chemical Corp., Idaho Falls, ID (USA). Idaho Chemical 

Programs - Operations Office 

Operation FULCRUM: onsite radiological safety report, October 
1976—September 1977, 3:53440 (NVO—0410-45) 

Allied-General Nuclear Services, Barnwell, S.C. (USA) 

Measurement system performance during cold checkout runs at 
the BNFP, 3:52109 (AGNS—1040-19) 

PuQ, transportation safeguard concepts, 3:52123 (AGNS—1040-7) 

Thermal testing of a dry spent fuel cask, 3:53277 (AGNS—1040- 
12) 


American Airlines, Inc., New York 

New method for estimating current and future transport aircraft 
operating economics. Contractor report, Jan 1976—Oct 1977, 
3:53029 (N—78-13027) 

Ames Lab., IA (USA) 

Design of a single coil double resonance NMR probe for 
combined magic angle spinning double resonance experiments, 
3:53383 (IS—4388) 

High purity electrochemical experimental system, 3:53225 (IS— 
4437) 

I. Structural studies of termite defense secretions. II. Structural 
studies of natural products of marine nudibranchs, 3:53551 (IS- 
T—805) 

Mining and utilization of wester coal, 3:51797 (IS-M—146) 

Multilaboratory analytical quality control for the hydrochemical 
and stream sediment reconnaissance, 3:52087 (IS—4384) _ 

Multilaboratory analytical quality control for the hydrochemical 
and stream sediment reconnaissance, 3:52088 (IS—4411) 

Particle production in relativistic heavy ion collisions, 3:53943 
(IS—4413) 

—_ Oil Co., Naperville, IL (USA). Research and Development 
pt. 

Study of ebullated bed fluid dynamics for H-Coal. Quarterly 
progress report No. 2, December 1, 1977—February 28, 1978, 
3:51714 (FE—2588-7) 

AN SSSR, Moscow. Inst. Prikiadnoj Matematiki 
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The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and qualifi- 
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title will follow the unqualified subject descriptor. 
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the names of specific materials, things, or processes. To the extent 
possible, a qualifier is selected to describe the properties of, or 
processses applied to, the subject term. 
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altered areas in south-central Nevada by the use of computer- 
enhanced ERTS images, 3:53833 
AERODYNAMICS/INCOMPRESSIBLE FLOW 
Solution of the time-dependent Navier-Stokes equations via 
F.E.M., 3:53904 (UCRL-80125) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
AEROSOLS/CHEMICAL ANALYSIS 
Sulfate and nitrate data from the California aerosol 
characterization experiment (ACHEX), 3:53416 
Tentative test method for tin (inorganic) in workplace 
atmospheres (colorimetric method), 3:53428 
AEROSOLS/ECOLOGICAL CONCENTRATION 
Niagara frontier emission inventory, 1975. Particulate matter and 
sulfur dioxide point and area source inventories for Erie and 
Niagara Counties in New York. Final report, 3:53449 (PB- 
275862) 
AEROSOLS/ENVIRONMENTAL TRANSPORT 
Aerosol characterization for sulfate health effects assessment in 
Florida, 3:53432 
AEROSOLS/PARTICLE SIZE 
Standard test method for concentration and particle size 
distribution of airborne particulates collected in liquid media 
using an electronic counter, 3:53425 
Tentative test method for concentration and particle size 
distribution of particulate collected in the alundum thimble 
using a liquid media electronic counter, 3:53426 
AEROSOLS/SULFUR 
Aerosol characterization for sulfate health effects assessment in 
Florida, 3:53432 
AFLATOXIN/CARCINOGENS 
Liver cell-mediated mutagenesis of mammalian cells by liver 
carcinogens (Carcinogen screening method), 3:53692 
AFTER-HEAT/CALCULATION METHODS 
Stored energy calculation: the state of the art (BWR; PWR), 
3:52818 (PNL-2581) 
AGGLOMERATING ASH PROCESS/CONTROL SYSTEMS 
Agglomerating Burner Gasification Process. Design, installation, 
and operation of a 25-ton-a-day Process Development Unit. 
Quarterly report, October-December 1977, 3:51680 (FE-1513- 
70 


AGGLOMERATING ASH PROCESS/PROCESS 
DEVELOPMENT UNITS 
Agglomerating Burner Gasification Process. Design, installation, 
and operation of a 25-ton-a-day Process Development Unit. 
— report, October-December 1977, 3:51680 (FE-1513- 
AGGLOMERATING ASH PROCESS/REFRACTORIES 
Agglomerating Burner Gasification Process. Design, installation, 
and operation of a 25-ton-a-day Process Development Unit. 
9 report, October-December 1977, 3:51680 (FE-1513- 


AGRICULTURAL WASTES/ANAEROBIC DIGESTION 
Energy and UK agriculture, 3:52977 
AGRICULTURAL WASTES/COMBUSTION PRC?YERTIES 
Physical and fuel properties of groundnut shell (Peanut shells, 
cyclone furnaces), 3:52215 
AGRICULTURAL WASTES/FLUID FLOW 
Heat transport in fluidized bed combustors, 3:52381 
AGRICULTURAL WASTES/FLUIDIZED-BED COMBUSTION 
Heat transport in fluidized bed combustors, 3:52381 
AGRICULTURAL WASTES/PYROLYSIS 
Pyrolytic conversion of agricultural and forestry wastes to 
alternate energy sources in Indonesia; a feasibility study, 3:52213 
(PB-275569) 
AGRICULTURAL WASTES/RECYCLING 
Energy and UK agriculture, 3:52977 
AGRICULTURE 
See also SOIL CHEMISTRY 
AGRICULTURE/ENERGY CONSERVATION 
Energy-efficient regenerative liquid desiccant drying process 
(Patent application), 3:53042 
AGRICUL E/ENERGY CONSUMPTION 
Energy and UK agriculture, 3:52977 
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AGRICULTURE/ENERGY MANAGEMENT 

Energy returns in agriculture, with specific reference to 
countries, 3:52866 

/INVENTORIES 


developin 
AGRICUL 
BLOB: an unsupervised clustering a to spatial 
preprocessing of MSS imagery, 3:53804 (CONF-770478-P2) 
AGRICULTURE/REMOTE SENSING 
Computer-aided classification for remote sensing in agriculture 
and forestry in Northern Italy, 3:53651 (CONF-770478-P2) 
LACIE: a look to the future, 3:53635 (CONF-770478-P1) 
Progress and needs in agricultural research, development, and 
applications programs, 3:53633 (CONF-770478-P1) 
AGRICULTURE/SOLAR PROCESS HEAT 
Process heat in California: applications and potential for solar 
energy in the industrial, agricultural, and commercial sectors, 
3:52290 (JPL-PUBL-78-33) 
AIR 
See also EARTH ATMOSPHERE 
AIR/CHEMICAL ANALYSIS 
Standard method for continuous analysis and automatic recording 
of the oxidant content of the atmosphere, 3:53422 
Standard test method for nitrogen dioxide content of the 
atmosphere (Griess-Saltzman reaction), 3:53195 
Standard test method for oxidant content of the atmosphere 
(neutral KI), 3:53423 
Standard test method for lead in the atmosphere by colorimetric 
dithizone procedure, 3:53424 
Tentative test method for chromium in workplace atmospheres 
(colorimetric method), 3:53427 
Tentative test method for nitrogen oxides (combined) content in 
the atmosphere by the Griess-Saltzman reaction, 3:53429 
AIR/CONTAMINATION 
Environmental surveillance for radionuclide contamination 
utilizing high-resolution gamma-ray spectroscopy (7 Be), 3:53444 
AIR/NEUTRON REACTIONS 
Macroscopic cross section sensitivity study for the TNS integral 
experiments, 3:54183 (CONF-780622-28) 
AIR/POLLUTION 
Sampling and analysis of trace quantities of hazardous organic 
materials in environmental samples, 3:53528 
Trace substances in environmental health. XI, 3:53430 
AIR FILTERS/PERFORMANCE 
Higher safety and saving of filter material with multi-way sorption 
ilters, 3:52691 
AIR HEATERS/FOULING 
Getting the best out of rotary air heaters, 3:52414 
AIR HEATERS/PERFORMANCE TESTING 
Getting the best out of rotary air heaters, 3:52414 
AIR POLLUTION 


Environmental impact determination of action to be taken under 
the Energy Supply and Environmental Coordination Act for 
— 9 and 10, Tecumseh Generating Station, 

umseh, Kansas, 3:52424 (FEA/G-77-149) 

Profiles of polycyclic aromatic hydrocarbons in — 
particles of different cities in the Western Federal Republic of 
Germany, 3:53418 

Trace elements in coal, 3:51787 

AIR POLLUTION/BIOLOGICAL EFFECTS 

Carcinoembryonic antigen (CEA) in urban populations: 
epidemiological studies, 3:53612 

Identification and reduction of carcinogens in the respiratory 
environment, 3:53611 

AIR POLLUTION/COASTAL REGIONS 

Annual highlights, Environmental Pro of the Department of 
Energy and Environment, 3:53405 (BNL-50783) 

AIR POLLUTION/ENVIRONMENTAL EFFECTS 

Identification and reduction of carcinogens in the respiratory 
environment, 3:53611 

AIR POLLUTION/ENVIRONMENTAL IMPACTS 

Probabilistic methodology for estimating air-pollution health 

effects from coal-fired power plants, 3:52886 
AIR POLLUTION/MEASURING METHODS 

Standard recommended practice for conversion units and factors 

relating to atmospheric analysis, 3:53421 
AIR POLLUTION/PERSONNEL MONITORING 
Microwave gas analyzer development at LLL, 3:53414 (UCRL- 
52000-77-9) 
AIR POLLUTION/REMOTE SENSING 
Remote sensing of air pollutants, 3:53408 (CONF-770478-P1) 
AIR POLLUTION EARCH PROGRAMS 

Annual highlights, Environmental Pro of the Department of 

Energy and Environment, 3:53405 (BNL-50783) 
AIR POLLUTION/SULFUR DIOXIDE 

The —— of sulfur dioxide initiated bronchoconstriction. 
Final r 75-31 Aug 76, 3:53700 (PB-275713) 

AIR POLL ATEM /GOVERNMENT POLICIES 
Remote aus a air pollutants, 3:53408 (CONF-770478-P1) 
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AIR POLLUTION CONTROL/COST 
Air pollution assessments of new fossil energy technologies, 
3:51784 
AIR POLLUTION CONTROL/MEASURING INSTRUMENTS 
Microwave gas analyzer development at LLL, 3:53414 (UCRL- 
52000-77-9) 
AIR POLLUTION CONTROL/POLLUTION CONTROL 
UIPMENT 


Review and synopsis of public participation regarding sulfur 
dioxide and particulate emissions from (R71-23), (R74-2), and 
(R75-7). Final report (Illinois), 3:53413 (PB-276358) 

AIR POLLUTION CONTROL/POLLUTION REGULATIONS 

Air pollution assessments of new fossil energy technologies, 
3:51784 

AIR POLLUTION MONITORS 

Development and field evaluation of an electrochemical ozone 
monitor, 3:53420 

Experimental data from analysis of sequential precipitation 
samples at Brookhaven National Laboratory, 3:53407 (BNL- 
50826) 

AIR POLLUTION MONITORS/DESIGN 

Brookhaven Automatic Sequential Precipitation Sampler, 3:53406 
(BNL-50818) 

AIR POLLUTION MONITORS/PERFORMANCE TESTING 

A gas filter correlation monitor for CO, CH4, and HCl, 3:53411 
(N-78-13408) 

AIRCRAFT/ECONOMICS 

New method for estimating current and future transport aircraft 
operating economics. Contractor report, Jan 1976-Oct 1977, 
3:53029 (N-78-13027) 

AIRCRAFT/FUEL CONSUMPTION 

New method for estimating current and future transport aircraft 
operating economics. Contractor report, Jan 1976-Oct 1977, 
3:53029 (N-78-13027) 

AIRCRAFT/FUEL ECONOMY 
Aviation fuel usage--economy and conservation, 3:53030 
AIRCRAFT/INERTIAL GUIDANCE 

Use of an inertial navigation system for accurate track recovery 
and coastal oceanographic measurements, 3:53841 (CONF- 
770478-P2) 

AIRCRAFT FUELS 
See AVIATION FUELS 
AIRGLOW/EMISSION SPECTRA 
A rocket-borne airglow photometer, 3:53863 (N-78-12585) 
AIRPORTS/ENVIRONMENTAL IMPACT STATEMENTS 

Negative declaration section 16(c) (4) coordination for Liberty 
Airport, Northwest, America (model environmental impact 
statement number 4). Final report, 3:53546 (AD-A-049299) 

ALABAMA/ELECTRIC UTILITIES 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
oo and industrial services: Alabama, 3:52952 (NP- 
22 

ALASKA/BASELINE ECOLOGY 

Reindeer range inventory in western Alaska from computer-aided 
digital classification of LANDSAT data, 3:53486 (CONF- 
770478-P1) 

ALASKA/ELECTRIC UTILITIES 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: Alaska, 3:52951 (NP-22979) 

ALASKA/FISHING INDUSTRY 

Oil and aquatic ecosystems, tanker safety, and oil pollution 
liability. Proceedings of the Cordova Fisheries Institute held in 
Cordova, Alaska on April 1-3, 1977, 3:53515 (PB-277060) 

ALASKA/GEOTHERMAL ENERGY 

Non-electric applications of geothermal energy in six Alaskan 
towns. Final report, October 1976-November 1977 (Barrow, 
Huslia, Kiana, Nikolski, Nome, and Wrangell), 3:52354 (IDO- 
1622-4) 

ALASKA/PETROLEUM INDUSTRY 

Alaskan oil transportation issues. Executive summary, 3:51974 
(PB-276449) 

ALASKA OIL PIPELINE/CORROSION PROTECTION 

Urethane coatings provide heavy-duty protection on Alyeska 
pipeline project. Some 60,500-gallons used along 800-mile North 
Slope expanse, 3:51983 

ALBITE/ROCK-FLUID INTERACTIONS 

Experimental alteration of a granodiorite in a circulation system, 

3:52356 (LA-UR-78-926) 
ALBUMINS/SEPARATION PROCESSES 

Separation of proteins via semicontinuous pH parametric 

pumping, 3:53198 
ALFVEN WAVES/WAVE EQUATIONS 

Differential equation for Alfven ion cyclotron waves in finite- 

length plasma, 3:54110 


ALUMINIUM/PHYSICAL RADIATION EFFECTS 


ALGAE 
See also PHYTOPLANKTON 
ALGAE/ELECTRON MICROSCOPY 
Probing phycobilisome structure by immuno-electron microscopy, 
3:53580 
ALGAE/METABOLISM 
Kinetics and apparent K/sub m/ of oxygen cycle under conditions 
of limiting carbon dioxide fixation, 3:53620 
Removal of heavy metal trace elements from water by alge: 
quantitative screening methods for selecting efficient organisms 
(As, Cd, Pb, Hg, Zn, radioisotopes), 3:53525 
ALGAE/RADIOACTIVITY 
Safeguarding radiation safety in nuclear power plant operation, 
3:53679 
ALGAE/UPTAKE 
Uptake of auxotrophic cells of a heterocyst-forming 
cyanbacterium by tobacco protoplasts, and the fate of their 
associations, 3:53624 
ALGEBRA 
Automatd generation of models and counterexamples and its 
application to open questions in Ternary Boolean algebra, 
3:54194 (CONF-780590-1) 
ALGERIA/PETROLEUM INDUSTRY 
OPEC and the Middle East: the impact of oil on societal 
development (Book), 3:52945 
ALGORITHMS 
Algorithms for projection methods for solving linear systems of 
equations, 3:54214 
Synthesis of algorithms for computer-aided calculation of optimal 
parameters of control systems, 3:52395 
ALKANES 
See also ETHANE 
METHANE 
PROPANE 
ALKANES/CRITICAL TEMPERATURE 
Method of determination of critical temperatures of binary 
mixtures of normal alkanes, 3:51992 
ALLERGY 
Report from an interdisciplinary project on metals and contact 
allergy, 3:53732 
ALLOYS/CORROSION RESISTANCE 
State of the art and science report on design of alloys resistant to 
high-temperature corrosion-erosion in coal conversion 
environments. Interim report, 3:53178 (EPRI-FP-557) 
ALPHA PARTICLE MODEL 
See CLUSTER MODEL 
ALPHA REACTIONS/ELASTIC SCATTERING 
Scattering of 41 MeV a particles and 46 MeV *He from ?’Al, 
28Si, ?°Si, and *°Si, 3:53972 
ALPHA REACTIONS/INELASTIC SCATTERING 
Scattering of 41 MeV a particles and 46 MeV *He from ?7Al, 
8Si, ?°Si, and *°Si, 3:53972 
ALPHA REACTIONS/STRIPPING 
Levels of °° Np excited by the **U(*He,d) and 7°*U(a,t) 
reactions, 3:53996 
ALUMINATES/CHEMICAL PREPARATION 
Advanced fuel cell development. Program report, January-March 
1978 (LiA1Oz2), 3:52991 (ANL-78-40) 
ALUMINATES/QUANTITATIVE CHEMICAL ANALYSIS 
Rapid method for determining calcium aluminates in clinker, 
3:53188 (IS-Trans-102) 
ALUMINIUM/ATOM COLLISIONS 
Interactions of satellite-speed helium atoms with satellite surfaces. 
III. Drag coefficients from spatial and energy distributions of 
reflected helium atoms (1235-O and 6061 T-6 aluminum), 
3:53871 (N-78-13862) 
ALUMINIUM/CHARGED-PARTICLE TRANSPORT 
Lattice atom displacements produced near the end of implanted 
p* tracks (Mean free path, vcancy production, excess range), 
3:53136 
ALUMINIUM/ENVIRONMENTAL EFFECTS 
Stream sediment geochemical anomalies in relation to industrial 
environmental pollution and geoepidemiology in the Niagara 
Peninsula (Si, Al, Zr), 3:53468 
ALUMINIUM/MOLTEN METAL-WATER REACTIONS 
Light-Water-Reactor Safety Research Program. Quarterly 
progress report, January-March 1978, 3:52784 (ANL-78-49) 
ALUMINIUM/PERMEABILITY 
Lattice atom displacements produced near the end of implanted 
4 a (Mean free path, vcancy production, excess range), 
53136 
ALUMINIUM /PHYSICAL RADIATION EFFECTS 
Lattice atom displacements produced near the end of implanted 
€. Phy (Mean free path, vcancy production, excess range), 





ALUMINIUM/POSITRONS 


ALUMINIUM/POSITRONS 
Simultaneous positron lifetime and momentum measurements of 
the vacancy formation enthalpy in aluminium, 3:53124 
ALUMINIUM/VACANCIES 
Simultaneous positron lifetime and momentum measurements of 
the vacancy formation enthalpy in aluminium, 3:53124 
ALUMINIUM 27/ENERGY LEVELS 
Coherence widths in *”Al measured with the '*C(#5N, a) reaction, 
3:53970 
ALUMINIUM 27 TARGET/ALPHA REACTIONS 
Scattering of 41 MeV a particles and 46 MeV *He from 27Al, 
Si, *°Si, and *°Si, 3:53972 
ALUMINIUM 27 TARGET/HELIUM 3 REACTIONS 
Scattering of 41 MeV a particles and 46 MeV *He from ?’Al, 
Si, °Si, and *°Si, 3:53972 
ALUMINIUM 27 TARGET/NEUTRON REACTIONS 
Cross section evaluation for ENDF/B-V SAFE (15 MeV), 
3:53971 (HEDL-TME-77-3(Vol.2)) 
ALLOYS 
See also WASPALOY 
ZIRCALOY 
ALUMINIUM ALLOYS/CASTING 
Rare metals in non-ferrous alloys, 3:53081 
ALUMINIUM ALLOYS/CHEMICAL REACTIONS 
Traps for scavenging hydrogen isotopes, 3:52186 (UCRL-80443) 
ALUMINIUM ALLOYS/EXTRUSION 
Investigation of processing microstructures and properties of 
oxide dispersion strengthened cobalt alloy extruded shapes. 
Final technical report, 1 September 1974-31 December 1976 
(Cu-20Ni-18Cr-4.5A1-1.75Y2Os), 3:53167 (AD-A-048593) 
ALUMINIUM ALLOYS/HYDRIDATION 
Experimental studies of processing conditions for liquid lithium 
and solid lithium alloy fusion blankets, 3:54130 (CONF-780508- 


40) 
ALUMINIUM ALLOYS/OXIDATION 
Investigation of processing microstructures and properties of 
oxide dispersion strengthened cobalt alloy extruded shapes. 
Final technical report, 1 September 1974-31 December 1976 


Sep 
(Cu-20Ni-18Cr-4.5A1-1.75Y20s), 3:53167 (AD-A-048593) 
ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Neutron irradiation of superconducting ———— 3:53149 
10 


ALUMINIUM ALLOYS/PITTING CORR 
Examination of aluminum tubing pitted in stagnant water, 3:53018 
(CONF-770735-3) 
UMINIUM ARSENIDES/EPITAXY 
Optimization of solar cells for air mass zero operation and a study 
of solar cells at high temperatures, phase 3. Final report, 3:52243 
(N-78-12530) 
ALUMINIUM OXIDES 
See also SPINELS 
ALUMINIUM OXIDES/COMPATIBILITY 
Thermal barrier ceramics, 3:53157 (ORNL-5349) 
ALUMINIUM OXIDES/CORROSION RESISTANCE 
Ceramic Technology Readiness Program. Ninth monthly 
technical progress report, May 29, 1978-July 2, 1978, 3:51879 
(FE-2664-9) 
ALUMINIUM OXIDES/IRRADIATION 
DT fusion neutron irradiation of BNL-LASL superconductor 
wires, LASL Spinel, AhOs and YAG, NRL GeO; crystals, and 
LASL-IIT MgO, YAG, Spinel, and AlOs, November 9, 1977, 
3:53168 (UCID-17793) 
ALUMINIUM OXIDES/MICROSTRUCTURE 
Thermal barrier ceramics, 3:53157 (ORNL-5349) 
ALUMINIUM OXIDES/PHYSICAL PROPERTIES 
Effect of method of preparation on the efficiency of naphtha 
reformation catalysts (Effect of precipitating agents on physical 


roperties), 3:51954 
ALUMINIUM OXIDES/RECOVERY 
Mining and utilization of wester coal, 3:51797 (IS-M-146) 
AMERI ON-ATOM COLLISIONS 
Refined ab initio relativistic electron binding-energy and Auger 
transition-energy calculations, 3:53892 
AMERIC INMENTAL TRANSPORT 
Ecological distribution and fate of plutonium and americium in a 
processing waste pond on the Hanford Reservation (Thirty- 
three-year study), 3:53532 (PNL-2500(Pt.2)) 
CIUM/ROOT ABSORPTION 


Use of analog elements to predict the equilibrium and behavior of 
transuranic elements in the environment (Uptake by cheatgrass 
and snap beans), 3:53476 (PNL-2500(Pt.2)) 

AMERICIUM 241/ENVIRONMENTAL TRANSPORT 

Rockwell support studies (Ecology of Hanford radioactive waste 
burial area), 3:53470 (PNL-2500(Pt.2)) 

AMERICIUM 241/RADIOECOLOGICAL CONCENTRATION 

Sor of plutonium field studies, 3:53475 (PNL- 
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AMERICIUM 241/ROOT ABSORPTION 
Weathering and aging of transuranics (Relative uptake of *** Pu, 
23°Pu, *'Am, **Cm, and "Np by cheatgrass, alfalfa, barley, 
and peas), 3:53477 (PNL-2. .2)) 
AMES LABORATORY/QUALITY CONTROL 
Multilaboratory analytical quality control for the hydrochemical 
and stream sediment reconnaissance, 3:52088 (IS-4411) 
AMEX PROCESS 
Some milestone solvent extraction processes at the Oak Ridge 
National Laboratory, 3:52116 
AMINES/CARCINOGENS 
Liver cell-mediated mutagenesis of mammalian cells by liver 
inogens (Carcinogen screening method), 3:53692 
AMINO ACIDS 


See also CYSTEINE 
GLUTAMIC ACID 


Proteins of hepatitis B surface antigen: Amino acid compositions 

of the major pol tides, 3:53569 
AMINO ACIDS/BI ICAL REACTION KINETICS 

°C NMR studies of bacterial dihydrofolate reductase containing 
[methyl-'* ionine and ido-** ini 
(Streptococcus), 3:53552 (LA-UR-78-1492) 

AMINO ACIDS/CHEMICAL REACTION KINETICS 

Reaction rates of superoxide radicals with the essential amino 

acids, 3:53228 (BNL-24401) 
AMINOACETIC ACID 

See GLYCINE 
AMINOGLUTARIC ACID-ALPHA 

See GLUTAMIC ACID 
AMINOGLYCIDES 

See AMINES 
AMMONIA/CHEMICAL ANALYSIS 

Environmental assessment of dissolved gases in LASL’s Hot Dry 
Rock geothermal source demonstration project, 3:52340 (LA- 
UR-78-919) 

AMMONIA/GAS ANALYSIS 

Environmental assessment of dissolved gases in LASL’s Hot Dry 
Rock geothermal source demonstration project, 3:52340 (LA- 
UR-78-919) 

AMMONIA/REMOVAL 

—- of pretreatment unit for Kr-85 recovery system, 3:52146 
(PNCT-831-76-01) 

Design report. Volume 5. Section 300: sulfur removal. 
Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
Tey ae gasification generating plant. Phase II, 3:51675 (FE- 
1521-24 

AMMONIA-AMMONIUM BISULFATE PROCESS/ 

COMPARATIVE EVALUATIONS 

eran hey hide removal from coke-oven 3:51775 

AMMO IMPOUNDS/CHEMICAL ARATION 

Structural studies of precursor and partially oxidized conducting 
complexes. XV. A combined neutron and x-ray di i 
study of ammonium tetracy latinate chloride trihydrate, 
(NH4)2[Pt(CN)s]Clo s.3H2O, 3:53207 

AMMONIUM COMPOUNDS/STRUCTURAL CHEMICAL 

ANALYSIS 

Structural studies of precursor and partially oxidized conducting 
complexes. XV. A combined neutron and x-ray diffraction 
study of ammonium tetracy: latinate chloride trihydrate, 
(NH, )2[Pt(CN)s]Clo s.3H2O, 3:53207 

AMMONIUM URANATES/PRECIPITATION 
Method for regenerating nuclear fuel (Patent), 3:52096 (RFP- 
Trans-248) 
AMNION CELLS 
See EMBRYONIC CELLS 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
BLOOD VESSELS 
ANIMAL CELLS 
See also EMBRYONIC CELLS 
TUMOR CELLS 
ANIMAL CELLS/BIOCHEMICAL REACTION KINETICS 

Folate-d lent enzymes in cultured Chinese hamster cells: 
folylpolyglutamate synthetase and its absence in mutants 
auxotrophic for clycine + adenosine + thymidine, 3:53570 

Increased incorporation of adenosine into adenine nucleotide 
ery in serum-deprived mammalian cells, 3:53564 

ANIMAL CELLS/BIOCHEMISTRY 

Metabolism of benzo(a)pyrene: comparison of rodent liver and 
embryonic cells in tissue culture Rats, hamsters, mice), 3:53550 
(CONF-77061 19-2) 
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ANIMAL CELLS/LIGASES 
Altered aminoacyl-tRNS synthetase Leeepnen in G-arrested 
Chinese hamster ovary a) 535 
ANIMAL CELLS/MUTANTS 
Folate-d dent enzymes in cultured Chinese hamster cells: 
folylpolygiutamate synthetase and its absence in mutants 
auxotrophic for clycine + adenosine + thymidine, 3:53570 
ANIMAL CELLS/MUTATION FREQUENCY 
Liver cell-mediated mutagenesis of mammalian cells by liver 
carcinogens (Carcinogen screening method), 3:53692 


(See also specific animal names.) 
See also AQUATIC ORGANISMS 
ENDANGERED SPECIES 
NEONATES 
WILD ANIMALS 
ANIMALS/POPULATION DYNAMICS 
Multitechnology and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
oe pollution on aquatic ecosystems), 3:53457 (PNL- 
ANIMALS/RADIONUCLIDE KINETICS 
Radioecology of !*°I and ®Tc and influence of soils and aquatic 
sediments on the chemical behavior, transport, and 
bioavailability of pollutants, 3:53480 (PNL-2500(Pt.2)) 
ANNUAL CYCLE ENERGY SYSTEM/CORROSION 
PROTECTION 
Examination of aluminum tubing pitted in stagnant water, 3:53018 
(CONF-770735-3) 
ANOPHELES 
See MOSQUITOES 
ANORTHOSITES/ROCK-FLUID INTERACTIONS 
Experimental alteration of a granodiorite in a circulation system, 
3:52356 (LA-UR-78-926) 
ANTARCTIC REGIONS 
Of oil and ice: interview with Prince Mohammed Al-Faisal 
(T a icebergs for Middle East water supplies), 3:52898 


See also RADIO TELESCOPES 
ANTENNAS/BLAST EFFECTS 
Blast response of 35 ft fibreglass whip antenna - Event Dice 
Throw, 3:53318 (AD-A-048357) 
CCENE/CHEMICAL REACTIONS 
Kinetics of protonation of potassium anthracenide by ethanol in 
tetrahydrofuran. Effect of dicyclohexano-18-crown-6 and 2,2,2- 
cryptand, 3:53214 
CITE/OPTICAL REFLECTION 
Standard method for microscopical determination of the 
reflectance of the organic components in a polished specimen of 
coal, 3:51755 
ANTHRACITE/SAMPLE PREPARATION 
Standard method of preparing coal samples for microscopical 
analysis by reflected light, 3:51754 
ANTHRACITE/SORPTIVE PROPERTIES 
NMR study of the adsorption of water by coal, 3:51740 
ANTICOAGULANTS 
See also PSORALEN 
ANTICOAGULANTS/BIOLOGICAL EFFECTS 
Dextran sulfate as a contaminant of DNA extracted from 
— viruses and as an inhibitor of DNA polymerases, 
ANTIGENS 
See also TOXINS 
Carcinoembryonic antigen (CEA) in urban populations: 
idemiological studies, 3:53612 
ANTIGENS/BIOLOGICAL EFFECTS 
Kinetics of intraepithelial lymphocytes in the small intestine of 
thymus-deprived mice and > rived — 3:53584 
ANTIMONY/QUANTITATIVE CHEMI ALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biolo, and botanical materials. 
Special pub, 3:53499 (PB-276132) 
ANTIMONY COMPOUNDS/CATALYTIC EFFECTS 
Investigation of a tin-antimony catalytic system in the isobutylene 
oxidation reaction, 3:51956 
ANTIMONY OXIDES/CHEMICAL ANALYSIS 
New method of phase analysis of products resulting from low- 
temperature roasting of antimony trisulfide, 3:53187 (UCRL- 
Trans-11382) 
ANTIMONY SULFIDES/CHEMICAL ANALYSIS 
New method of phase analysis of products resulting from low- 
temperature roasting of antimony trisulfide, 3:53187 (UCRL- 
Trans-11382) 
ANTIMUONS 
See MUONS PLUS 


AQUATIC ECOSYSTEMS/RADIONUCLIDE MIGRATION 


ANTINEUTRINO-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Neutral current constraints on gauge models of weak and 
electromagnetic interactions, 3:53950 (BNL-24295) 
ANTIOXIDANTS/BIOLOGICAL EFFECTS 
Do trace elements, magnesium, and anti-oxidants protect against 
d-penicillamine toxicity, 3:53733 
ANTIOXIDANTS/CARCINOGENESIS 
Lack of tumor-promoting ability of certain environmental 
chemicals in a two-stage mouse skin tumorigenesis assay, 
3:53610 
ANTIPROTONIC ATOMS 
See HADRONIC ATOMS 
ANTIPROTONS/PARTICLE PRODUCTION 
Particle production in relativistic heavy ion collisions (Multiple 
scattering theory, production cross sections, nuclear models), 
3:53943 (IS-4413) 
ANTS 
See INSECTS 
APARTMENT BUILDINGS/ENERGY ANALYSIS 
Energy conservation via solar energy application to multi-family 
and commercial structures. Volume III. An energy, engineering 
and economic analysis of heating and cooling systems for multi- 
family structures, 3:52283 (PB-276131) 
APARTMENT BUILDINGS/ENERGY CONSERVATION 
No heat, no rent: an urban solar and energy conservation manual. 
Final report, 3:52281 (PB-275657) 
APARTMENT BUILDINGS/HEATING SYSTEMS 
Energy conservation via solar energy application to multi-family 
and commercial structures. Volume III. An energy, engineering 
and economic analysis of heating and cooling systems for multi- 
family structures, 3:52283 (PB-276131) 
APARTMENT BUILDINGS/SOLAR HEATING SYSTEMS 
Energy conservation via solar energy application to multi-family 
and commercial structures. Volume III. An energy, bey pees 
and economic analysis of heating and cooling systems for multi- 
family structures, 3:52283 (PB-276131) 
APARTMENT BUILDINGS/SOLAR SPACE HEATING 
No heat, no rent: an urban solar and energy conservation manual. 
Final report, 3:52281 (PB-275657) 
APARTMENT BUILDINGS/SOLAR WATER HEATING 
Effects of thermal stratification in water storage tank for the 
performance of a solar hot water system, 3:52299 (CONF- 
780408-3) 
No heat, no rent: an urban solar and energy conservation manual. 
Final report, 3:52281 (PB-275657) 
APARTMENT BUILDINGS/WIND POWER 
Windmill power for city people. Final report, 3:52359 (PB-275658) 
APPALACHIA/BRIDGES 
Assessment of the effects of coal movement on the highways in 
the Appalachian region. Final report, 3:51780 (PB-276012) 
APPALACHIA/ROADS 
Assessment of the effects of coal movement on the highways in 
the Appalachian region. Final report, 3:51780 (PB-276012) 
APPARATUS 
See EQUIPMENT 
APPROPRIATE TECHNOLOGY/DEVELOPING COUNTRIES 
Analytical framework for the assessment of energy resource and 
ee options for developing countries, 3:52892 (BNL- 


AQUACULTURE/WASTE HEAT UTILIZATION 
Integration of thermal and food processing residuals into a system 
for commercial culture of freshwater shrimp. (power plant 
waste heat utilization in aquaculture). Volume II. Final report 
Jul 74-Oct 76, 3:53043 (PB-276185) 
AQUATIC ECOSYSTEMS/CONTAMINATION 
Accumulation of heavy metals by some solitary tunicates, 3:53522 
AQUATIC ECOSYSTEMS/FRESH WATER 
Terrestrial and freshwater radioecology. A selected bibliography, 
3:53482 (TID-3910-S12) 
AQUATIC ECOSYSTEMS/POLLUTION 
Control of environmental contamination by cadmium, lead, and 
zinc near a new lead belt smelter, 3:53461 
AQUATIC ECOSYSTEMS/POPULATION DYNAMICS 
Multitechnology and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 
AQUATIC ECOSYSTEMS/RADIOECOLOGY 
Terrestrial and freshwater radioecology. A selected bibliography, 
3:53482 (TID-3910-S12) 
AQUATIC ECOSYSTEMS/RADIONUCLIDE MIGRATION 
— export of plutonium from a reprocessing waste pond, 





AQUATIC ECOSYSTEMS/REMOTE SENSING 


Ecological distribution and fate of plutonium and americium in a 
processing waste pond on the Hanford Reservation (Thirty- 
three-year study), 3:53532 (PNL-2500(Pt.2)) 

Radioecology of uranium and radioecology of waste management 
areas (ROWMA), 3:53479 (PNL-2500(Pt.2)) 

AQUATIC ECOSYSTEMS/REMOTE SENSING 
Remote sensing of aquatic plants, 3:53502 (CONF-770478-P2) 
AQUATIC ECOSYSTEMS/RESEARCH PROGRAMS 

Annual highlights, Environmental Programs of the Department of 

Energy and Environment, 3:53405 (BNL-50783) 
AQUATIC ECOSYSTEMS/WATER POLLUTION 

Infaunal benthos of petroleum-contaminated sediments: study of a 
community at a natural oil seep, 3:51975 (UCRL-80444) 

Oil and aquatic ecosystems, tanker safety, and oil pollution 
liability. Proceedings of the Cordova Fisheries Institute held in 
Cordova, Alaska on April 1-3, 1977, 3:53515 (PB-277060) 

AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 
FISHES 
MOLLUSCS 
PLANKTON 
AQUATIC ORGANISMS/BIOLOGICAL RADIATION 
EFFECTS 


Sublethal effects of tritium on aquatic systems, effects of low-level 
chronic irradiation on embryonic development, effects of 
beryllium and lithium on aquatic systems, and teratogenic 
effects of low-level magnetic fields, 3:53684 (PNL-2500(Pt.2)) 

AQUATIC ORGANISMS/BIOLOGICAL STRESS 

Multitechnology and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 

AQUATIC ORGANISMS/CHEMICAL REACTIONS 

Multitechnology and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 

AQUATIC ORGANISMS/MORTALITY 

Effects of hydroelectric generation on riverine ecology, 3:53543 
(PNL-2500(Pt.2)) 

AQUATIC ORGANISMS/POPULATION DYNAMICS 

Fate and effects of petroleum hydrocarbons in marine coastal 
ecosystems and effects of refinery wastes and oil from ransfer 
facilities, 3:53518 (PNL-2500(Pt.2)) 

Fossil fuel effluents in freshwater ecosystems, 3:53517 (PNL- 


2500(Pt.2)) 
AQUATIC ORGANISMS/RADIONUCLIDE KINETICS 
Ecological distribution and fate of plutonium and americium in a 
processing waste pond on the Hanford ae, (Thirty- 
three-year study), es 53532 (PNL-2500(Pt 
AQUATIC ORGANISMS/SURVIVAL CURVES 
Toxicity and bioaccumulation of cadmium and lead in aquatic 
invertebrates, 3:53523 
AQUATIC ORGANISMS/THERMAL POLLUTION 
Thermal pollution, 3:53536 
AQUEOUS SOLUTIONS/ISOMER SHIFT 
SC nuclear magnetic resonance study of the cis-trans isomerism in 
X-Pro-Pro tripeptides, 3:53556 
AQUIFERS/HYDROLOGY 
Field studies of dispersion in a shallow sandy aquifer, 3:53752 
(LBL-7027) 
AQUIFERS/TESTING 
— tests: the state of the art in hydrology, 3:53751 (LBL- 


7) 
ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARGON/BIOLOGICAL EFFECTS 
Dissolved atmospheric gas supersaturation of water and the gas 
bubble disease of fish. Completion report (O2, N2, CO2, Ar), 
3:53535 (PB-276122) 
ARGON/BREAKDOWN 
High voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual report, October 1, 1977-March 31, 1978 
(Summaries of research activities at Oak Ridge National 
Laboratory), 3:53171 (ORNL/TM-6384) 
ARGON/ELECTRIC DISCHARGES 
Initiation of high-current discharges in dense gases, 3:54069 
(KFTI-75-19 
ARGON/ELECTRON-ATOM COLLISIONS 
Inelastic differential cross sections for electron-impact excitation 
of argon, 3:53885 
ARGON/ION-ATOM COLLISIONS 
Electron capture and loss cross sections for multicharged iron and 
argon ions in argon and molecular hydrogen, 3:53894 
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ARGON/IONIZATION 
Calculation of the ionization composition and electric 
conductivity of the superdense plasma of argon and helium, 
3:54078 (KFTI-75-19) 
ARGON/SCINTILLATION QUENCHING 
Quenching of electronically excited UFe by selected inorganics 
(Rate constants), 3:53881 
ARGON IONS/COLLISIONS 
Transmission sputtering by heavy ions, 3:53873 
ARGON IONS/ION SPECTROSCOPY 
Ne I-like resonance lines and Na I-like satellites in argon and 
chlorine, 3:53869 
ARGON IONS/ION-ATOM COLLISIONS 
Electron capture and loss cross sections for multicharged iron and 
argon ions in argon and molecular hydrogen, 3:53894 
ARGON IONS/ION-MOLECULE COLLISIONS 
Electron capture and loss cross sections for multicharged iron and 
argon ions in argon and molecular hydrogen, 3:53894 
ARGON IONS/ULTRAVIOLET SPECTRA 
Ne I-like resonance lines and Na I-like satellites in argon and 
chlorine, 3:53869 
ARIZONA/ENERGY CONSERVATION 
Energy use and conservation incentives: a study of the 
Southwestern United States (Book; analysis of 2,403 queries), 
3:52979 
ARIZONA/ENERGY CONSUMPTION 
Energy use and conservation incentives: a study of the 
Southwestern United States (Book; analysis of 2,403 queries), 
3:52979 
ARIZONA/ENERGY DEMAND 
Arizona energy: a framework for decision, 3:52934 
ARIZONA/WATER RESOURCES 
Arizona energy: a framework for decision, 3:52934 
AROMATICS 
See also BENZENE 


TOLUENE 
AROMATICS/POLYMERIZATION 
Development of heating panels constructed of polymer fiber 
carbon compounds, 3:51722 
ARSENIC/BIOGEOCHEMISTRY 
Biogeochemistry of arsenic on polluted sites in S. W. England, 
3:53463 
ARSENIC/BIOLOGICAL EFFECTS 
Arsenic levels in maternal-fetal tissue sets, 3:53734 
ARSENIC/ECOLOGICAL CONCENTRATION 
Biogeochemistry of arsenic on polluted sites in S. W. England, 
3:53463 
Removal of heavy metal trace elements from water by alge: 
rep screening methods for selecting efficient organisms 
(As, Cd, Pb, Hg, Zn, radioisotopes), 3:53525 
ARSENIC/METHYLATION 
Methylation of arsenic in the aquatic environment, 3:53526 
ARSENIC/QUANTITATIVE CAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 
Quantitative determination of volatile trace elements in NBS 
Biological Standard Reference Material 1569, Brewers Yeast 
g, Se, Cr, As, Ag, Au, Cu), 3:53181 
ARSENIC/TOXICITY 
Demethylation of MSMA by soil microorganisms (Monosodium 
methanearsonate), 3:53469 
Methylation of arsenic in the aquatic environment, 3:53526 
ARSENIC COMPOUNDS/CHEMICAL ANALYSIS 
Atmospheric inorganic and organic arsenic, 3:53434 
ARSENIC COMPOUNDS/ECOLOGICAL CONCENTRATION 
Atmospheric inorganic and organic arsenic, 3:53434 
— of arsenic on polluted sites in S. W. England, 
53463 
ARSENIC COMPOUNDS/TOXICITY 
Methylation of arsenic in the aquatic environment, 3:53526 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ASCORBIC ACID/BIOLOGICAL EFFECTS 
Effects of L-cysteine, L-cysteine derivatives and ascorbic acid on 
lead excretion in rats, 3:53594 
ASDEX TOKAMAK/CLUSTER BEAM INJECTION 
Control of plasma wall interaction in the ASDEX divertor 
tokamak, 3:54136 
ASDEX TOKAMAK/GAS BLANKETS 
Control of plasma wall interaction in the ASDEX divertor 
tokamak, 3:54136 
ASDEX TOKAMAK/NEUTRAL ATOM BEAM INJECTION 
Control of plasma wall interaction in the ASDEX divertor 
tokamak, 3:54136 
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ASDEX TOKAMAK/SPUTTERING 
Control of plasma wall interaction in the ASDEX divertor 
tokamak, 3:54136 


See also FLY ASH 
ASHES/CORROSIVE EFFECTS 
Erosion study in turbomachinery affected by coal and ash 
particles: Phase I. Interim report, March 1, 1978-May 31, 1978, 
3:52383 (FE-2465-7) 
ASHES/HYDRAULIC TRANSPORT 
Operation difficulties with hydraulic ash removal and methods for 
their elimination, 3:51768 
ASHES/RECYCLING 
Agglomerating Burner Gasification Process. Design, installation, 
and operation of a 25-ton-a-day Process Development Unit. 
Quarterly report, October-December 1977, 3:51680 (FE-1513- 
70 


ASHES/WASTE DISPOSAL 
Assessment of the solid waste impact of the National Energy Plan, 
3:51765 (BNL-50708) 
ASTROCYTOMAS 
See NEOPLASMS 
ATHABASCA DEPOSIT/INCLUSIONS 
Coal inclusions of the Athabasca tar sands: characterization and 
direct determination of vanadyl porphyrin content by electron 
spin resonance, 3:52078 
ATLANTIC OCEAN 
See also NORTH SEA 
ATLANTIC OCEAN/GEOPHYSICAL SURVEYS 
Analysis of echo sounding data North-Central Pacific (and west 
North Atlantic). Final technical report, September 1, 1976- 
March 31, 1978 (Site selection for marine disposal of high-level 
radioactive wastes), 3:53842 (COO-2430-4) 
ATLANTIC OCEAN/OIL SPILLS 
Summarization and interpretation of historical physical 
oceanographic and meteorological information for the Mid- 
Atlantic region. Final report, 3:53516 (PB-277104) 
ATLANTIC OCEAN/SEISMOLOGY 
Analysis of echo sounding data North-Central Pacific (and west 
North Atlantic). Final technical report, September 1, 1976- 
March 31, 1978 (Site selection for marine disposal of high-level 
radioactive wastes), 3:53842 (COO-2430-4) 
ATLANTIC OCEAN/WATER POLLUTION 
Summarization and interpretation of historical physical 
oceanographic and meteorological information for the Mid- 
Atlantic region. Final report, 3:53516 (PB-277104) 
ATMOSPHERIC PRECIPITATIONS 
See also FOG 
SNOW 
ATMOSPHERIC PRECIPITATIONS/CHEMICAL ANALYSIS 
Experimental data from analysis of sequential precipitation 
sone at Brookhaven National Laboratory, 3:53407 (BNL- 
ATMOSPHERIC PRECIPITATIONS/SAMPLING 
Brookhaven Automatic Sequential Precipitation Sampler, 3:53406 
(BNL-50818) 
Experimental data from analysis of sequential precipitation 
soso at Brookhaven National Laboratory, 3:53407 (BNL- 
ATOM COLLISIONS 
See also ATOM-ATOM COLLISIONS 
ATOM-MOLECULE COLLISIONS 
ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 
Direct observation of surface diffusion and atomic interactions on 
metal surfaces, 3:53125 
ATOM-ATOM COLLISIONS/ELASTIC SCATTERING 
Integrals of the squared form factor over the momentum transfer 
(Total cross sections), 3:53896 
ATOM-ATOM COLLISIONS/EXCITATION 
Integrals of the squared form factor over the momentum transfer 
(Total cross sections), 3:53896 
ATOM-ATOM COLLISIONS/INELASTIC SCATTERING 
Integrals of the squared form factor over the momentum transfer 
(Total cross sections), 3:53896 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC MODELS/L-S COUPLING 
Graphical approach to the spin-orbit interaction, 3:53901 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 


AUTOMOTIVE FUELS/ALCOHOLS 


ATOM-MOLECULE COLLISIONS/ELASTIC SCATTERING 
Integrals of the squared form factor over the momentum transfer 
(Total cross sections), 3:53896 
ATOM-MOLECULE COLLISIONS/EXCITATION 
Integrals of the squared form factor over the momentum transfer 
(Total cross sections), 3:53896 
ATOM-MOLECULE COLLISIONS/INELASTIC SCATTERING 
Integrals of the squared form factor over the momentum transfer 
(Total cross sections), 3:53896 
ATOMS 


See also HADRONIC ATOMS 
MUONIC ATOMS 
ATOMS/PHYSICAL PROPERTIES 

Time-resolved VUV spectroscopy using synchrotron radiation. 
Zeeman beats in resonance fluorescence of the *P; states in 
krypton and xenon, 3:53882 

ATP 
(Adenosine triphosphate.) 
ATP/BIOCHEMICAL REACTION KINETICS 

Folate-dependent enzymes in cultured Chinese hamster cells: 
folylpolyglutamate synthetase and its absence in mutants 
auxotrophic for clycine + adenosine + thymidine, 3:53570 

AUSTENITIC STEELS/EROSION 

Development and investigation of cavitation resisting unstable 

austenite steels, 3:52226 
AUSTENITIC STEELS/MECHANICAL PROPERTIES 
Development and investigation of cavitation resisting unstable 
austenite steels, 3:52226 
AUSTRIA/POWER SYSTEMS 
High-voltage direct-current link in austria, 3:52450 
AUSTRIA/POWER TRANSMISSION LINES 
High-voltage direct-current link in austria, 3:52450 
AUTOMOBILES/ ACCIDENTS 

The effects on road accident rates of the fuel shortage of 

November 1973 and consequent legislation, 3:53032 (PB-276190) 
AUTOMOBILES/AIR POLLUTION CONTROL 

Proposed rulemaking concerning passenger automotive average 
fuel economy. Final environmental impact statement, 3:53071 
(PB-275838) 

AUTOMOBILES/CATALYTIC CONVERTERS 
Materials for exhaust systems, 3:53133 
AUTOMOBILES/ENVIRONMENTAL IMPACT STATEMENTS 

Proposed rulemaking concerning passenger automotive average 
fuel economy. Final environmental impact statement, 3:53071 
(PB-275838) 

AUTOMOBILES/EXHAUST SYSTEMS 

Aluma-ti: a new heat resistant material for automotive exhaust 
system applications, 3:53132 

Materials for exhaust systems, 3:53133 

AUTOMOBILES/FUEL CONSUMPTION 

Apparatus for the measurement of vehicle fuel consumption 

(Patent), 3:53057 
AUTOMOBILES/FUEL ECONOMY 

Proposed rulemaking concerning passenger automotive average 
fuel economy. Final environmental impact statement, 3:53071 
(PB-275838) 

Rulemaking support paper concerning the 1981-1984 passenger 
auto average fuel economy standards. Technical report, 3:53053 
(PB-275895) 

The automotive fuel economy standards for model year 1981-1984 
passenger cars. Final impact assessment, 3:53052 (PB-275827) 

AUTOMOBILES/GAS TURBINES 

Cold-air performance of the compressor-drive turbine of the 
Department of Energy baseline automobile gas-turbine engine, 
3:53064 (DOE/NASA/1011-78-25) 

Hydrodynamic air lubricated compliant surface bearing for an 
automotive gas turbine engine. I. Journal bearing performance, 
3:53063 (CONS-9427-1) 

AUTOMOBILES/OCCUPANTS 

Feasibility study of shared-ride auto transit. Final report, 3:53033 

(PB-276539) 
AUTOMOBILES/PUMPS 

Final report on the definition of a national program in energy- 
efficient pump utilization covering performance from May 10, 
1976-March 9, 1977. Volume I. Appendices, 3:53037 (HCP/ 
W1260-01/2) 

AUTOMOBILES/SPARK IGNITION ENGINES 

Observation of flow characteristics in a model I.C. engine 

cylinder, 3:53056 (LBL-6894) 
AUTOMOBILES/SPEED LIMIT 

The effects on road accident rates of the fuel shortage of 

November 1973 and consequent legislation, 3:53092 (PB-276190) 
AUTOMOTIVE FUELS 

See also HYDROGEN FUELS 
AUTOMOTIVE FUELS/ALCOHOLS 

Status of alcohol fuels utilization technology for highway 
transportation, 3:52982 (HCP/M2923-01 





AUTOMOTIVE FUELS/COMBUSTION PRODUCTS 


AUTOMOTIVE FUELS/COMBUSTION PRODUCTS 
Comparative automotive engine operation when fueled with 
ethanol and methanol, 3:53075 (HCP/W 1737-01) 
AUTOMOTIVE FUELS/PERFORMANCE TESTING 
Comparative automotive engine operation when fueled with 
ethanol and methanol, 3:53075 (HCP/W1737-01) 
Ss experience with a liquid hydrogen fueled vehicle, 
:53076 


AUTOMOTIVE FUELS/PRODUCTION 
Research and development of an advanced process for the 
conversion of coal to synthetic gasoline and other distillate 
fuels. Quarterly technical progress report No. 6, August- 
October 1977, 3:51712 (FE-2306-18) 
AVIATION FUELS 
See also HYDROGEN FUELS 
AVIATION FUELS/CHEMICAL ANALYSIS 
Standard test method for mercaptan sulfur in gasoline, kerosine, 
aviation turbine, and distillate fuels (potentiometric method), 
3:52004 
AVIATION FUELS/ELECTRIC CONDUCTIVITY 
Standard test method for d-c electrical conductivity of 
hydrocarbon fuels, 3:51998 


BACILLUS SUBTILIS/METABOLISM 
Two thymidylate synthetases in Bacillus subtilis (thymine- 
requiring mutants/trimethoprim/dUMP pools), 3:53565 
BACTERIA 
See also ESCHERICHIA COLI 
STREPTOCOCCUS 
BACTERIA/COMPARATIVE EVALUATIONS 
Attempts to apply affinity labeling techniques to 
ribulosebisphosphate carboxylase/oxygenase (Comparison of 
spinach leaf and Rhodospirillum rubrum), 3:53549 (CONF- 
780592-1) 
BACTERIA/WATER POLLUTION 
Methylation of arsenic in the aquatic environment, 3:53526 
BACTERIOPHAGES/BIOLOGICAL EFFECTS 
Late effect of bacteriophage T4D on the permeability barrier of 
Escherichia coli, 3:53623 
BACTERIOPHAGES/DNA 
In vitro packaging of bacteriophage T7 DNA synthesized in vitro, 
3:53617 
BACTERIOPHAGES/DNA REPLICATION 
In vitro packaging of bacteriophage T7 DNA synthesized in vitro, 
3:53617 
BACTERIOPHAGES/GENE MUTATIONS 
Mutations of bacteriophage T7 that affect initiation of synthesis of 
the gene 0.3 protein, 3:53591 
BAG MODEL/M1-TRANSITIONS 
M1-transitions in the MIT bag model, 3:53941 (ORO-3992-335) 
BALNEOLOGY/THERMAL WATERS 
Aluminum flocks yield in mineral waters heated with geothermal 
steam, 3:52355 
BANGLADESH/RESOURCE ASSESSMENT 
Land utilization and ecological aspects in the Sylhet-Mymensingh 
Haor region of Bangladesh: an analysis of LANDSAT data, 
3:53489 (CONF-770478-P2) 
BARIUM 134/ENERGY LEVELS 
Decay of '*La, 3:53979 (TREE-1116) 
BARIUM 140/BETA-MINUS DECAY 
Ba standard for fission rates by radiochemistry, 3:54023 
(HEDL-TME-77-34(Vol.2)) 
BARNWELL FUEL PROCESSING PLANT/ACCOUNTING 
Measurement system performance during cold checkout runs at 
the BNFP, 3:52109 (AGNS-1040-19) 
BARNWELL FUEL PROCESSING PLANT/SAFEGUARDS 
Material control system design: Test Bed Nitrate Storage Area 
(TBNSA), 3:52178 (UCID-17525-77-3) 
BARYONS/LEPTONIC DECAY 
ae for semileptonic decays of charmed baryons, 
BARYONS/MAGNETIC MOMENTS 
~~ for semileptonic decays of charmed baryons, 
BASALT/CHEMICAL ANALYSIS 
Statistical evaluation of some Columbia River basalt chemical 
analyses, 3:53755 (RHO-BWI-ST-3) 


(ELECTRIC) 
See ELECTRIC BATTERIES 
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BATTERY CHARGERS/ELECTRONIC CIRCUITS 
Charging system and method for multicell storage batteries 
(Patent), 3:52857 
BEAM BUNCHING/BEAM DYNAMICS 
Secondary electron amplification in high energy proton 
accelerators, 3:53345 
BEAM FOCUSING MAGNETS/DESIGN 
Development of samarium-cobalt quadrupole lenses for particle 
accelerator applications (Computer code PANDIRA), 3:53346 
(LA-7232-MS) 
BEAM MONITORS 
System for detecting neutrons in the harsh radiation environment 
of a relativistic electron beam, 3:53350 (SAND-78-0513) 
BEAM-PLASMA SYSTEMS 
Dynamics of a cloud of fast electrons travelling through the 
plasma, 3:54076 (IPPJ-286) 
BEAM-PLASMA SYSTEMS/PLASMA WAVES 
Stationary spectra of high frequency oscillations of a plasma in a 
magnetic field, 3:54115 
BEES 
See INSECTS 
BEHAVIOR 
(Limited to living systems.) 
BEHAVIO 
Nitrous oxide self-administration by the squirrel monkey, 3:53547 
BEHAVIOR/RESEARCH PROGRAMS 
Activities of the radiobiological institute, the institute for 
experimental gerontology, and the primate center. Annual 
report, 1976, 3:53664 (N-78-13723) 
BELLOWS/INSTALLATION 
Method of installing isolation valve in a containment vessel 
(Patent), 3:52722 
BELOYARSK-3 REACTOR/FAILED DETECTION 
Principles of determining damage to the fuel elements of fast 
power reactors by monitoring sodium and gas activity, 3:52609 
(BNWL-tr-326) 
BENZENE/BIOLOGICAL EFFECTS 
Role of time as a factor in the toxicity of chemical compounds in 
intermittent and continuous exposures. Part I. Effects of 
continuous exposure, 3:53707 
Role of time as a factor in the toxicity of chemical compounds in 
intermittent and continuous exposures. Part II. Effects of 
intermittent exposure, 3:53708 
BENZOPYRENE/BIOLOGICAL EFFECTS 
Comparison of the tumor-initiating activities of benzo(a)pyrene 
arene oxides and diol-epoxides (Mice, skin), 3:53710 
BENZOPYRENE/LUNG CLEARANCE 
Effect of respiratory infection on the elution of benzo[a]pyrene 
from carbon particles in the respiratory tract of mice, 3:53703 
BENZOPYRENE/METABOLISM 
Human pulmonary alveolar macrophages metabolise 
benzo(a)pyrene to proximate and ultimate mutagens, 3:53721 
Metabolism of benzo(a)pyrene: comparison of rodent liver and 
embryonic cells in tissue culture (Rats, hamsters, mice), 3:53550 
(CONF-77061 19-2) 
BENZOTHIOPHENES 
See THIONAPHTHENES 
BERKELIUM 250/BETA-MINUS DECAY 
Absolute y-ray branching and half-life of ®°Bk, 3:53995 (TREE- 
1116) 
BERKELIUM 250/HALF-LIFE 
Absolute y-ray branching and half-life of ®°Bk, 3:53995 (TREE- 
1116) 
BERYLLIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 
BER YLLIUM/TOXICITY 
Sublethal effects of tritium on aquatic systems, effects of low-level 
chronic irradiation on embryonic development, effects of 
beryllium and lithium on aquatic systems, and teratogenic 
effects of low-level magnetic fields, 3:53684 —- 2)) 
BERYLLIUM 9 TARGET/NEUTRON REACTIO 
Search for charm production in neutron eeaaaions near 250 
GeV/c, 3:53922 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BESSEL FUNCTIONS/COMPUTER CALCULATIONS 
Computation of real fractional order Bessel functions of the 
second kind, 3:54208 
BETA DECAY/GAMMA SPECTRA 
Evaluated decay scheme data (Half-lives and gamma intensities for 
29 nuclides), 3:53978 (HEDL-TME-77-34(Vol.1)) 
BETA DECAY/HALF-LIFE 
Evaluated decay scheme data (Half-lives and gamma intensities for 
29 nuclides), 3:53978 (HEDL-TME-77-34(Vol.1)) 
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BEVERAGES/CONTAINERS 
Energy and economic impacts of mandatory deposits. Final report 
(Beverage containers), 3:53046 (PB-258638) 
BIG TEN REACTOR/NEUTRON SPECTRA 
Revisions in the NBS mass scales for depleted uranium and normal 
uranium (And resulting changes in spectral indices), 3:52759 
(HEDL-TME-77-34(Vol.2)) 
BIKINI/AQUATIC ECOSYSTEMS 
Radiological analyses of Marshall Islands environmental samples, 
1974-1976, 3:53478 (BNL-50796) 
BIKINI/TERRESTRIAL ECOSYSTEMS 
Radiological analyses of Marshall Islands environmental samples, 
1974-1976, 3:53478 (BNL-50796) 
BILE ACIDS/LIQUID COLUMN CHROMATOGRAPHY 
— of bile acids as their phenacy] esters by high-pressure 
iquid chromatography, 3:53553 
BINARY STARS/IMAGES 
Near-infrared vidicon images of CIT fields, 3:53845 
BINARY STARS/NEAR INFRARED RADIATION 
Near-infrared vidicon images of CIT fields, 3:53845 
BINARY-FLUID SYSTEMS/HEAT EXCHANGERS 
Optimizations of geothermal cycle shell and tube exchangers of 
various configurations with variable fluid properties and site 
specific fouling, 3:52343 (LBL-7039) 
BINDERS/CHEMICAL PROPERTIES 
Physicochemical properties of pitch and resin binders, 3:51736 
BINDERS/COKING 
Physicochemical properties of pitch and resin binders, 3:51736 
BINDERS/PHYSICAL PROPERTIES 
Physicochemical properties of pitch and resin binders, 3:51736 
BIOLOGICAL INDICATORS/RECOMMENDATIONS 
Panel I: biological indicators of climatic variation, 3:53403 
(CONF-7608 1 16-) 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
BLOOD 
FECES 
LEAVES 
ORGANS 
PLANTS 
SEEDLINGS 
TISSUE EXTRACTS 
TISSUES 
URINE 
BIOLOGICAL MATERIALS/CHEMICAL ANALYSIS 
Determination of zinc, cadmium, and lead in biological and 
environmental materials by isotope dilution mass spectrometry, 
3:53435 
BIOLOGICAL MATERIALS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Chemical preparation of biological materials for accurate 
— determination by isotope dilution mass spectrometry, 
753194 
BIOLOGICAL RADIATION EFFECTS/BIBLIOGRAPHIES 
Radiation carcinogenesis, 3:53669 (NTISUB/D-355) 
BIOLOGY 
See also GENETICS 
BIOLOGY/RESEARCH PROGRAMS 
Activities of the radiobiological institute, the institute for 
experimental gerontology, and the primate center. Annual 
report, 1976, 3:53664 (N-78-13723) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also PLANTS 
BIOMASS/MONITORING 
Estimation of old field ecosystem biomass using low altitude 
imagery, 3:53641 (CONF-770478-P1) 
BIOMASS/REVIEWS 
Living on the sun: harnessing renewable energy for an equitable 
society (Book), 3:52230 
BIOMEDICAL RADIOGRAPHY/RADIOLOGICAL 
PERSONNEL 
Source book of educational materials for medical radiographers. 
Final report, 3:53609 (PB-275953) 
BIOMEDICAL RADIOGRAPHY/SIMULATION 
Validity of computer simulation of blood vessel imaging in 
angiography, 3:53614 
BIRDS/DIET 
Rockwell support studies (Ecology of Hanford radioactive waste 
burial area), 3:53470 (PNL-2500(Pt.2)) 
BIRDS/RADIATION MONITORING 
Service assessment studies (Radiation monitoring of Canada geese, 
great blue heron, and chinook salmon on Hanford Reservation), 
3:53481 (PNL-2500(Pt.2)) 
BISMUTH IONS/COLLISIONS 
Transmission sputtering by heavy ions, 3:53873 


BLOOD VESSELS/BIOMEDICAL RADIOGRAPHY 


BITTER SPAR 
See DOLOMITE 
BITUMINOUS COAL/CHEMICAL COMPOSITION 
Nature of coking coals, 3:51727 
BITUMINOUS COAL/HEAT TREATMENTS 
Nature of coking coals, 3:51727 
BITUMINOUS COAL/MARKET 
World demand for coking coal will increase by 70% by 1990, 
3:51672 
BITUMINOUS COAL/MECHANICAL PROPERTIES 
Nature of coking coals, 3:51727 
BITUMINOUS COAL/MIXING 
Nature of coking coals, 3:51727 
BITUMINOUS COAL/OPTICAL REFLECTION 
Standard method for microscopical determination of the 
reflectance of the organic components in a polished specimen of 
coal, 3:51755 
BITUMINOUS COAL/PARTICLE SIZE 
Standard method of sieve analysis of crushed bituminous coal, 
3:51721 
BITUMINOUS COAL/SAMPLE PREPARATION 
Standard method of preparing coal samples for microscopical 
analysis by reflected light, 3:51754 
BITUMINOUS MATERIALS 
See also KEROGEN 
OIL SANDS 
OIL SHALES 
BITUMINOUS MATERIALS/EXPLORATION 
Bituminological characteristics of deposits in the Paleozoic of the 
Urals, 3:51925 
BLACK SHALES/CHEMICAL COMPOSITION 
Organic composition of Devonian shale cores from Wells No. 
11940 and No. 12041, Cottageville, Jackson County, West 
Virginia, 3:52018 (MERC/TPR-78/2) 
BLACK SHALES/DATA COMPILATION 
Coordination of study of the Devonian black shale in the Illinois 
Basin (Illinois, Indiana, and western Kentucky). Quarterly 
progress report, 1 March-1 June 1978, 3:53756 (TID-28585) 
BLACK SHALES/GEOPHYSICAL SURVEYS 
Coordination of study of the Devonian black shale in the Illinois 
Basin (Illinois, Indiana, and western Kentucky). Quarterly 
progress report, 1 March-1 June 1978, 3:53756 (TID-28585) 
BLACK SHALES/STRATIGRAPHY 
Black shale studies in Kentucky. Quarterly report, October- 
December 1977, 3:52069 (ORO-5202-1) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES/DESIGN 
Modern hot blast cupola, 3:53040 
BLAST FURNACES/ENERGY DEMAND 
World demand for coking coal will increase by 70% by 1990, 
3:51672 
BLAST FURNACES/FUEL ECONOMY 
Modern hot blast cupola, 3:53040 
BLAST FURNACES/GASEOUS WASTES 
Purification of gases from blast furnaces and coking plants, 
3:51777 
BLOOD 
See also BLOOD CELLS 
BLOOD/POISONING 
Arsenic levels in maternal-fetal tissue sets, 3:53734 
BLOOD CELLS 
See also LEUKOCYTES 
BLOOD CELLS/MORPHOLOGY 
Hemopoietic stem cell migration (Gamma Radiation), 3:53667 
BLOOD FORMATION 
Regulation of the release of granulocytes from normal marrow, 
3:53583 
BLOOD FORMATION/BIOLOGICAL RECOVERY 
Graft versus host inhibition. IX. Therapeutic potential of 
combined fetal liver and thymus cells as a universal 
hematopoietic stem cell source for transplantation. Final report 
1 Mar 72-31 Jul 77, 3:53681 (AD-A-049151) 
BLOOD PRESSURE/VARIATIONS 
Acute effects of intra-arterial injections of cadmium, mercury, and 
zinc on blood pressure and cardiovascular reactivity in Dahl 
rats, 3:53716 
BLOOD SERUM/CHEMICAL ANALYSIS 
Concentrations of copper, zinc, and magnesium in hair and serum 
of black pregnant women, 3:53727 
Zinc and copper concentrations in tissues from esophageal cancer 
patients and animals (Rats), 3:53711 
BLOOD VESSELS/BIOMEDICAL RADIOGRAPHY 
Validity of computer simulation of blood vessel imaging in 
angiography, 3:53614 





BLOWDOWN/HEAT TRANSFER 


BLOWDOWN/HEAT TRANSFER 
BWR Blowdown/Emergency Core Cooling. Eighth quarterly 
SS 1-December 31, 1977, 3:52791 (GEAP- 
-21304-8) 


PWR Blowdown Heat Transfer Separate-Effects Program. 
Thermal-Hydraulic test Facility ex ital data report for 
Test 168R, 3:52813 (ORNL/NUREG/TM /TM-220) 

Cuaaty rogress report on Blowdown Heat Transfer Separate- 

{a for January-March 1978 (PWR), 3:52811 
(ORNL/NOREG/TM.205) 
BLOWDOWN/HYDRAULICS 

PWR Blowdown Heat Transfer Separate-Effects Program 
Thermal-Hydraulic test Facility experimental data east for 
Test 168R, 3:52813 (ORNL/NUREG/TM-220) 

BLOWDOWN/TEST FACILITIES 
—— gress report on Blowdown Heat Transfer Separate- 
bets Penton for January-March 1978 (PWR), 3:52811 
(ORNL/NOREG/TM. 205) 
BLOWERS/BEARINGS 

Survey on gas-bearing circulators of high-temperature gas cooled 
reactors, 3:52523 (JAERI-M-7214) 

BN-350 REACTOR/FAILED DETECTION 

Principles of determining damage to the fuel elements of fast 
power reactors by monitoring sodium and gas activity, 3:52609 
(BNWL-tr-326) 

BN-600 REACTOR 
See BELOYARSK-3 REACTOR 
BNL 
(Brookhaven National Laboratory.) 
BNL/AIR QUALITY 

Experimental data from analysis of sequential precipitation 
soda)” at Brookhaven National Laboratory, 3:53407 (BNL- 
50826 

BNL/ENERGY ANALYSIS 

Energy Systems Studies Program annual report, Fiscal Year 1977, 

3:52861 (BNL-50822) 
BNL/RESEARCH PROGRAMS 
Annual highlights, Environmental Programs of the Department of 
Energy and Environment, 3:53405 (BNL-50783) 
BNL/WASTE MANAGEMENT 
1977 environmental monitoring report, 3:53439 (BNL-50813) 
BOHUNICE A-1 REACTOR/PRESSURE VESSELS 


Recurrin tion system of the A-1 reactor pressure vessel, 
30 (ZB 


3:525 208) 
BOILERS/CLEANING 
Cleaning the water-steam loop of steam boilers during operation 
by means of ——s agents, 3:52413 (DOE-tr-98) 
BOILERS/CONTRO 
Synthesis of sigonthane f for computer-aided calculation of optimal 


poe of control systems, 3:52395 
BOILERS/ENERGY EFFICIENCY 


Brookhaven National Laboratory lca 
Efficiency Test Project. Annual fuel use and efficien 
reference manual: hydronic equipment, 3:52997 (BNI_50816) 
BOILERS/FOULING 
a of slagging on the economical capacity of a power unit, 
BOILERS/FUEL ECONOMY 
Conservative use of liquid fuel, 3:52015 
BOILERS/MATHEMATICAL MODELS 
Nonlinear dynamic model of once-through boiler for all operating 
conditions, 3:52391 
BOILERS/MODIFICATIONS 
Reference guideline for industrial boiler manufacturers to control 
pollution with combustion modification. Final report Jun 73-Sep 
77, 3:52435 (PB-276715) 
BOILERS/SUPERHEA 
Selection of superheater drums of high-capacity boilers with pi- 
af ——— naeee, 3:52405 
ATER REACT 
wee BWR TYPE REA CTORS 
BONE CELLS/METABOLISM 
— glycolysis in bone in the context of membrane- 
talization, 3:53604 
BONE T /METABOLISM 
Aerobic glycolysis in bone in the context of membrane- 
compartmentalization, 3:53604 
BONE TISSUES/RADIATION DOSES 
Numerical filtering method for elimination of errors in bone 
mineral measurements caused by finite photon beam size, 
3:54024 (BNL-24408) 
KKEEPING 


See ACCOUNTING 
BOREHOLES/SAMPLING 
Statistical evaluation of some Columbia River basalt chemical 
analyses, 3:53755 (RHO-BWI-ST-3) 
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BOREHOLES/TELEMETRY 
Technology and needs for drilling and well testing 
instrumentation, 3:52346 (LBL-7027) 
BOREHOLES/TEMPERATURE LOGGING 
Borehole temperature survey analysis hot dry rock geothermal 
reservoir, 3:52334 (LA-UR-78-905) 
BORIDES/CHEMICAL VAPOR DEPOSITION 
Production of refractory compounds from the gaseous phase, 
3:53156 
BORON 10 TARGET/NEUTRON REACTIONS 
Integral (n,a) cross sections by helium measurement (0.1 to 0.8 
MeV), 3:53968 (HEDL-TME-77-34(Vol.1)) 
BORON CARBIDES/QUANTITATIVE CHEMICAL ANALYSIS 
Experience in the analysis of nuclear-grade boron carbide, 3:52761 
(HEDL-TME-77-100) 
BORON CARBIDES/THERMAL STRESSES 
Thermally induced stresses and fractures in boron carbide pellets, 
3:52754 (HEDL-SA-1382-FP) 
BORON IONS/ION-ATOM COLLISIONS 
K-shell ionization of elements 15P to 23Ni for 0.4 to 3.8 MeV/amu 
10;B-ion bombardment, 3:53889 
INS 


See also INTERMEDIATE BOSONS 
BOSONS/COULOMB EXCITATION 
Fermions and bosons interacting with arbitrarily strong external 
fields, 3:53933 
BOUNDARY-VALUE PROBLEMS/NUMERICAL SOLUTION 
Adaptive finite difference solver for nonlinear two-point boundary 
problems with mild boundary layers, 3:54211 
BR-5 REACTOR (USSR) 
See SBR-5 REACTOR 
BRADYKININ/STRUCTURAL CHEMICAL ANALYSIS 
*8C and 'H nuclear magnetic resonance studies of bradykinin and 
selected peptide fragments, 3:53555 
BRAIN/INHIBITION 
Characterization of an organ-specific differentiator substance in 
the planarian Dugesia etrusca, 3:53603 
BRAIN/RECEPTORS 
Properties of radiolabeled a-bungarotoxin derivatives and their 
interaction with nicotinic acetylcholine receptors, 3:53558 
BREAKWATERS 
See DAMS 


See MAMMARY GLANDS 
BREEDER REACTORS 
See also ACCELERATOR BREEDERS 
FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
BREEDER REACTORS/FUEL MANAGEMENT 
Fissile fuel doubling time characteristics for reactor lifetime fuel 
logistics, 3:52608 
BREEDER REACTORS/MOLTEN SALT FUELS 
Molten fluoride mixtures as possible fission reactor fuels, 3:52726 
(CONF-780571-1) 
BREEDER REACTORS/THORIUM CYCLE 
Molten fluoride mixtures as possible fission reactor fuels, 3:52726 
(CONF-780571-1) 
BREEDING BLANKETS/DESIGN 
MIT LMFBR Blanket Research Project. Quarterly progress 
report, January 1, 1978-March 31, 1978, 3:52578 (COO-2250-32) 
BREEDING BLANKETS/MAINTENANCE 
— maintenance by remote means using the cassette blanket 
pproach, 3:54133 (UCRL-80567) 
BREEDING BLANKETS/MATERIALS TESTING 
Alloy development for irradiation performance: program strategy, 
3:54182 (CONF-780508-36) 
BREEDING BLANKETS/SEPARATION PROCESSES 
Experimental studies of processing conditions for liquid lithium 
and solid lithium alloy fusion blankets, 3:54130 (CONF-780508- 
40 


) 
BREEDING BLANKETS/TEST FACILITIES 
— University fast breeder blanket facility, 3:52752 (CONF- 
1-) 
BRIDGES/MAINTENAN 
Assessment of the effects of coal movement on the highways in 
the Appalachian region. Final report, 3:51780 (PB-276012) 
BRINES/ADDITIVES 
Effects of organic additives on the formation of solids from 
hypersaline “poont a. 3:52347 (UCRL-80970) 
BRINES/SCALE CONTR 
Effects of organic eaditives, on the formation of solids from 
hypersaline geothermal brine, 3:52347 (UCRL-80970) 
BRITISH COLUMBIA/COAL MINING 
Kaiser resources progress report, 3:51829 
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BRITISH COLUMBIA/TAXES 
Look at the economy of British Columbia, 3:51894 
BRITISH GAS CORPORATION PROCESS 
See CRG PROCESSES 
BROADLANDS GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
Broadlands likely impact on the Waikato River, 3:52341 
BROMINE/CHEMICAL PREPARATION 
Decomposition of hydrogen bromide using iron bromide and 
magnetite, 3:52202 (LA-UR-78-847) 
BROMINE/CHEMICAL REACTIONS 
Mass spectrometric study of the vapor-phase species of 
brominated polymeric sulfur nitride and tetrasulfur tetranitride, 
3:53208 
BROMINE/EVAPORATION 
Mass spectrometric study of the vapor-phase species of 
brominated polymeric sulfur nitride and tetrasulfur tetranitride, 
3:53208 
BRONCHI/PATHOLOGICAL CHANGES 
The mechanism of sulfur dioxide initiated bronchoconstriction. 
Final report 1 Sep 75-31 Aug 76, 3:53700 (PB-275713) 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BUBBLES/OSCILLATIONS 
Forced oscillations of nonspherical bubbles, 3:54041 (COO-4155-4) 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
BUILDING MATERIALS/LATENT HEAT STORAGE 
Encapsulation of phase change materials in concrete masonry 
construction. Progress report No. 1, August 1977-February 
1978, 3:52847 (BNL-50827) 
Lightweight building materials for the storage of solar energy. 
Report for May 1975-May 1977, 3:52321 (PB-275684) 
Materials for thermal energy storage at near ambient temperatures, 
3:52849 (PB-276111) 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/ENERGY ANALYSIS 
Component-based simulator for solar systems, 3:52278 (LA-UR- 
78-1494) 
Verification methodology for the DOE-1 building energy analysis 
computer program, 3:52277 (LA-UR-78-1493) 
BUILDINGS/ENERGY CONSERVATION 
Applications of infrared technology to buildings, 3:53015 
Assistance in local government energy conservation in 
Massachusetts. Volume 1. Energy management in municipal 
buildings. Final report 1975-76, 3:53026 (PB-276794) 
ne with preprogrammed power switching, 
Energy efficient buildings program. Chapter from Energy and 
Environment Division annual report, 1977, 3:53000 (LBL-7842) 
Use of aerial thermography in Canadian energy conservation 
programs, 3:52999 (CONF-770478-P2) 
BUILDINGS/GEOTHERMAL SPACE HEATING 
Non-electric applications of geothermal energy in six Alaskan 
towns. Final report, October 1976-November 1977, 3:52354 
(IDO-1622-4) 
BUILDINGS/HEAT LOSSES 
Application of airborne infrared technology to monitor building 
heat loss, 3:53017 (CONF-770478-P2) 
BUILDINGS/HEATING SYSTEMS 
Brookhaven National Laboratory Burner-Boiler/Furnace 
Efficiency Test Project. Annual fuel use and efficiency 
reference manual: hydronic equipment, 3:52997 (BNL-50816) 
Hevac in retrospect, 3:53008 
BUILDINGS/INFRARED THERMOGRAPHY 
Applications of infrared technology to buildings, 3:53015 
Applications of thermal infrared imagery for energy conservation 
and environmental surveys, 3:52998 (CONF-770478-P2) 
Application of airborne infrared technology to monitor building 
heat loss, 3:53017 (CONF-770478-P2) 
Energy and thermography: partners of tomorrow, 3:53013 
Use of aerial thermography in Canadian energy conservation 
programs, 3:52999 (CONF-770478-P2) 
BUILDINGS/POWER DEMAND 
<—- arcs with preprogrammed power switching, 
5 


BWR TYPE REACTORS/FUEL ASSEMBLIES 


BUILDINGS/SEISMIC EFFECTS 
Earthquake response analysis and aseismic design data of building 
structures by considering structure-foundation interaction 
system (PWR), 3:52842 
BUILDINGS/SOLAR AIR CONDITIONERS 
Santa Clara, California, Community Center commercial solar 
demonstration design and construction report, 3:52284 (SAN- 
1083-77/1) 
BUILDINGS/SOLAR AIR CONDITIONING 
Building application of solar Nag study no. 4: scenarios for the 
utilization of solar energy in southern California buildings, 
change 1, 3:52280 (N-78-12528) 
BUILDINGS/SOLAR HEATING SYSTEMS 
Santa Clara, California, Community Center commercial solar 
demonstration design and construction report, 3:52284 (SAN- 
1083-77/1) 
BUILDINGS/SOLAR SPACE HEATING 
Building application of solar energy. study no. 4: scenarios for the 
utilization of solar energy in southern California buildings, 
change 1, 3:52280 (N-78-12528) 
BUILDINGS/THERMAL INSULATION 
Building insulation system and method (Patent), 3:53010 
BUILDINGS/VENTILATION SYSTEMS 
Hevac in retrospect, 3:53008 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNKER OILS 
See RESIDUAL FUELS 
BURNERS 
See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/MODIFICATIONS 
Demonstration program for coal-oil mixture combustion in an 
electric utility boiler, Category III A. 1977 annual report, 
3:51880 (HCP/T2564-01) 
BURNERS/PERFORMANCE TESTING 
Development of combustion data to utilize low-Btu gases as 
industrial process fuels. Project 8985 quarterly status report, 
October 1-December 31, 1977, 3: — (FE-2489-20) 
BURNERS/THERMAL EFFICIEN 
Development of combustion data to <n low-Btu gases as 
industrial process fuels. Project 8985 quarterly status report, 
January 1-March 31, 1978, 3:51878 -2489-25) 
BURNUP/MEASURING METHODS 
Isotope correlation studies relative to high enrichment test reactor 
fuels, 3:52103 (ICP-1156) 
BURST CAN DETECTION 
See FAILED ELEMENT DETECTION 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST REACTORS 
See PULSED REACTORS 
BURST SLUG DETECTION 
See FAILED ELEMENT DETECTION 
BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BWR TYPE REACTORS 
See also FORSMARK-3 REACTOR 
HAMAOKA-1 REACTOR 
TARAPUR-1 REACTOR 
TARAPUR-2 REACTOR 
WUERGASSEN REACTOR 
BWR TYPE REACTORS/BLOWDOWN 
BWR Blowdown/Emergency Core Cooling. Eighth quarterly 
progress report, October 1-December 31, S77, 3:52791 (GEAP- 
NUREG-21304-8) 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Mark I containment seismic slosh evaluation: Mark I Containment 
Program, Task 5.4, 3:52806 (NEDC-23702) 
Value-impact assessment of alternate containment concepts, 
3:52821 (SAND-77-1344) 
BWR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 
Method and apparatus for purification in a reactor (Patent; PWR; 
BWR), 3:52485 
BWR TYPE REACTORS/CORE SPRAY SYSTEMS 
BWR Blowdown/Emergency Core Cooling Program: 64-rod 
bundle core spray interaction (BD/ECC1A) test plan, 3:52792 
(GEAP-NUREG-21638A) 
BWR TYPE REACTORS/CRANES 
— rc for nuclear facilities. Safety requirements, 
BWR TYPE REACTORS/FUEL ASSEMBLIES 
—— 7 a high heat-flux boiling system with an impinging jet, 


Power distribution in a complex instrumented fuel assembly with 
silver flux depression shields. Enlarged Halden Pro Group 
meeting, LOEN, Norway, June 5-9, 1978, 3:52470 28584) 





BWR TYPE REACTORS/FUEL CANS 


BWR TYPE REACTORS/FUEL CANS 
Behavior of zircaloy cladding under a postulated loss-of-coolant 
accident condition. A report of the working group on review of 
the behavior of fuel cladding under a loss-of-coolant accident, 
3:52798 (JAERI-M-7247) 
Irradiation capsule design capable of continuously monitoring the 
creepdown of Zircaloy fuel cladding, 3:52469 (CONF-780622- 
39) 
BWR TYPE REACTORS/FUEL CHANNELS 
Calculation of critical power in fuel assembly channels of complex 
geometry, 3:52499 
BWR TYPE REACTORS/FUEL CYCLE 
Sensitivity of LWR fuel cycle costs to uncertainties in nuclear 
data, 3:52467 (CONF-780401-) 
BWR TYPE REACTORS/FUEL ELEMENTS 
Data report for the NRC/PNL Halden assembly IFA-431, 3:52817 
(PNL-2494) 
BWR TYPE REACTORS/FUEL PELLETS 
Nuclear fuel element (Patent; PWR; BWR), 3:52486 
BWR TYPE REACTORS/LOSS OF COOLANT 
Behavior of zircaloy cladding under a postulated loss-of-coolant 
accident condition. A report of the working group on review of 
the behavior of fuel cladding under a loss-of-coolant accident, 
3:52798 (JAERI-M-7247) 
Data report for the NRC/PNL Halden assembly IFA-431, 3:52817 
(PNL-2494) 
Light-Water-Reactor Safety Research Program. Quarterly 
progress report, January-March 1978, 3:52784 (ANL-78-49) 
Modeling fission product release from ruptured LWR fuel rods, 
3:52785 (CONF-780622-25) 
Stored energy calculation: the state of the art, 3:52818 (PNL-2581) 
BWR TYPE REACTORS/MELTDOWN 
Quarterly progress report on fission product behavior in LWRs 
for the period January-March 1978 (Fuel rods defected in a 
steam atmosphere), 3:52812 (ORNL/NUREG/TM-208) 
BWR TYPE REACTORS/NOZZLES 
Study on fabrication method of low stress concentrated saddle 
type piping branch nozzle, 3:52477 
BWR TYPE REACTORS/PIPES 
Pipe rupture and steam/water hammer design loads for dynamic 
analysis of piping systems, 3:52473 
Residual-stress distributions near stainless steel butt weldments, 
3:52468 (CONF-780565-2) 
BWR TYPE REACTORS/PRESSURE SUPPRESSION 
Theoretical investigation of pressure pulsations occuring during 
steam condensation in the BWR-pressure suppression system. 
Computer code KONDAS, 3:52800 (KFK-2487) 
BWR TYPE REACTORS/PRESSURE VESSELS 
Program to develop acoustic emission-flaw relationship for 
inservice monitoring of nuclear pressure vessels. Progress 
report, October 1, 1977-January 1, 1978, 3:52465 (BNWL-2232- 
4) 
Thermal insulation for reactor pressure vessels, 3:52476 
BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Nozzle flow calculation for real gases, 3:52482 
Spontaneous condensation of CHF2Cl vapour at high reduced 
pressures, 3:52481 
BWR TYPE REACTORS/PUMPS 
Feedwater pumps for nuclear power plants, 3:52475 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Optical probe for local void fraction and interface velocity 
measurements, 3:52464 (BNL-NUREG-50791) 
BWR TYPE REACTORS/REACTOR CORES 
Report of the studies on core thermal design pen) 
Application of the thermal design technique for BWR core and 
the technique of thermal operating limiting values, 3:52479 
BWR TYPE REACTORS/REACTOR FUELING 
Reduction of nuclear oe outage time for increased plant 
availability. Phase I summary report, 3:52629 (COO-2436-138) 
BWR TYPE REACTORS/REACTOR KINETICS 
Attempt to explain the uranium 238 resonance integral 
discrepancy, 3:52466 (CONF-780401-) 
Coarse mesh techniques for multidimensional core analysis, 
3:52649 (CONF-780401-) 
Review of cross section data important to the uranium-plutonium 
fuel cycle in thermal reactors, 3:53997 (CONF-780546-1) 
BWR TYPE REACTORS/REACTOR MAINTENANCE 
Reduction of nuclear ae outage time for increased plant 
availability. Phase I summary report, 3:52629 (COO-2436-138) 
BWR TYPE REACTORS/REACTOR MATERIALS 
Recent developments in materials for light water reactor 
application, 3:52487 
BWR R TYPE REACTORS/REACTOR NOISE 
— treatment of noise analysis in boiling water reactors, 
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BWR TYPE REACTORS/REACTOR SAFETY 
Reports distributed under the NRC Light-Water Reactor Safety 
esearch Foreign Technical Exchange Program. Volume IV, 
July-December 1977, 3:52809 (ORNL/NUREG/NSIC-146) 
BWR TYPE REACTORS/SAFEGUARDS 
Reactor safeguards system assessment and design. Volume I, 
3:52819 (SAND-77-0644) 
BWR TYPE REACTORS/SECURITY 
Reactor safeguards system assessment and design. Volume I, 
3:52819 (SAND-77-0644) 
BWR TYPE REACTORS/STEAM GENERATORS 
Steam generator for nuclear power plants (Patent; BWR; PWR), 
3:52501 
BWR TYPE REACTORS/VOID FRACTION 
Determination of void fraction profile in a boiling water reactor 
channel using neutron noise analysis, 3:52471 


C 


CABLES/FAILURES 
Failed tendon inspection via Monte Carlo, 3:52815 (PB-276209) 
CABLES/SEALS 
Method of sealing (Patent), 3:53251 
CABLES/TENSILE PROPERTIES 
Effect of fire in mine shafts on hoisting rope strength, 3:51910 
CADMIUM/BIOLOGICAL ACCUMULATION 
Renal injury and urinary excretion (Hg, Cd, U, dogs, rats), 3:53719 
CADMIUM/BIOLOGICAL EFFECTS 
Acute effects of intra-arterial injections of cadmium, mercury, and 
zinc on blood pressure and cardiovascular reactivity in Dahl 
rats, 3:53716 
Dental caries related to Cd and Pb in whole human dental enamel 
(Cu, Mn), 3:53724 
Effect of a second metal on cadmium-induced hypertension (Rats, 
Pb, Cu, Se, Zn), 3:53717 
Physiological and biochemical aspects of cadmium in soybean: the 
effects of induced Cd toxicity on the uptake and translocation of 
Zn, Fe, Mg, Ca, and K, 3:53699 
Response of human lung fibroblasts to cadmium, 3:53729 
Studies of trace-metal levels in human tissues. IV. The 
investigation of cadmium levels in kidney samples from 61 
Canadian residents (Zinc), 3:53726 
Toxicity and bioaccumulation of cadmium and lead in aquatic 
invertebrates, 3:53523 
CADMIUM/CHARGE CARRIERS 
Temperature dependence of the mean free path of some groups of 
carriers in cadmium, 3:53122 
CADMIUM/CHEMICAL ANALYSIS 
Determination of zinc, cadmium, and lead in biological and 
environmental materials by isotope dilution mass spectrometry, 
3:53435 
Lead and cadmium content of urban garden vegetables, 3:53467 
CADMIUM/DOPPLERONS 
Temperature dependence of the mean free path of some groups of 
carriers in cadmium, 3:53122 
CADMIUM/ECOLOGICAL CONCENTRATION 
Interactions of Cd, Zn, Cu, and Fe in the anemic rat, 3:53713 
Lead and cadmium content of urban garden vegetables, 3:53467 
Removal of heavy metal trace elements from water by alge: 
quantitative screening methods for selecting efficient orgenisms 
(As, Cd, Pb, Hg, Zn, radioisotopes), 3:53525 
Studies of trace-metal levels in human tissues. I[V. The 
investigation of cadmium levels in kidney samples from 61 
Canadian residents (Zinc), 3:53726 
CADMIUM/ENVIRONMENTAL EFFECTS 
Control of environmental contamination by cadmium, lead, and 
zinc near a new lead belt smelter, 3:53461 
CADMIUM/NATURAL OCCURRENCE 
Investigations of trace elements in gases from German natural gas 
and oil fields, 3:52062 
CADMIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 
CADMIUM/TISSUE DISTRIBUTION 
Accumulation of cadmium, chromium, and lead by bluegill sunfish 
(Lepomis macrochirus gr ) under temperature and 


oxygen stress. Final report, 3:53701 (SRO-757-6) 
CADMIUM/TOXICITY 


Physiological and biochemical aspects of cadmium in soybean: the 
effects of induced Cd toxicity on code uptake and translocation of 
Zn, Fe, Mg, Ca, and K, 3:53699 

Renal injury and urinary excretion (Hg, Cd, U, dogs, rats), 3:53719 





NOVEMBER 30, 1978 


Toxicity and bioaccumulation of cadmium and lead in aquatic 
invertebrates, 3:53523 
CADMIUM 109/BINDING ENERGY 
Characteristics of copper and zinc induced metallothioneins 
(?°Cad, rats), 3:53712 
CADMIUM SULFIDE SOLAR CELLS/ELECTRICAL 
PROPERTIES 
Photovoltaic properties of reactively sputtered Cu/sub x/S-CdS 
heterojunctions, 3:52250 (UCRL-81199) 
ny SULFIDE SOLAR CELLS/PHOTOVOLTAIC 


Photovoltaic properties of reactively sputtered Cu/sub x/S-CdS 
heterojunctions, 3:52250 (UCRL-81199) 
IMIUM SULFIDES/COPRECIPITATION 
Limits of coprecipitation of cadmium and ferrous sulfides, 3:53521 
CADMIUM SULFIDES/ION EXCHANGE 
Limits of coprecipitation of cadmium and ferrous sulfides, 3:53521 
CADMIUM SULFIDES/PHASE STUDIES 
Limits of coprecipitation of cadmium and ferrous sulfides, 3:53521 
CALCITE/CARBONIZATION 
Oil shale retorting: kinetics of the decomposition of carbonate 
minerals and subsequent reaction of CO2 with char, 3:52073 
(UCRL-80545) 
CALCIUM/BIOLOGICAL EFFECTS 
Diet calcium, sex, and age influences on tissue mineralization and 
cholesterol in rats (Mg, Cu, Zn), 3:53718 
CALCIUM/ECOLOGICAL CONCENTRATION 
Physiological and biochemical aspects of cadmium in soybean: the 
ay of induced Cd toxicity on the uptake and translocation of 
Zn, Fe, Mg, Ca, and K, 3:53699 
CALCIUM/ION-ATOM COLLISIONS 
K-shell ionization of elements isP to 2sNi for 0.4 to 3.8 MeV/amu 
10,B-ion bombardment, 3:53889 
CALCIUM 40 TARGET/HELIUM 3 REACTIONS 
Energy dependence of the o optical model parameters for *He ions 
scattered from “Ca and **Ni (27.7 to 83.5 MeV; optical-model 
analysis), 3:53975 
CALCIUM COMPOUNDS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Rapid method for determining calcium aluminates in clinker, 
3:53188 (IS-Trans-102) 
CALCIUM IONS/BIOCHEMISTRY 
Complexation of calcium ion by diphosphonates, 3:53574 
CALCIUM SULFATES/DECOMPOSITION 


Experiences in regenerating sulfated limestone from fluidized-bed 
combustors, 3:51766 (CONF-780438-2) 
IRNIA 


See also IMPERIAL VALLEY 
CALIFORNIA/AEROSOL MONITORING 

Sulfate and nitrate data from the California aerosol 

characterization experiment (ACHEX), 3:53416 
CALIFORNIA/ENERGY CONSERVATION 

Energy management for California cities. Volume 1. Executive 
summary. Urban energy management study 1975-76 (final), 
3:53002 (PB-276799) 

Energy management for California cities. Volume 2. Project 
overview and conservation survey. Urban energy management 
study 1975-76 (final), 3:53003 (PB-276800) 

CALIFORNIA/RESOURCE ASSESSMENT 

Remote sensing exploration for metallic mineral resources in 

central Baja California, 3:53834 (CONF-770478-P1) 
CALIFORNIA/SOLAR ENERGY 
Plumbing engineers solar energy handbook, Southern California 
region, 3:52279 (LLL/M-083(Rev. 1)) 
CALIFORNIA/URBAN AREAS 
Energy management for California cities. Volume 1. Executive 
summary. Urban energy management study 1975-76 (final), 
3:53002 (PB-276799) 

Energy management for California cities. Volume 2. Project 
overview and conservation survey. Urban energy management 
study 1975-76 (final), 3:53003 (PB-276800) 

Energy management for California cities. Volume 3. Energy 
supply and demand, Anaheim. Urban energy management study 
1975-76 (final), 3:53004 (PB-276801) 

Energy management for California cities. Volume 4. Energy 
management plan, Anaheim. Urban energy management study 
1975-76 (final), 3:53005 (PB-276802) 

Energy management for California cities. Volume 5. 
Implementation plan, Anaheim. Urban energy management 
study 1975-76 (final), 3:53006 (PB-276803) 

Energy management for California cities. Volume 6. Sample 
energy policy analyses and statements. Urban energy 
management study 1975-76 (final), 3:53007 (PB-276804) 

ae 252/SPONTANEOUS FISSION 
— irical limitations of energy dissipation in ***Cf(sf), 3:54019 
(ORO-5126-35) 


CARBON 12 REACTIONS/FUSION REACTIONS 


CANADA 
See also BRITISH COLUMBIA 
NORTHWEST TERRITORIES 
QUEBEC 
CANADA/BASELINE ECOLOGY 
Thermal imagery for census of ungulates, 3:53488 (CONF-770478- 
P2) 
CANADA/COAL INDUSTRY 
Coal, 3:51890 
CANADA/COAL RESERVES 
German experience in hydraulic coal mining and its application to 
Canadian conditions, 3:51814 
CANADA/COASTAL WATERS 
Use of LANDSAT imagery to locate uncharted coastal features 
on the Labrador Coast, 3:53501 (CONF-770478-P1) 
CANADA/GOVERNMENT POLICIES 
Role of transportation in Canada’s international coal trade, 3:51913 
CANADA/NATURAL GAS INDUSTRY 
Petroleum and natural gas, 3:51915 
CANADA/PETROLEUM INDUSTRY 
Petroleum and natural gas, 3:51915 
CANADA/REMOTE SENSING 
Overview of remote sensing technology transfer in Canada and 
the United States, 3:53780 (CONF-770478-P1) 
CANADA-INDIA REACTOR 
See CIRUS REACTOR 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS/NEUTRON FLUX 
Nodal method of flux-mapping, 3:52544 (CONF-780401-) 
CANDU TYPE REACTORS/REACTOR KINETICS 
Transient experiments in simulated CANDU reactor cores, 
3:52543 (CONF-780401-) 
CANDU TYPE REACTORS/TRANSIENTS 
Transient experiments in simulated CANDU reactor cores, 
3:52543 (CONF-780401-) 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPITAL/OPTIMIZATION 
Optimal capital policy with bounded investment plans, 3:52879 
CAPROIC ACID 
See HEXANOIC ACID 
CAPTURE-TO-FISSION RATIO/MEASURING METHODS 
Spectral fine-structure effects in the reactivity-reaction-rate 
method for determining capture-to-fission ratios, 3:53999 
CARBAMIDE 
See UREA 
CARBAZOLES/BIOLOGICAL EFFECTS 
Tumur induction by 7H-dibenzo[c,g]carbazole in the respiratory 
tract of Syrian hamsters, 3:53704 
CARBIDES/CHEMICAL VAPOR DEPOSITION 
Production of refractory compounds from the gaseous phase, 
3:53156 
CARBOHYDRATES/CRYSTAL STRUCTURE 
Crystal and molecular structure of methyl B-D-glucopyranoside 
hemihydrate, 3:53220 
Neutron diffraction study of the hydrogen bonding in the crystal 
structures of methyl a-D-mannopyranoside and methyl a-D- 
glucopyranoside, 3:53219 
CARBOHYDRATES/METABOLISM 
Use of radio-gas chromatography in the study of plant 
metabolism, 3:53608 
CARBOHYDRATES/MOLECULAR STRUCTURE 
Crystal and molecular structure of methyl B-D-glucopyranoside 
hemihydrate, 3:53220 
Neutron diffraction study of the hydrogen bonding in the crystal 
structures of methyl a-D-mannopyranoside and methyl a-D- 
glucopyranoside, 3:53219 
IN 


See also ACTIVATED CARBON 
GRAPHITE 
CARBON/PHASE STUDIES 
Equilibrium thermodynamics of mixed carbide fuel, 3:52102 
(CONF-780622-26) 
CARBON 11/SCINTISCANNING 
[1-"*C] DL-valine, a potential pancreas-imaging agent (Rats, 
hamsters, rabbits, dogs), 3:53616 
CARBON 11/TISSUE DISTRIBUTION 
[1-"*C] DL-valine, a potential pancreas-imaging agent (Rats, 
hamsters, rabbits, dogs), 3:53616 
CARBON 12 REACTIONS/FUSION REACTIONS 
Pre-equilibrium effects in fusion of 1*C and *Gd, 3:53988 
Pre-equilibrium particle emission from fusion of **C + ®Gd and 
2°Ne + 1°Nd, 3:53990 





CARBON 12 REACTIONS/PRECOMPOUND-NUCLEUS 


CARBON 12 REACTIONS/PRECOMPOUND-NUCLEUS 
EMISSION 
uilibrium particle emission from fusion of **C + '*Gd and 
2°Ne + Nd, 3:53990 
CARBON 2 TARGET/NITROGEN 14 REACTIONS 
Heavy ion clusters in the TDHF approximation (112 to 384 MeV, 
cross sections), 3:53967 (UCRL-81179) 
CARBON 12 TARGET/NITROGEN 15 REACTIONS 
Coherence widths in ?” Al measured with the 1*C("5N, a) reaction 
(21.4 to 39.0 MeV: excitation functions), 3:53970 
CARBON 13/ISOTOPE EFFECTS 
Carbon kinetic isotope effects on pyruvate decarboxylation 
catalyzed by yeast pyruvate decarboxylase and models, 3:53224 
CARBON 13/SPIN-LATTICE RELAXATION 
Interpretation et 13C spin-lattice relaxation resulting from ring 
puckering in proline, 3:53215 
CARBON 14/ABU! ANCE 
Radioactivities in returned lunar materials. Semiannual progress 
report, 1 Aug 1976, 3:53234 (N-78-13985) 
CARBON 14, ONMENTAL EXPOSURE PATHWAY 
New look at the dosimetry of '*C released to the atmosphere as 
carbon dioxide, 3:53678 
CARBON 14 COMPOUNDS/COUNTING RATES 
Use of radio-gas chromatography in the study of plant 
metabolism, 3:53608 
CARBON COMPOUNDS/BIOSYNTHESIS 
Presence and biosynthesis of carbon-fluorine compounds in 
tropical plants and soils, 3:53572 
CARBON DIOXIDE/ADSORPTION 
Porosity of coals and coal products, 3:51725 (FE-2030-TR7) 
CARBON DIOXIDE/AIR POLLUTION CONTROL 
Process for the removal of H2S and CO; from gaseous streams 
(Patents), 3:53333 
CARBON DIOXIDE/BIOLOGICAL EFFECTS 
Dissolved atmospheric gas supersaturation of water and the gas 
bubble disease of fish. Completion report (Oz, N2, COs, Ar), 
3:53535 (PB-276122) 
CARBON DIOXIDE/CHEMICAL ANALYSIS 
Environmental assessment of dissolved gases in LASL’s Hot Dry 
Rock geothermal source demonstration project, 3:52340 (LA- 
UR-78-919) 
CARBON DIOXIDE/CHEMICAL REACTIONS 
Production of synthetic methanol from air and water using 
— thermonuclear reactor power. I. Technology and 
ergy requirement, 3:52214 
CARBON DIOXIDE/DISSOLUTION 
Will climatic changes occur in the next decades due to increasing 
combustion, 3:51786 
CARBON DIOXIDE/ECOLOGICAL CONCENTRATION 
West Antarctic ice sheet and carbon dioxide greenhouse effect: a 
threat of disaster, 3:53417 
Will climatic changes occur in the next decades due to increasing 
combustion, 3:51786 
CARBON DIOXIDE/ELECTRON-MOLECULE COLLISIONS 
Theory of low-energy electron-molecule collisions: a comparison 
of electron-CO; and electron-N:2 elastic and rotational-excitation 
cross sections (Total cross sections, a 3:53887 
CARBON DIOXIDE/ENVIRONMENTAL E 
elie as sources of airborne pcs gs 3:53410 (CONF- 
CARBON DIOXIDE/ENVIRONMENTAL IMPACTS 
Carbon dioxide, climate, and society, 3:52885 
CARBON DIOXIDE/METABOLISM 
Kinetics and apparent K/sub m/ of oxygen cycle under conditions 
of limiting carbon dioxide fixation, 3:53620 
CARBON DIOXIDE/RADIOLYSIS 
Method for radiation production of fuels (Patent), 3:53232 
CARBON DIOXIDE OVAL 
Design of pretreatment unit for Kr-85 recovery system, 3:52146 
(PNCT-831-76-01) 
CARBON DIOXIDE/SOCIAL IMPACT 
Carbon dioxide, climate, and society, 3:52885 
CARBON DIOXIDE LASERS 
Design and operation of large CO, laser systems for fusion 
plications, 3:54178 
CA IN DIOXIDE LASERS/GAIN 
Small-signal gain diagnostic measurements in a flowing CO: pin 
dischar 4 3:53288 (N-78-13421) 
— — LASERS/OPTICAL SYSTEMS 
yas f uency, 3:53293 
cARBON DIOXIDE LASERS/PERFORMANCE 
Gasdynamic laser with mixing in a supersonic stream, 3:53303 
Migh ve en eee ee 
voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual report, October 1, 1977-March 31, 1978 
(Summaries of research activities at Oak Ridge National 
Laboratory), 3:53171 (ORNL/TM-6384) 
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CARBON ISOTOPES/ISOTOPE RATIO 
Laws of gas formation and of change in the isotopic composition 
of the carbon of the vitrinite components of Donets 
(Change in isotope ratio resulting from chemical reaction), 
3:51743 
CARBON MONOXIDE/CHEMICAL REACTIONS 
Reduction of carbon monoxide promoted by alkyl and hydride 
derivatives of permethylzirconocene, 3:53216 
Use of the thermal desorption method to study water adsorption 
on catalyst for low-temperature conversion of carbon monoxide 
by steam (Effect of heat treatment), 3:53201 
CARBON MONOXIDE/ENVIRONMENTAL EFFECTS 
Panel III: plants as sources of airborne materials, 3:53410 (CONF- 
7608 116- 
CARBON MONOXIDE/METHANATION 
Slurry phase methanation process (Patent), 3:52212 
CARBON MONOXIDE/MONITORING 
A gas filter correlation monitor for CO, CH4, and HCl, 3:53411 
(N-78-13408) 
Studies on the early detection of spontaneous combustion in a 
hydraulic coal mine, 3:51815 
CARBON MONOXIDE/SAMPLING 
Toxic gases in heavy duty diesel truck cabs. Final report, October 
1976-October 1977, 3:53412 (PB-275957) 
CARBON STEELS/CORROSION RESISTANCE 
Materials for exhaust systems, 3:53133 
CARBON STEELS/LASER WELDING 
Evaluation of laser welding techniques for hydrogen transmission. 
Progress report, April 1, 1978-April 30, 1978, 3:53079 (COO- 
4355-7) 
CARBON STEELS/MECHANICAL PROPERTIES 
Materials for exhaust systems, 3:53133 
CARBON STEELS/TENSILE PROPERTIES 
Evaluation of laser welding techniques for hydrogen transmission. 
Progress report, April 1, 1978-April 30, 1978, 3:53079 (COO- 
4355-7) 
CARBONYLS/CATALYTIC EFFECTS 
Active homogeneous catalysts for the water gas shift reaction 
derived from the simple mononuclear carbonyls of iron, 
chromium, molybdenum, and tungsten, 3:52209 
CARBOXYLASE/BIOCHEMICAL REACTION KINETICS 
Attempts to apply affinity labeling techniques to 
ribulosebisphosphate carboxylase/oxygenase (Comparison of 
spinach leaf and Rhodospirillum rubrum), 3:53549 (CONF- 
780592-1) 
CARBOXYLASE/GENETIC VARIABILITY 
Attempts to apply affinity labeling techniques to 
ribulosebisphosphate carboxylase/oxygenase (Comparison of 
spinach leaf and Rhodospirillum rubrum), 3:53549 (CONF- 
780592-1) 
CARBOXYLIC ACID ESTERS/THERMODYNAMIC 
PROPERTIES 
Investigation of P-v-t relation of diethylene glycol monoethyl 
ester, 3:51991 
CARCINOGENESIS/GENETICS 
Cancer and the environment, 3:53731 
CARCINOGENESIS/RESEARCH PROGRAMS 
Activities of the radiobiological institute, the institute for 
experimental gerontology, and the primate center. Annual 
report, 1976, 3:53664 (N-78-13723) 
CARCINOGENS 
Identification and reduction of carcinogens in the respiratory 
environment, 3:53611 
CARCINOGENS/CHEMICAL ACTIVATION 
Environmental carcinogens: mechanisms of action and 
occurrence. Some aspects, 3:53613 
CARCINOGENS/MUTAGENESIS 
Liver cell-mediated mutagenesis of mammalian cells by liver 
carcinogens (Carcinogen screening method), 3:53692 
CARCINOGENS/SCREENING 
Liver cell-mediated mutagenesis of mammalian cells by liver 
carcinogens (Carcinogen screening method), 3:53692 
CARCINOMAS/IMMUNE REACTIONS 
Demonstration of cross-reacting tumor rejection antigens in 
chemically induced respiratory tract carcinomas in rats, 3:53568 
CARDIAC PACEMAKERS/THERMOELECTRIC GENERATORS 
Microwatt thermoelectric generator (Patent; radioisotope heat 
source), 3:52197 
CARIBOU 
See DEER 
CASKS/SAFETY 
Performance of smokeless gasoline fire test facility, 3:53279 
= -2522(OP)) 
CASPIAN SEA/GEOLOGIC STRUCTURES 
Geological structure and petroleum-gas Poe of the platform 
part of the Caspians (Book in Russian), 3:51926 
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CASPIAN SEA/NATURAL GAS DEPOSITS 
Gas condensate and oil gushers in the Bulla-offshore field and 
prospects of further exploration, 3:51919 
CASPIAN SEA/PETROLEUM DEPOSITS 
Gas condensate and oil gushers in the Bulla-offshore field and 
prospects of further exploration, 3:51919 
CASPIAN SEA/TECTONICS 
Role of tectonic faults in the formation and disruption of oil and 
gas beds in the accumulation area, Sangachaly-offshore-- 
Duvannyi-offshore--Bulla Island, 3:51918 
CATALYSIS/BIOCHEMICAL REACTION KINETICS 
Unique catalytic properties of enzyme clusters, 3:53566 
CATALYSTS/CHEMICAL REACTION KINETICS 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Fourth quarterly report, March 20-June 20, 
1976, 3:51676 (FE-2028-T5) 
CATALYSTS/COMPARATIVE EVALUATIONS 
Catalyst development program for hydrodesulfurization and 
erg ee of coal to produce clean boiler fuels. Quarterly 
rt, September 1977-November 1977, 3:51713 (FE-2321-25) 
CATALYSTS/COST 
Exxon catalytic coal gasification process: predevelopment 
program. Monthly report, July 1977, 3:51691 (FE-2369-16) 
CATALYSTS/DEACTIVATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Fourth quarterly report, March 20-June 20, 
1976, 3:51676 (FE-2028-T5) 
CATALYSTS/ELECTRON MICROPROBE ANALYSIS 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Fourth quarterly report, March 20-June 20, 
1976, 3:51676 (FE-2028-TS5) 
CATALYSTS/RECOVERY 
Exxon catalytic coal gasification process: predevelopment 
program. Monthly report, July 1977, 3:51691 (FE-2369-16) 
Exxon catalytic coal gasification process: predevelopment 
program. Monthly report, August 1977, 3:51692 (FE-2369-17) 
Exxon catalytic coal gasification process: predevelopment 
program. Monthly report, June 1977, 3:51690 (FE-2369-15) 
CATALYTIC CONVERTERS/CATALYSTS 
Exhaust gas conversion process and catalyst (Patent), 3:53074 
CATALYTIC CONVERTERS/EFFICIENCY 
Catalytically and noncatalytically treated automobile exhaust: 
biological effects in rats, 3:53705 
CATALYTIC RICH GAS PROCESS 
See CRG PROCESSES 
CATHODE RAY TUBES/DESIGN 
Apparatus for controlling and displaying scintillation camera 
information (Patent), 3:53358 
CAVITY RESONATORS/ELECTRIC IMPEDANCE 
Longitudinal coupling impedance of a double-step cross section 
change in the vacuum chamber, 3:53342 (BNL-50829) 
CELL CULTURES/COLONY FORMATION 
Granulocyte erty cr) a elaborated by human cell lines, 
3:53577 (UR-3490-1351 
CELL PROLIFERATION RESPONSE MODIFYING FACTORS 
Granulocyte growth modulators elaborated by human cell lines, 
3:53577 (UR-3490-1351) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 
CEMENT INDUSTRY/WASTE HEAT 
Thermal energy storage for industrial waste heat recovery, 
3:52848 E/NASA/ 1034-78/2) 


See also PORTLAND CEMENT 
Some problems of calculation and selection of cementing 
equipment of floating drilling rigs, 3:51946 
CENTRAL REGION/COAL RESERVES 
Ty recovery and the Region III Office, 3:51789 (MERC/SP- 
8/1 
CENTRIFUGES/CONTROL EQUIPMENT 
Method of controlling a uranium centrifuge (Patent), 3:52098 
CS/WEAR 


Unifyin i bent in erosion and wear of machine elements, 3:53244 
(CONF-780666-1) 


See also RICE 


WHEAT 
CEREALS/PLANT BREEDING 
Development of new techniques of using irradiation in the genetic 
improvement of warm season grasses and an assessment of the 
genetic and cytogenetic effects. Progress report, November 1, 
1977-October 31, 1978 (Pearl millet, Bermuda-grass, and 
coastcross), 3:53663 (SRO-637-7) 


CHARGING (REACTOR) 


CEREALS/RADIOINDUCTION 

Development of new techniques of using irradiation in the genetic 
improvement of warm season grasses and an assessment of the 
genetic and cytogenetic effects. Progress report, November 1, 
1977-October 31, 1978 (Pearl millet, Bermuda-grass, and 
coastcross), 3:53663 (SRO-637-7) 

CERIUM/BIOLOGICAL EFFECTS 

Alterations of growth and behavioral parameters of offspring of 
female mice exposed to cerium (citrate) or platinum 
(hexachloroplatinate) during pregnancy or lactation, 3:53715 

CERIUM/CHEMICAL REACTIONS 
Traps for scavenging hydrogen isotopes, 3: — (UCRL-80443) 
CERIUM 134/ELECTRON CAPTURE DECAY 

Gamma-ray emission from '**Ce and levels in '**La, 3:53980 
(TREE-1116) 

CERIUM IODIDES/HYDROGENATION 

Reaction of hydrogen with metallic and reduced halides. The 
requirement of delocalized electrons for reaction, 3:53209 

CERRO PRIETO GEOTHERMAL FIELD/DATA 

COMPILATION 

Geothermal emissions data base: Cerro Prieto geothermal field, 
3:52350 (UCID-4033) 

CERRO PRIETO GEOTHERMAL FIELD/GEOTHERMAL 

WELLS 

Geothermal emissions data base: Cerro Prieto geothermal field, 
3:52350 (UCID-4033) 

CERULOPLASMIN/METABOLISM 

Copper metabolism in an animal cancer model (Rats, mammary 

adenocarcinoma), 3:53605 
CESIUM/SOLVENT EXTRACTION 

Use of polyethers in the treatment of acidic high activity nuclear 
wastes. First progress report, June 1, 1975-May 31, 1977, 
3:52151 (SRO-884-1) 

Use of polyethers in the treatment of acidic high activity nuclear 
wastes. Second progress report, June 1, 1977-May 31, 1978, 
3:52152 (SRO-884-2) 

CESIUM 128/BETA-PLUS DECAY 
Decay of 17°Cs, 3:53981 (TREE-1116) 
CESIUM 128/ELECTRON CAPTURE DECAY 
Decay of '®Cs, 3:53981 (TREE-1116) 
CESIUM 135/ISOTOPE RATIO 

Isotope correlation studies relative to high enrichment test reactor 
fuels, 3:52103 (ICP-1156) 

CESIUM 137/ENVIRONMENTAL TRANSPORT 

Rockwell support studies (Ecology of Hanford radioactive waste 
burial area), 3:53470 (PNL-2500(Pt.2)) 

CESIUM 137/ISOTOPE RATIO 

Isotope correlation studies relative to high enrichment test reactor 
fuels, 3:52103 (ICP-1156) 

CESIUM CHLORIDES/HYDROGENATION 

Reaction of hydrogen with metallic and reduced halides. The 
requirement of delocalized electrons for reaction, 3:53209 

CFRMF REACTOR/NEUTRON FLUX 

CFRMF neutron flux gradient measurements, 3:52757 (HEDL- 
TME-77-34(Vol.1)) 

CFRMF REACTOR/NEUTRON SPECTRA 

CFRMF flux spectra determination, 3:52756 (HEDL-TME-77- 
34(Vol.1)) 

Revisions in the NBS mass scales for depleted uranium and normal 
uranium (And resulting changes in spectral indices), 3:52759 
(HEDL-TME-77-34(Vol.2)) 

CHARCOAL/IGNITION 
Standard test method for lightability of barbecue briquets, 3:51752 
CHARCOAL/PRODUCTION 

Pyrolytic conversion of agricultural and forestry wastes to 
alternate energy sources in Indonesia; a feasibility study, 3:52213 
(PB-275569) 

CHARGED-PARTICLE REACTIONS 
See also ALPHA REACTIONS 
ELECTRON REACTIONS 
HEAVY ION REACTIONS 
PROTON REACTIONS 
TRITON REACTIONS 
CHARGED-PARTICLE REACTIONS/DIRECT REACTIONS 
Light ion direct reactions (Review, polarization finite-range 
effects), 3:54018 
CHARGED-PARTICLE TRANSPORT 
(For diffusion or transmission of charged particles in material media.) 
CHARGED-PARTICLE TRANSPORT/SIMULATION 

Simulation of multispecies impurity transport in tokamaks, 3:54081 

(ORNL/TM-6363) 
CHARGING MACHINES (REACTOR) 

See REACTOR CHARGING MACHINES 
CHARGING (REACTOR) 

See REACTOR FUELING 





CHARM PARTICLES/LEPTONIC DECAY 


CHARM PARTICLES/LEPTONIC DECAY 
a for semileptonic decays of charmed baryons, 
CHARM PARTICLES/MAGNETIC MOMENTS 
a g for semileptonic decays of charmed baryons, 
539 
CHARM PARTICLES/PARTICLE PRODUCTION 
Search for charm production in neutron interactions near 250 
GeV/c, 3:53922 
CHARS/GASIFICATION 
Analysis of coal hydrogasification processes. Quarterly technical 
progress report, 1 September-30 November 1977, 3:51695 (FE- 
2565-9) 
Experimental program for the development of peat gasification. 
aon status report, April 1-April 30, 1978, 3:51693 (FE- 
9-2 


CHEMICAL ANALYSIS 
See also ABSORPTION SPECTROSCOPY 
ACTIVATION ANALYSIS 
FLUORESCENCE SPECTROSCOPY 
MICROANALYSIS 
NUCLEAR REACTION ANALYSIS 
RADIATION SCATTERING ANALYSIS 
Analytical methodology, 3:53438 
CHEMICAL ANALYSIS/GAS LASERS 
Applications of the mode locked near uv output from a krypton 
ion laser in chemical analysis, 3:53192 (UCRL-80736(Rev. 1)) 
Applications of the mode locked near uv output from a krypton 
ion laser in chemical analysis, 3:53193 (UCRL-80736(Rev.2)) 
CHEMICAL EFFLUENTS/CHEMICAL REACTIONS 
Multitechnology and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 
CHEMICAL EFFLUENTS/ENVIRONMENTAL EFFECTS 
Multitechnology and supporting research programs 
(Biomathematical studies of ecolo —— relationships changed by 
energy technologies and effects of energy system chemical and 


thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 
CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 


1977 environmental monitoring report, 3:53439 (BNL-50813) 
Operation FULCRUM: onsite radiological a report, October 
1976-September 1977, 3:53440 (NVO-0410-4 
Pacific Northwest Laboratory annual 4 hy for va sical the DOE 
Assistant Secretary for Environment 
sciences, 3:53455 (PNL-2500(Pt.2)) 
Terrestrial effects of oil shale development and development of 
chemical reactions, stability and transport model of oil shale 
rocess wastes in soil, 3:53456 (PNL-2500(Pt.2)) 
CHEMICAL EFFLUENTS/GASEOUS WASTES 
Operation FULCRUM: onsite radiological ae report, October 
1976-September 1977, 3:53440 (NVO-0410-45) 
CHEMICAL EFFLUENTS/MONITORING 
1977 environmental monitoring a. 3:53439 (BNL-50813) 
CHEMICAL EFFLUENTS/WATER POLLUTION 
—— — proceedings of an international forum (Book), 
CHEMICAL EXPLOSIVES/DETONATORS 
‘Photo sleuths’ put serious mining hazards into focus, 3:51819 
CHEMICAL EXPLOSIVES GY YIELD 
tion of trinitrotrimethylaminobenzene, 3:53222 (SAND-78- 


16) 
CHEMICAL INDUSTRY/ENERGY CONSERVATION 
Hy conservation with thermography, 3:53038 
CHEMICAL INDUSTRY THERMOGRAPHY 
Energy conservation with therm phy, 3:53038 
CHEMICAL INDUSTRY. OLOGY TRANSFER 
—— and technology dependence in the Andean Group, 
CHEMICAL LASERS/FREQUENCY CONVERTERS 
4.3 micrometer laser demonistration experiment. Interim report, 29 
June-30 September 1977, 3:53286 (Ab. A-048550) 
CHEMICAL CTIONS 
See also FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
PHOTOSYNTHESIS 
POLYMERIZATION 
CHEMICAL REACTIONS/MATHEMATICAL MODELS 
Mathematical models for solid reactions, 3:52203 (TID-28438) 
pag pee REACTIONS/SIMULATION 
structures for process simulaticn, 3:54209 
(CAL REACTORS/COMPARATIVE EVALUATIONS 
Analysis of coal hydrogasification processes. Quarterly technical 
See report, 1 September-30 November 1977, 3:51695 (FE- 
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CHEMICAL REACTORS/DESIGN 

Analysis of coal hydrogasification processes. ly technical 
progress report, 1 September-30 November 1977, 3:51695 (FE- 
2565-9) 

Tubular reactor for endothermic chemical reactions (Patent), 
3:51950 

CHEMICAL REACTORS/PERFORMANCE 
tion of a fluidized-bed bioreactor for denitrification, 3:52142 
(CONF-780549-2) 
CHEMICAL REACTORS/PERFORMANCE TESTING 

High mass flux coal gasifier extended run operations: Phase II 
program. Third quarterly technical progress report, August- 
October 1977 (Rocket combustor type reactors), 3:51685 (FE- 
2204-20) 

Hydrogasifier development for the Hydrane process. Second 
quarter wees June-August 1977, 3:51694 (FE-2518-8) 

Partial liquefaction of coal by direct hydrogenation. Quarterly 
progress report, October-December 1977, 3:51709 (FE-2044-29) 
-3500 RESONANCES/RADIATIVE DECAY 

Study of photons produced simultaneously with the J/psi particles 
at the CERN Intersecting Storage Rings, 3:53915 

CHILDREN/POISONING 
Lead in the child’s world, a model for action, 3:53730 
CHLORATES/RADIOLYSIS 
Temperature dependence of resonance Raman scattering from 
O”s ions in NaClOs and model for metastable oxygen, 3:53231 
IRRELLA/WATER POLLUTION 
Methylation of arsenic in the aquatic environment, 3:53526 
IRRINATED ALIPHATIC HYDROCARBONS/ 

PHOTOCHEMICAL REACTIONS 

Effect of trichlorofluoromethane and molecular chlorine on ozone 
formation by simulated solar radiation, 3:53229 (N-78-12167) 

CHLORINE/ACTIVATION ANALYSIS 

In situ determination of the chloride content of portland cement 
concrete in bridge decks - reliability study. Interim report on 
phase 1, 3:53182 (PB-275376) 

CHLORINE/BIOLOGICAL 

Response of eurythermal and stenothermal fish species to 

chlorinated discharges, 3:53529 
CHLORINE/CHEMICAL REACTIONS 

Multitechnology and supporting research programs 
(Biomathematical studies of ecolo; _—_ relationships changed by 
energy technologies and effects of energy system chemical and 
thermal — on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt. 

CHLORINE) NUCLEAR REACTION ANALYSIS 

In situ determination of the chloride content of portland cement 
concrete in bridge decks - reliability study. Interim report on 
phase 1, 3:53182 (PB-275376) 

CHLORINE/PHOTOCHEMICAL REACTIONS 

Effect of trichlorofluoromethane and molecular chlorine on ozone 

formation by simulated solar radiation, 3:53229 (N-78-12167) 
CHLORINE/SPECTROPHOTOMETRY 

Standard test method for oxidant content of the atmosphere 

(neutral KI), 3:53423 
CHLORINE/X-RAY FLUORESCENCE ANALYSIS 

In situ determination of the chloride content of portland cement 
concrete in bridge decks - reliability study. Interim report on 
phase 1, 3:53182 (PB-275376) 

CHLORINE COMPLEXES/CHEMICAL PREPARATION 

Structural studies of precursor and partially oxidized conducting 
complexes. XIII. A neutron diffraction and x-ray diffuse 
scattering study of the dimerized platinum chain in rubidium 
tetracyanoplatinate chloride (2: 16. 3) trihydrate, 
Rb.[Pt(CN)«]Clo 3.3.0H2O, 3:53206 

Structural studies of precursor and y oxidized conducting 
complexes. XV. A combined neutron and x-ray diffraction 
study of ammonium tetracyanoplatinate chloride trihydrate, 
(NH,4)2[Pt(CN)«]Clo s.3H2O, 3:53207 

CHLORINE COMPLEXES/STRUCTURAL CHEMICAL 

ANALYSIS 

Structural studies of precursor and partially oxidized conducting 
complexes. XIII. A neutron diffraction and x-ray diffuse 
scattering study of the dimerized platinum chain in rubidium 
tetracyanoplatinate chloride (2:1:0.3) trihydrate, 

Rbs[PUCNy Cl 3-3.0H20, 3:53206 

Structural studies of precursor and partially oxidized conducting 
complexes. XV. A combined neutron and x-ray diffraction 
study of ammonium tetracyanoplatinate chloride trihydrate, 
culene aa 3.3H20, 3:53207 


eee 1OD IODINE CHLORIDES 
CHLORINE IONS/ELECTRON CAPTURE 
Electron capture to K vacancies in chlorine ions approximately 
—s 1.5 MeV/AMU,; relation to emergent charge states, 
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CHLORINE IONS/ION SPECTROSCOPY 

Ne I-like resonance lines and Na I-like satellites in argon and 

chlorine, 3:53869 
CHLORINE IONS/ION-ATOM COLLISIONS 

Electron capture to K vacancies in chlorine ions approximately 
equal to 1.5 MeV/AMU,; relation to emergent charge states, 
3:53895 

CHLORINE IONS/ULTRAVIOLET SPECTRA 

Ne I-like resonance lines and Na I-like satellites in argon and 

chlorine, 3:53869 
CHLOROPHYLL/AERIAL SURVEYING 

Remote sensing of ocean color and detection of chlorophyll 

content, 3:53508 (CONF-770478-P2) 
CHLOROPHYLL/MOLECULAR STRUCTURE 

Photoprocesses in covalently linked pyrochlorophyllide dimer: 
triplet state formation and opening and closing of hydroxylic 
linkages, 3:53561 

CHOLESTEROL 

Diet calcium, sex, and age influences on tissue mineralization and 

cholesterol in rats (Mg, Cu, Zn), 3:53718 
CHONDROSARCOMAS 

See SARCOMAS 
CHROMIUM/ECOLOGICAL CONCENTRATION 

Distribution of chromium in vegetation and small mammals 
adjacent to cooling towers, 3:53415 

CHROMIUM/MASS SPECTROSCOPY 

Chemical preparation of biological materials for accurate 

— determination by isotope dilution mass spectrometry, 
531 
CHROMIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 

Quantitative determination of volatile trace elements in NBS 
Biological Standard Reference Material 1569, Brewers Yeast 
(Hg, Se, Cr, As, Ag, Au, Cu), 3:53181 

CHROMIUM/SPECTROPHOTOMETRY 
Tentative test method for chromium in workplace atmospheres 
(colorimetric method), 3:53427 
CHROMIUM/TISSUE DISTRIBUTION 
Accumulation of cadmium, chromium, and lead by bluegill sunfish 
mis macrochirus Rafinesque) under temperature and 
oxygen stress. Final report, 3:53701 (SRO-757-6) 
CHROMIUM/VOLATILITY 

Quantitative determination of volatile trace elements in NBS 
Biological Standard Reference Material 1569, Brewers Yeast 
(Hg, Se, Cr, As, Ag, Au, Cu), 3:53181 

CHROMIUM ALLOYS 

See also CHROMIUM STEELS 

CHROMIUM-NICKEL STEELS 
HASTELLOY X 
NICHROME 
STAINLESS STEELS 
WASPALOY 

CHROMIUM ALLOYS/EXTRUSION 

Investigation of niprwnin | microstructures and properties of 
oxide dispersion strengthened cobalt alloy extruded shapes. 
Final technical report, 1 September 1974-31 December 1976 
(Cu-20Ni-18Cr-4.5A1-1.75Y2Os), 3:53167 (AD-A-048593) 

CHROMIUM ALLOYS/OXIDATION 

Investigation of — microstructures and properties of 
oxide — strengthened cobalt alloy extruded shapes. 
Final technical report, 1 September 1974-31 December 1976 
(Cu-20Ni-18Cr-4.5A]1-1.75Y20s), 3:53167 (AD-A-048593) 

CHROMIUM CARBIDES/COMPATIBILITY 

Friction and wear (CrasCg-NiCr rubbing against itself), 3:53160 
(ORNL-5349) 

CHROMIUM CARBIDES/FRICTION 

Friction and wear (CresCe-NiCr rubbing against itself), 3:53160 
(ORNL-5349) 

OMIUM 


(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
CHROMIUM STEELS/CORROSION RESISTANCE 
Corrosion resistance of structural materials of WWER-type 
nuclear reactor and migration of corrosion products in coolant 
loops (Steels Kh13 and Kh18N10T), 3:53128 
CHROMIUM-MOLYBDENUM STEELS/AGING 
Thermal aging of 2 1/4 Cr-1 Mo steel, 3:53094 (ORNL-5349) 
CHROMIUM-MOLYBDENUM STEELS/CREEP 
Continuous cycling and Sas behavior of 2 1/4 Cr-1 Mo 
steel, 3:53095 (ORNL-5349) 
Helium effects studies (21/4 Cr-1 Mo), 3:53110 (ORNL-5349) 
Thermal aging of 2 1/4 Cr-1 Mo steel, 3:53094 (ORNL-5349) 
CHROMIUM-MOLYBDENUM STEELS/FATIGUE 
Continuous cycling and creep-fatigue behavior of 2 1/4 Cr-1 Mo 
steel, 3:53095 (ORNL-5349) 


CLINCH RIVER BREEDER REACTOR/REACTOR 


Mechanical properties of HTGR steam generator and primary 
circuit materials (2*/, Cr-1 Mo), 3:53099 (ORNL-5349) 
CHROMIUM-MOLYBDENUM STEELS/FRACTURE 
PROPERTIES 
Fracture toughness of LMFBR steam generator materials (27/4 
Cr-1 Mo), 3:53108 (ORNL-5349) 
CHROMIUM-MOLYBDENUM STEELS/INTERGRANULAR 
CORROSION 
Reactions of stabilized austenitic steels in liquid sodium, 3:53129 
(BNWL-tr-327) 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 
PROPERTIES 
High-temperature structural design: 1977 summary and status 
report, 3:52597 (ORNL-5419) 
CHROMIUM-MOLYBDENUM STEELS/TENSILE 
PROPERTIES 
Thermal aging of 2 1/4 Cr-1 Mo steel, 3:53094 (ORNL-5349) 
CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-316 
CHROMIUM-NICKEL STEELS/CORROSION RESISTANCE 
Corrosion resistance of structural materials of WWER- 
nuclear reactor and migration of corrosion products in coolant 
loops (Steels Kh13 and Kh18N10T), 3:53128 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHUBU-1 REACTOR 
See HAMAOKA-1 REACTOR 
CIR REACTOR 
See CIRUS REACTOR 
CIRUS REACTOR/POWER SUPPLIES 
Problems and improvements - emergency power plants at CIRUS, 
3:52777 
CIVIL DEFENSE 
Energy emergencies (Handbook), 3:52888 
CLAMS 


See MOLLUSCS 
CLAUS PROCESS/COMPARATIVE EVALUATIONS 
Hydrogen sulphide removal from coke-oven gas, 3:51775 
CLAUS PROCESS/REGULATIONS 
Standards of performance for new stationary sources: petroleum 
refinery Claus sulfur recovery plants, 3:53451 
CLAYS/STRATIGRAPHY 
Black shale studies in Kentucky. Quarterly report, October- 
December 1977, 3:52069 (ORO-5202-1) 
CLEMENTINE REACTOR/REACTOR OPERATION 
Fast reactor operation in the United States, 3:52571 (CONF- 


780407-6) 

CLIMATES/BIOLOGICAL INDICATORS 

Ecologist/meteorologist workshop, 1976, 3:53402 (CONF- 
7608 116-) 

Panel I: biological indicators of climatic variation, 3:53403 
(CONF-7608 1 16-) 

CLIMATES/MONITORING 
National Climate Program Act of 1977. House of ct 

Ninety-Fifth Congress, First Session, Report No. 95-266, May 6, 
1977, 3:54220 

CLIMATES/RECOMMENDATIONS 

Panel I: biological indicators of climatic variation, 3:53403 
(CONF-7608 1 16-) 

CLIMATES/VARIATIONS 

Ecologist/meteorologist workshop, 1976, 3:53402 (CONF- 
7608 116-) 

Panel I: biological indicators of climatic variation, 3:53403 
(CONF-7608 1 16-) 

CLINCH RIVER BREEDER REACTOR/HEAT EXCHANGERS 
Cyclic stress-strain behavior of ERNiCr-3, 3:53098 (ORNL-5349) 
Tensile properties of ERNiCr-3 (Inconel 82) weld metal, 3:53097 

(ORNL-5349) 

CLINCH RIVER BREEDER REACTOR/REACTOR COOLING 

SYSTEMS 


Vibration studies of perforated plates on CRBRP mixing tee 
model, 3:52573 (CONF-780622-15) 
CLINCH RIVER BREEDER REACTOR/REACTOR KINETICS 
Critical experiments and analysis twenty-sixth quarterly report, 
January-March 1978, 3:52582 (GEFR-13771-26) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
MATERIALS 


steel, 3:53095 (ORNL-5 
Cyclic stress-strain behavior of ERNiCr-3, 3:53098 (ORNL-5349) 
ae of roll-extruded Alloy 718 tubing, 3:53113 (TREE- 
1255 


Continuous cycling and oo behavior of 2 1/4 Cr-1 Mo 





CLINCH RIVER BREEDER REACTOR/SHIELDS 


Mechanical property program of Alloy 718, 3:53088 (ORNL-5349) 
Tensile of ERNiCr-3 (Inconel 82) weld metal, 3:53097 
(ORNL-5349) 
Tensile properties of 304 SS and 316 SS, 3:53101 (ORNL-5349) 
Thermal aging of 2 1/4 Cr-1 Mo steel, 3:53094 (ORNL-5349) 
CLINCH RIVER BREEDER REACTOR/SHIELDS 
Measurements and analysis of the CRBR Inconel-stainless steel 
radial shield experiment, 3:52596 (ORNL-5346) 
CLINCH RIVER BREEDER REACTOR/STEAM 
GENERATORS 
Continuous cycling and creep-fatigue behavior of 2 1/4 Cr-1 Mo 
steel, 3:53095 (ORNL-5349) 
Some aspects of corrosion of 2 1/4 Cr-1 Mo evaporators by 
prototypic CRBRP water chemistry, 3:52581 (GEFR-00061(L)) 
Thermal aging of 2 1/4 Cr-1 Mo steel, 3:53094 (ORNL-5349) 
CLOSURES 


Pressure-tight joint for nuclear reactor pressure vessels (Patent), 
3:52714 


(Limited to clouds in the earth atmosphere; for interstellar clouds see 
COSMIC DUST or COSMIC GASES.) 
CLOUDS/MATHEMATICAL MODELS 
Preliminary result of a three dimensional numerical simulation of 
cloud formation over a cooling pond, 3:53445 (CONF-780520-4) 
CLOUDS/SPECTRAL RESPONSE 
Performance tests of signature extension algorithms (MLEST; 
UHMLE; OSCAR; MOD OSCAR; ROOSTER; MOD R; 
ATCOR), 3:53659 (CONF-770478-P2) 
CLUSTER MODEL/HEAVY ION REACTIONS 
Heavy ion clusters in the TDHF approximation (112 to 384 MeV, 
cross sections), 3:53967 (UCRL-81179) 
COAL 
See also ANTHRACITE 
BITUMINOUS COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
COAL/ADHESION 
Research on the adhesion of coals, 3:51761 
COAL/ALLOCATiONS 
Environmental regulation and the allocation of coal: a regional 
analysis (Book), 3:52944 
COAL/CARBONIZATION 
Computer calculation of carbonizing periods, 3:51668 
Effect of carbonate minerals on volatile matter of coals, 3:51731 
Introduction of thermal charge preparation for carbonization 
(Advantages of preheating charge), 3:51669 
Pilot commercial carbonization of 50% gas-coal blends, 3:51671 
Standard test method for expansion or contraction of coal by the 
sole-heated oven, 3:51749 
COAL/CHARGES 
Coal, 3:51890 
COAL/CHEMICAL ANALYSIS 
Mechanical development investigations. Interim report, series No. 
II: A-2, 3:51688 (FE-2240-47) 
Standard test method for forms of sulfur in coal, 3:51751 
Standard test method for volatile matter in the analysis sample of 
coal and coke, 3:51757 
Trace element characterization of coal wastes. Second annual 
progress report, October 1, 1976-September 30, 1977, 3:51767 
(LA-7630) 
Trace elements in coal, 3:51787 
COAL/CHEMICAL COMPOSITION 
Coal inclusions of the Athabasca tar sands: characterization and 
direct determination of vanadyl porphyrin content by electron 
spin resonance, 3:52078 
Comparative characteristics of vitrinites of carboniferous coals of 
the Ukraine and Jurassic coals of Siberia, 3:51732 
Effect of carbonate minerals on volatile matter of coals, 3:51731 
Engineering, geological, hydrological, and environmental 
assessment of a 250 MMSCFD dry ash Lurgi coal gasification 
facility, 3:51705 
Genesis of germanium mineralization and rational methods for 
burning germanium-bearing coals, 3:51720 
COAL/CHEMICAL EFFLUENTS 
Concentrations of radionuclides and selected stable elements in 
pee _ _ vegetables (Effluents from coal-fired steam plant), 
COAL/CHEMICAL PROPERTIES 
Comparative characteristics of vitrinites of carboniferous coals of 
the Ukraine and Jurassic coals of Siberia, 3:51732 
COAL/CHEMICAL REACTIONS 
Methods of fluidized production of coal in situ (Patent), 3:51700 
COAL/CLEANING 
Coal preparation: a look ahead, 3:51872 
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COAL/COALIFICATION 

Comparative characteristics of vitrinites of carboniferous coals of 

the Ukraine and Jurassic coals of Siberia, 3:51732 
COAL/COKING 

Change of physiocochemical properties of a coal blend with 
changes in the moisture content, 3:51666 

Facts concerning inertinite in coal mined in the Ostrava Karvina 
basin and their importance for coking, 3:51735 

COAL/COMBUSTION 

Combustion of coal and oil in power-station boilers, 3:51882 

Demonstration program for coal-oil mixture combustion in an 
electric utility boiler, Category III A. 1977 annual report, 
3:51880 (HCP/T2564-01) 

= of germanium mineralization and rational methods for 

urning germanium-bearing coals, 3:51720 
COALICO JUSTION PRODUCTS 

Combustion of coal and oil in power-station boilers, 3:51882 

Effect of the permitted operation temperature excess on the 
corrosion of the 15HM steel in the presence of coal combustion 
products, 3:51726 

COAL/CONTRACTION 
Standard test method for expansion or contraction of coal by the 
sole-heated oven, 3:51749 
COAL/DEASHING 
Advances in coal beneficiation, 3:51674 (CONF-78061 1-5) 
COAL/DEFORMATION 

Effects of stress and movement on temperature dynamics in the 

solid coal, 3:51742 
COAL/DENSITY 

Functional-analytic method of determining coal and rock density, 
3:51792 

Porosity of coals and coal products, 3:51725 (FE-2030-TR7) 

COAL/DESULFURIZATION 

Advances in coal beneficiation, 3:51674 (CONF-78061 1-5) 

Desulfurization of coal in a fluidized bed reactor, 3:51677 (IS-ICP- 
49) 

COAL/DEVOLATILIZATION 

Desulfurization of coal in a fluidized bed reactor, 3:51677 (IS-ICP- 

49) 
COAL/DRYING 

Mechanical development investigations. Interim report, series No. 

II: A-2, 3:51688 -2240-47) 
COAL/ENERGY DEMAND 
European coal will remain the most important indigenous source 
of energy, 3:51897 
COAL GY SOURCE DEVELOPMENT 
New fuels from coal, 3:52981 
COAL/ENVIRONMENTAL 
Trace elements in coal, 3:51787 
COAL/FLUIDIZED-BED COMBUSTION 

Coal Fired Combined Cycle Develo ~~ Pro . Quarterly 
report, July-September 1977, 3:52377 (HCP/T2357-20) 

Experiences fo regenerating sulfated limestone from fluidized-bed 
combustors, 3:51766 (CONF-780438-2) 

Institute of Power research stand for fluidized-bed combustion of 
coal, 3:52386 

Regenerative process for —— of high temperature 
combustion and fuel gases. rogress i ont No. 7, 
October 1 Siseniber tt, | 31, 1977, 3: F1 551e8 CON (BNL-50: 

Technical notes for the conceptual design for an poo heric 
fluidized-bed direct combustion power generating lint, 3:52384 
(HCP/T2583-01/1) 

COAL/GRINDING 

Mechanical development investigations. Interim report, series No. 

II: A-2, 3:51688 -2240-47) 
COAL/HEATING 

Question of the development of a mathematical model of the 

heating of polydisperse coal in a flow of gas, 3:51885 
COAL/HYDRAULIC TRANSPORT 

Control and automation of hydraulic transportation for 
underground coal mines. Final report, 3:51796 (FE-9140-1) 

German experience in hydraulic coal mining and its application to 

ian conditions, 3:51814 
ces winning and hydraulic transport of coal, 
Prospects for hydraulic coal transport in the USA, 3:51873 
COAL/HYDROGENATION 

Partial liquefaction of coal by direct hydrogenation. Quarterly 
progress report, October-December 1977, 3:51709 (FE-2044-29) 

Production of oil and high Btu gas from coal (Patent), 3:51678 

Research and development of an advanced process for the 
conversion of coal to synthetic gasoline and other distillate 

fuels. Quarterly technical progress report No. 6, August- 
October 1977, 3:51712 GE zbe 18) 
COAL/INTERCHANGEAB 

Some measures of Saaieodh Goleeebe interfuel substitution 

potentials, 3:52891 (BNL-24368) 
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COAL/LAND TRANSPORT 
Assessment of the effects of coal movement on the highways in 
the Appalachian region. Final report, 3:51780 (PB-276012) 
COAL/LEACHING 
Trace element characterization of coal wastes. Second annual 
progress report, October 1, 1976-September 30, 1977, 3:51767 
(LA-7630) 
Treatment system is innovative for coal storage facility, 3:51875 
COAL/LOSSES 
Coal: a case for optimum utilization, 3:51896 
COAL/MACERALS 
Bitumoids of the vitrains of the metamorphic series of coals of the 
Donets basin, 3:51737 
Facts concerning inertinite in coal mined in the Ostrava Karvina 
basin and their importance for coking, 3:51735 
COAL/MARKET 
Look at the economy of British Columbia, 3:51894 
COAL/MATERIALS HANDLING 
Research on the adhesion of coals, 3:51761 
COAL/MECHANICAL PROPERTIES 
Structural mechanics simulations associated with underground 
coal gasification (Including temperature dependence), 3:51697 
(MERC/CR-78/4) 
COAL/MEETINGS 
29th Canadian conference on coal, 3:51895 
COAL/MICROSTRUCTURE 
Comparative characteristics of vitrinites of carboniferous coals of 
the Ukraine and Jurassic coals of Siberia, 3:51732 
Porosity of coals and coal products, 3:51725 (FE-2030-TR7) 
COAL/MIXING 
Coal preparation: a look ahead, 3:51872 
Homogenizing and stockpiling of run-of-mine coal: the Lohberg 
system, 3:51870 
COAL/MOISTURE 
Change of physiocochemical properties of a coal blend with 
changes in the moisture content, 3:51666 
Functional-analytic method of determining coal and rock density, 
3:51792 
COAL/OXIDATION 
Adsorption of hexyl alcohol and caproic acid on the 
microcomponents of oxidized fat coal, 3:51741 
Studies on the early detection of spontaneous combustion in a 
hydraulic coal mine, 3:51815 
COAL/PARTICLE SIZE 
Standard method of sieve analysis of coal, 3:51746 
Standard method for designating the size of coal from its sieve 
analysis, 3:51747 
COAL/PERMEABILITY 
Measurement of the flow properties and capillary pressure 
relationships of certain coals pertaining to underground coal 
gasification. Final report, September 1976-November 1977, 
3:51724 (COO-4129-5) 
COAL/PETROLOGY 
Adsorption of hexyl] alcohol and caproic acid on the 
microcomponents of oxidized fat coal, 3:51741 
Bitumoids of the vitrains of the metamorphic series of coals of the 
Donets basin, 3:51737 
Comparative characteristics of vitrinites of carboniferous coals of 
the Ukraine and Jurassic coals of Siberia, 3:51732 
Standard definitions of terms used for megascopic description of 
coal and coal beds and for microscopical description and 
analysis of coal, 3:51753 
COAL/PHYSICAL PROPERTIES 
Standard definitions of terms used for megascopic description of 
coal and coal beds and for microscopical description and 
analysis of coal, 3:51753 
Standard method for microscopical determination of volume 
percent of physical components of coal, 3:51756 
COAL/PNEUMATIC TRANSPORT 
Pressure-drop correlation for designing vertical dilute-phase gas- 
solids lift-lines for materials used in coal conversion processes, 
3:51866 (CONF-780594-1) 
Shirebrook pneumatic coal transport scheme proved sucessful, 
3:51828 
COAL/POROSITY 
Measurement of the flow properties and capillary pressure 
relationships of certain coals pertaining to underground coal 
gasification. Final report, September 1976-November 1977, 
3:51724 (COO-4129-5) 
Porosity of coals and coal products, 3:51725 (FE-2030-TR7) 
COAL/PRODUCTION 
Coal in the Soviet Union, 3:51817 
European coal requirements to the year 2000, 3:52930 
Mineral production in the territories (Yukon and Northwest 
Territories, 1977), 3:51837 
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COAL/PYROLYSIS 
Chromatographic analysis of extracts and of the pyrolysis 
products of central Asian hard coal, 3:51739 
Methods of fluidized production of coal in situ (Patent), 3:51700 
COAL/RAIL TRANSPORT 
Prospects for hydraulic coal transport in the USA, 3:51873 
COAL/RESEARCH PROGRAMS 
Coal research in U.K., 3:51662 
COAL/SAMPLING 
Mechanical development investigations. Interim report, series No. 
II: A-2, 3:51688 (FE-2240-47) 
Standard methods for collection of a gross sample of coal, 3:51750 
COAL/SLIDING FRICTION 
Research on the adhesion of coals, 3:51761 
COAL/SOLVENT EXTRACTION 
Chromatographic analysis of extracts and of the pyrolysis 
products of central Asian hard coal, 3:51739 
COAL/SORPTIVE PROPERTIES 
Adsorption of hexyl alcohol and caproic acid on the 
microcomponents of oxidized fat coal, 3:51741 
Feasibility of methane production from coal (30 references), 
3:51803 (MERC/SP-78/1) 
Mechanism of the absorption of surface-active agents on coals, 
3:51738 
NMR study of the adsorption of water by coal, 3:51740 
Porosity of coals and coal products, 3:51725 (FE- 2030-TR7) 
COAL/STANDARDIZED TERMINOLOGY 
Standard definitions of terms relating to coal and coke, 3:51663 
COAL/STORAGE 
Homogenizing and stockpiling of run-of-mine coal: the Lohberg 
system, 3:51870 
Treatment system is innovative for coal storage facility, 3:51875 
COAL/STRESSES 
Effects of stress and movement on temperature dynamics in the 
solid coal, 3:51742 
COAL/SWELLING 
Standard test method for free-swelling index of coal, 3:51748 
COAL/TEMPERATURE MEASUREMENT 
Effects of stress and movement on temperature dynamics in the 
solid coal, 3:51742 
COAL/THERMAL EXPANSION 
Standard test method for expansion or contraction of coal by the 
sole-heated oven, 3:51749 
COAL/TRADE 
Coal: a case for optimum utilization, 3:51896 
German experience in hydraulic coal mining and its application to 
Canadian conditions, 3:51814 
Kaiser resources progress report (Metallurgical), 3:51829 
Look at the economy of British Columbia, 3:51894 
NKK to cut steel production, 3:51891 
Role of transportation in Canada’s international coal trade, 3:51913 
Solving preparation problems for South African export coal, 
3:51871 
Thermal coal for Japan (Steam coal), 3:51893 
COAL/TRANSPORT 
Putting the coal slurry pipelines to the test, 3:51868 
Role of transportation in Canada’s international coal trade, 3:51913 
COAL/USES 
Use of coal as a raw material and as an energy source, 3:51883 
COAL/WASHING 
Coal testing facility has new name, 3:51734 
Simple expression to evaluate coal-washing efficiency, 3:51867 
COAL/WEATHERING 
Trace element characterization of coal wastes. Second annual 
progress report, October 1, 1976-September 30, 1977, 3:51767 
(LA-7630) 
COAL DEPOSITS/DEFORMATION 
Deformation of coal masses, 3:51862 
COAL DEPOSITS/DEGASSING 
Commercialization of methane gas from coal beds and the 
problems involved, 3:51801 (MERC/SP-78/1) 
Feasibility of methane production from coal (30 references), 
3:51803 (MERC/SP-78/1) 
Institutional constraints to the development of coalbed methane, 
3:51911 (MERC/SP-78/1) 
Market prospects for coalbed methane, 3:51799 (MERC/SP-78/1) 
vD content of coalbeds in Region III, 3:51788 (MERC/SP- 
/ 
Methane drainage from coalbeds: research and utilization, 3:51800 
(MERC/SP-78/1) 
Methane gas from coalbeds: development, production, and 
utilization, 3:51798 (MERC/SP-78/1) 
State's forecast for gas demand needed in the future and how 
“Dp is expected to meet this demand, 3:51806 (MERC/SP- 
Technical and economic problems in methane degasification of 
coal seams, 3:51804 (MERC/SP-78/ 1) 





COAL DEPOSITS/EVALUATION 


Utilization options for coalbed methane, 3:51805 (MERC/SP-78/ 
1) 


West Virginia methane presentation, 3:51807 (MERC/SP-78/1) 
COAL DEPOSITS/EVALUATION 
Theoretical approach to the evaluation of in-situ coal, 3:51791 
COAL DEPOSITS/EXPLORATION 
Functional-analytic method of determining coal and rock density, 
3:51792 
COAL DEPOSITS/EXPLOSIVE FRACTURING 
Interpretations of field hydraulic tests in explosion-fractured coal: 
Hoe Creek, site characterization to Experiment No. 1, 3:51698 
(UCRL-52438) 
Technical and economic problems in methane degasification of 
coal seams, 3:51804 (MERC/SP-78/1) 
COAL DEPOSITS/GAMMA-GAMMA LOGGING 
Radioisotopic coal sensor, insensitive to fluctuations in the air gap, 
3:51795 
COAL DEPOSITS/HYDRAULIC FRACTURING 
Technical and economic problems in methane degasification of 
coal seams, 3:51804 (MERC/SP-78/1) 
COAL DEPOSITS/PERMEABILITY 
Interpretations of field hydraulic tests in explosion-fractured coal: 
Hoe Creek, site characterization to Experiment No. 1, 3:51698 
(UCRL-52438) 
COAL DEPOSITS/STRESSES 
Deformation of coal masses, 3:51862 
COAL EXTRACTS/CHEMICAL COMPOSITION 
Chromatographic analysis of extracts and of the pyrolysis 
products of central Asian hard coal, 3:51739 
COAL EXTRACTS/CHROMATOGRAPHY 
Chromatographic analysis of extracts and of the pyrolysis 
products of central Asian hard coal, 3:51739 
COAL EXTRACTS/FILTRATI 
Filtering raw coal extracts using diatomaceous earth as filtration 
aid, 3:51716 
COAL EXTRACTS/HEAT TREATMENTS 
Kinetics of coke formation from coal solutions, 3:51664 
COAL FINES/AGGLOMERATION 


Effect of agitation on quality of selectively agglomerated fine coal, 


3:51874 
COAL FINES/COMMINUTION 
Effect of agitation on quality of selectively agglomerated fine coal, 
3:51874 
COAL FINES/FLOCCULATION 
Coal preparation: a look ahead, 3:51872 
COAL FINES/FLUIDIZATION 
— of tests on the process of fluidisation of pulverised coal, 
51884 
COAL GAS/COMBUSTION PROPERTIES 
Role of oxygen in the improvement of combustion performance of 
blast furnace gas, 3:51881 
COAL GAS/DESULFURIZATION 
Hydrogen sulphide removal from coke-oven gas, 3:51775 
COAL GASIFICATION 
See also AGGLOMERATING ASH PROCESS 
HYDRANE PROCESS 
IN-SITU GASIFICATION 
KOPPERS-TOTZEK PROCESS 
LURGI PROCESS 
WINKLER PROCESS 
Progress in the design of a technical-scale gas generator for steam 
gasification of coal using nuclear heat, 3:52635 
COAL GASIFICATION/CHEMICAL REACTORS 
High mass flux coal gasifier extended run operations: Phase II 
program. Third quarterly technical progress report, August- 
208-20) 1977 (Rocket combustor type reactors), 3:51685 (FE- 
2204-2! 
COAL GASIFICATION/COMMERCIALIZATION 
Commercialization of coal-based combined cycle plants, 3:52374 
(ANL/EES-CP-7) 
COAL GASIFICATION/COMPARATIVE EVALUATIONS 
Prospects for the gasification and liquefaction of coal from the 
viewpoint of the coal industry, 3:51702 
COAL GASIFICATION/ECONOMICS 
Market and economic analysis study on nuclear coal gasification. 
Status report at end of Concept Phase, August 1, 1975- 
November 30, 1976, 3:51699 (DOE-tr-87) 
Research in coal: economic analysis. Development in Australia 
= _ Africa. New technologies of electricity generation, 
COAL GASIFICATION/EFFICIENCY 
Analysis of coal hydrogasification processes. Quarterly technical 
ee report, 1 September-30 November 1977, 3:51695 (FE- 
Possible improvements of efficiency of use of new coal conversion 
techniques, 3:51887 
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COAL GASIFICATION/FEASIBILITY STUDIES 
Electrofluid gasification of coal with nuclear energy (Process heat 
reactor coupled to gasifier either thermally or electrically), 
3:51701 
COAL GASIFICATION/MATHEMATICAL MODELS 
Dynamic simulation of coal-based combined cycle plants for 
development of process control guidelines, 3:52382 (ANL/EES- 
CP-4) 
COAL GASIFICATION/PILOT PLANTS 
Pilot plant for hydrogasification of coal with nuclear heat, 3:52634 
COAL GASIFICATION/REVIEWS 
Coal gasification, 3:51703 
COAL GASIFICATION/SYNTHETIC FUELS 
New fuels from coal, 3:52981 
COAL GASIFICATION/TECHNOLOGY ASSESSMENT 
Commercialization of coal-based combined cycle plants, 3:52374 
(ANL/EES-CP-7) 
COAL GASIFICATION PLANTS/COST 
Engineering, geological, hydrological, and environmental 
assessment of a 250 MMSCFD dry ash Lurgi coal gasification 
facility, 3:51705 
COAL GASIFICATION PLANTS/ENVIRONMENTAL 
IMPACTS 
Requirements for environmental monitoring, assessment, and 
controls for nonnuclear energy demonstration projects. Report 
to Congress, prepared in fulfillment of Public Law 95-39, 
Section 113, 3:51778 (DOE/EV-0014) 
COAL GASIFICATION PLANTS/EQUIPMENT 
Mechanical development investigations. Interim report, series No. 
II: A-2, 3:51688 (FE-2240-47) 
COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 
Coal Feeder Development Program. Annual report, 1977, 3:51682 
(FE-1792-32) 
Coal feeder development program. Quarterly technical progress 
report, October-December 1977, 3:51683 (FE-1792-40) 
Coal feeder development program. Monthly technical progress 
report, March 21, 1978-April 20, 1978, 3:51684 (FE-1794-36) 
COAL GASIFICATION PLANTS/MATERIALS 
Mechanical development investigations. Interim report, series No. 
II: A-2, 3:51688 (FE-2240-47) 
COAL GASIFICATION PLANTS/PRESSURE VESSELS 
Improvement of the mechanical reliability of monolithic 
refractory linings for coal gasification process vessels. Quarterly 
progress report, July-September 1977, 3:51686 (FE-2218-13) 
Improvement of the mechanical reliability of monolithic 
refractory linings for coal gasification process vessels. Quarterly 
progress report, October-December 1977, 3:51687 (FE-2218-16) 
COAL GASIFICATION PLANTS/REFRACTORIES 
Chemical and physical stability of refractories for use in coal 
gasification. Quarterly progress report, 1 August 1977-31 
October 1977, 3:51679 (COO-2904-6 
COAL GASIFICATION PLANTS/SOCIO-ECONOMIC 
FACTORS 
Relative public costs associated with increased regional coal 
development (Per Btu of heat delivered), 3:51888 (ANL/EES- 
CP-8 


COAL GASIFICATION PLANTS/SPECIFICATIONS 
Mechanical development investigations. Interim report, series No. 
II: A-2, 3:51688 (FE-2240-47) 
COAL GASIFICATION PLANTS/VALVES 
Coal gasification valves: Phase I. Thermal analysis report, 3:51689 
(FE-2355-16(Add.A)) 
COAL GASIFICATION PLANTS/WATER REQUIREMENTS 
Engineering, geological, hydrological, and environmental 
assessment of a 250 MMSCFD dry ash Lurgi coal gasification 
facility, 3:51705 
COAL INDUSTRY 
Coal (Canada), 3:51890 
COAL INDUSTRY/ECSC 
Twenty-five years of the common market in coal, 1953-1978 
(Book; genesis and growth), 3:52943 
COAL INDUSTRY/FINANCING 
New coal era ahead, 3:51892 
COAL INDUSTRY/HEALTH HAZARDS 
Trace substances and electric power generation: the need for 
epidemiological studies to determine health risks (Metals, gases, 
organic compounds), 3:53728 
COAL INDUSTRY/REGIONAL ANALYSIS 
Environmental regulation and the allocation of coal: a regional 
analysis (Book), 3:52944 
COAL LIQUEFACTION 
See also H-COAL PROCESS 
IN-SITU LIQUEFACTION 
SYNTHOIL PROCESS 
Catalytic process for liquefying coal (Patent; preheater zone, 
dissolver zone, and catalyst zone in series), 3:51715 
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COAL LIQUEFACTION/CATALYSTS 
Catalyst development program for hydrodesulfurization and 
og of coal to produce clean boiler fuels. Quarterly 
report, September 1977-November 1977, 3:51713 (FE-2321-25) 
COAL LIQUEFACT ION/COMPARATIVE EVALUATIONS 
Prospects for the gasification and liquefaction of coal from the 
viewpoint of the coal industry, 3:51702 
COAL LIQUEFACTION/ECONOMICS 
Research in coal: economic analysis. Development in Australia 
and South Africa. New technologies of electricity generation, 


3:51704 
COAL LIQUEFACTION/SYNTHETIC FUELS 
New fuels from coal, 3:52981 
COAL LIQUEFACTION PLANTS/DESIGN 
Process design and economic evaluation of a 100,000-BBL/day 
Synthoil plant, 3:51708 (CONF-78061 1-6) 
COAL LIQUEFACTION PLANTS/INVESTMENT 
Process design and economic evaluation of a 100,000-BBL/day 
Synthoil plant, 3:51708 (CONF-78061 1-6) 
COAL LIQUIDS/COST 
Process design and economic evaluation of a 100,000-BBL/day 
Synthoil plant, 3:51708 (CONF-78061 1-6) 
COAL LIQUIDS/DENITRIFICATION 
Kinetics and mechanism of desulfurization and denitrogenation of 


coal-derived liquids. Fourth quarterly report, March 20-June 20, 


1976, 3:51676 (FE-2028-T5) 

Research and development of an advanced process for the 
conversion of coal to synthetic gasoline and other distillate 
fuels. Quarterly technical progress report No. 6, August- 
October 1977, 3:51712 (FE-2306-18) 

COAL LIQUIDS/DESULFURIZATION 
Kinetics and mechanism of desulfurization and denitrogenation of 


coal-derived liquids. Fourth quarterly report, March 20-June 20, 


1976, 3:51676 (FE-2028-T5) 
COAL LIQUIDS/DISTILLATION 
Partial liquefaction of coal by direct hydrogenation. Quarterly 
progress report, October-December 1977, 3:51709 (FE-2044-29) 
COAL LIQUIDS/ELECTRICAL PROPERTIES 
Physical properties of Synthoil products. Final technical report, 
3:51706 (BMI-X-684) 
COAL LIQUIDS/HYDROCRACKING 
Kinetics and mechanism of desulfurization and denitrogenation of 


coal-derived liquids. Fourth quarterly report, March 20-June 20, 


1976, 3:51676 (FE-2028-T5) 
COAL LIQUIDS/HYDROGENATION 
Coal hydropyrolysis permits product yield variation, 3:51707 
(CONF-78061 1-4) 
Kinetics and mechanism of desulfurization and denitrogenation of 


coal-derived liquids. Fourth quarterly report, March 20-June 20, 


1976, 3:51676 (FE-2028-T5) 

Research and development of an advanced process for the 
conversion of coal to synthetic gasoline and other distillate 
fuels. Quarterly technical progress report No. 6, August- 
October 1977, 3:51712 (FE-2306-18) 

COAL LIQUIDS/RHEOLOGY 

Physical properties of Synthoil products. Final technical report, 

3:51706 (BMI-X-684) 
COAL LIQUIDS/VISCOSITY 

Physical properties of Synthoil products. Final technical report, 

3:51706 (BMI-X-684) 
COAL LIQUIDS/YIELDS 

Process design and economic evaluation of a 100,000-BBL/day 

Synthoil plant, 3:51708 (CONF-78061 1-6) 
COAL MINERS 
Federal Coal Mine Health and Safety Act of 1969, Title IV, black 
lung benefits, 3:51901 
COAL MINERS/ACCIDENTS 
Health and safety: mines and quarries, 1976, 3:51907 
COAL MINERS/BIOMEDICAL RADIOGRAPHY 

The Federal Coal Mine Health Program in 1974--annual report 
(Sth) of health activities under the Federal Coal Mine Health 
and Safety Act of 1969, 3:51898 (PB-275593) 

COAL MINERS/EDUCATION 
Miner training needs grow with demand for energy: new 
standards will be proposed, 3:51904 
COAL MINERS/INJURIES 
Health and safety: mines and quarries, 1976, 3:51907 
COAL MINERS/RESPIRATORY SYSTEM DISEASES 

The Federal Coal Mine Health Program in 1974--annual report 
(Sth) of health activities under the Federal Coal Mine Health 
and Safety Act of 1969, 3:51898 (PB-275593) 

COAL MINERS/SAFETY 

Miner training needs grow with demand for energy: new 

standards will be proposed, 3:51904 
COAL MINES 

Mining and utilization of wester coal (By capacity and state by 

1985), 3:51797 (IS-M-146) 


COAL MINES/WORKING CONDITIONS 


COAL MINES/ABANDONED SHAFTS 
Subsidence control project in the Belleville-Maryville area, 
Illinois, 3:51781 
COAL MINES/AIR POLLUTION CONTROL 
Standard calibration and maintenance procedures for wet test 
meters and coal mine respirable dust samplers, 3:51783 
COAL MINES/CONSTRUCTION 
New mine construction, 3:51835 
COAL MINES/COOLING 
Kata thermometry in relation to the specific cooling power of a 
mine environment (Coal Mines), 3:51782 
COAL MINES/DEGASSING 
Utilization of gob gas for power generation, 3:51802 (MERC/SP- 
78/1) 
COAL MINES/DESIGN 
Environmental engineering aspects of coal mines, 3:51816 
COAL MINES/DUCTS 
Kata thermometry in relation to the specific cooling power of a 
mine environment (Coal Mines), 3:51782 
COAL MINES/DUSTS 
Nomographs for pipe sizing for water supply, 3:51812 
Standard calibration and maintenance procedures for wet test 
meters and coal mine respirable dust samplers, 3:51783 
COAL MINES/ENVIRONMENTAL ENGINEERING 
Environmental engineering aspects of coal mines, 3:51816 
COAL MINES/FIRE PREVENTION 
Localizing and combating endogenic fire centers in a coal mass, 
3:51902 
COAL MINES/FIRES 
Cylindrical duct fire spread. Report of investigations, 3:51900 (PB- 
276118) 
COAL MINES/GAS FLOW 
Numerical study of the movement and diffusion of gas mixtures in 
depleted areas of coal mines, 3:51848 
COAL MINES/GROUND SUBSIDENCE 
‘Photo sleuths’ put serious mining hazards into focus, 3:51819 
COAL MINES/HOISTS 
Effect of fire in mine shafts on hoisting rope strength, 3:51910 
COAL MINES/INSPECTION 
Part of 1977 act on rights of miers is interpreted: "Walkaround 
provision’, 3:51912 
COAL MINES/MINERAL WASTES 
Effect of the pyrite surface activation on the self-ignition process 
of the coal pyrite wastes, 3:51856 
COAL MINES/MINING EQUIPMENT 
Road heading with very high pressure water jets, 3:51820 
COAL MINES/PIPES 
Nomographs for pipe sizing for water supply, 3:51812 
COAL MINES/REMOTE CONTROL 
Use of remote monitoring, 3:51906 
COAL MINES/REMOTE SENSING 
Use of remote monitoring, 3:51906 
COAL MINES/ROCK BURSTS 
Locating zones of concentration of seismoacoustic pulse centers, 
3:51903 
COAL MINES/ROOFS 
Humidity effects on coal mine roof stability. Final report 13 Jun 
73-28 Feb 76, 3:51809 (PB-276484) 
Improving coal mine roof stability by pillar softening. Contract 
research report, 3:51808 (PB-276474) 
Use of the density gamma-gamma method for studying reference 
pressure in working face operations, 3:5184 
COAL MINES/SAFETY 
Part of 1977 act on rights of miers is interpreted: ‘Walkaround 
provision’, 3:51912 
Psychological, behavioral, and organizational factors affecting 
coal miner safety and health. Technical report, 3:51899 (PB- 
275599) 
Standard calibration and maintenance procedures for wet test 
meters and coal mine respirable dust samplers, 3:51783 
COAL MINES/SPONTANEOUS COMBUSTION 
Localizing and combating endogenic fire centers in a coal mass, 


3:51902 
COAL MINES/UNDERGROUND EXPLOSIONS 
Locating zones of concentration of seismoacoustic pulse centers, 
3:51903 
COAL MINES/VENTILATION 
Kata thermometry in relation to the specific cooling power of a 
mine environment (Coal Mines), 3:51782 
COAL MINES/WASTE WATER 
Water treatment improvements at collieries, 3:51772 
COAL MINES/WATER REQUIREMENTS 
Nomographs for pipe sizing for water supply, 3:51812 
COAL MINES/WORKING CONDITIONS 
Kata thermometry in relation to the soon cooling power of a 
mine environment (Coal Mines), 3:51782 
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COAL MINING 
See also ACID MINE DRAINAGE 
LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
World coal policy (Advantages of telechiric mining), 3:52940 
COAL MINING/DRILLING EQUIPMENT 
Cemented carbides for coal mining, 3:51823 
COAL MINING/ENVIRONMENTAL EFFECTS 
Coal Loan Guarantee Program (P.L. 94-163). Final 
Environmental Impact Statement, 3:51889 (DOE/EIS-0004) 
COAL MINING/ENVIRONMENTAL POLICY 
Environmental regulation and the allocation of coal: a regional 
analysis (Book), 3:52944 
COAL MINING/FEASIBILITY STUDIES 
Crows Nest Industries (Line Creek project), 3:51830 
COAL MINING/FINANCING 
Coal Loan Guarantee Program (P.L. 94-163). Final 
Environmental Impact Statement, 3:51889 (DOE/EIS-0004) 
COAL MINING/FORECASTING 
Mining and utilization of wester coal (By capacity and state by 
1985), 3:51797 (IS-M-146) 
COAL MINING/INVESTMENT 
Construction firms move into coal (South Africa), 3:51841 
Face to face with Mr. A. C. Petersen, chairman of Rand Mines, 
3:51842 
COAL MINING/LAND RECLAMATION 
Reclamation in Nova Scotia, 3:51785 
COAL MINING/MINERAL WASTES 
Use of industrial wastes in road construction, 3:51773 
COAL MINING/PRODUCTIVITY 
ATM out to make more of coal mining, 3:51813 
Solutions in technology, 3:51839 
COAL MINING/SOCIO-ECONOMIC FACTORS 
Coal Loan Guarantee Program (P.L. 94-163). Final 
Environmental Impact Statement, 3:51889 (DOE/EIS-0004) 
COAL MINING/SURFACE MINING 
Land use and coal technology, 3:53494 (PNL-2500(Pt.2)) 
COAL MINING/TECHNOLOGY UTILIZATION 
Solutions in technology, 3:51839 
COAL PREPARATION/COMPARATIVE EVALUATIONS 
Advances in coal beneficiation, 3:51674 (CONF-78061 1-5) 
COAL PREPARATION/FEASIBILITY STUDIES 
Environmental control implications of generating electric power 
— na 1977 technology status report. Appendix A (Part 2). 
tion and cleaning assessment study appendix, 
sit 31865 ANL/ECT-3(App.A)(Pt.2)) 
COAL PREPARATION/NOISE POLLUTION ABATEMENT 
Coal preparation: a look ahead, 3:51872 
COAL PREPARATION/PILOT PLANTS 
Coal testing facility has new name, 3:51734 
COAL PREPARATION PLANTS/DESIGN 
— preparation problems for South African export coal, 
71 
COAL PREPARATION PLANTS/EFFICIENCY 
Simpie expression to evaluate coal-washing efficiency, 3:51867 
COAL PREPARATION PLANTS/EQUIPMENT 
Getting down to making abrasion less troublesome, 3:51869 
COAL PREPARATION PLANTS/MINERAL WASTES 
Effect of the pyrite surface activation on the self-ignition process 
of the coal pyrite wastes, 3:51856 
Incinerator puts coal washery wastes to use, 3:51770 
COAL PREPARATION PLANTS/PLANNING 
Development of Siberian wealth, 3:51794 
COAL RANK 
Standard specification for classification of coals by rank, 3:51745 
COAL SEAMS/STRESSES 
Assessment of the stressed state of marginal zones of coal seams by 
electrical methods, 3:51858 
COAL TAR/COKING 
Influence of the quinoline-insoluble matter in pitch on 
carbonization behaviour and structure of pitch coke, 3:51665 
COAL TAR/REMOVAL 
a of gases from blast furnaces and coking plants, 
1777 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COASTAL REGIONS/MONITORING 
Evaluation of change detection techniques for monitoring coastal 
zone environments, 3:53540 (CONF-770478-P2) 
COASTAL WATERS/CHEMICAL REACTIONS 
Multitechnology and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 
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Rast Al, Wate niin te 
Multitec! gy and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 
COASTAL WATERS/REMOTE SENSING 
Coastal wetlands: the present and future role of remote sensing, 
3:53779 (CONF-770478-P1) 
COATED FUEL PARTICLES/ANNEALING 
Post-irradiation annealing a for spherical fuel elements 
and other fuel samples, 3:52106 (Juel-1454) 
COATED FUEL PARTICLES/FABRICATION 
Pyrolytic carbon-caoted nuclear fuel (Patent), 3:52108 
COATED FUEL PARTICLES/FISSION PRODUCT RELEASE 
HTGR Generic Technology pe Fuels and Core 
Development Program quarterly progress report for the period 
ending May 31, 1978, 3: 39519 (GA-Ar14953) 
Post-irradiation annealing processes for spherical fuel elements 
and other fuel samples, 3:52106 (Juel-1454) 
COATED FUEL PARTICLES/PERMEABILITY 
Inert gas permeability of High-Tem:; Gas-Cooled Reactor 
(HTGR) coated fuel particles, 3:52525 (Y/DA-7885) 
COATING (SURFACE) 
See SURFACE COATING 
COATINGS/PERFORMANCE TESTING 
be low Z coatings for plasma devices, 3:54181 (ANL/FPP/TM- 


08) 
COATINGS/PHYSICAL PROPERTIES 
Standard test method for abrasion resistance of wax coatings, 


COBALT/ION-ATOM COLLISIONS 
K-shell ionization of elements 15P to 2sNi for 0.4 to 3.8 MeV/amu 
10, B-ion bombardment, 3:53889 
COBALT 60/RADIONUCLIDE MIGRATION 
Migration of radioactive wastes: radionuclide mobilization by 
se agents (© Co migration at ORNL burial grounds), 


COBALT BASE ALLOYS/EXTRUSION 
Investigation of processing microstructures — Pe 6 em of 
oxide m strengthened cobalt alloy extruded shapes. 
Final technical report, 1 September 1974-311 December 1976 
(Cu-20Ni-18Cr-4.5A]-1.75Y20s), 3:53167 (AD-A-048593) 
COBALT BASE ALLOYS/OXIDATION 
Investigation of processing microstructures and properties of 
oxide dispersion stren, ~~ cobalt alloy extruded shapes. 
Final tec os: tember 1974-31 December 1976 
(Cu-20Ni-18Cr-4.5A]-1.75Y20s), 3:53167 (AD-A-048593) 
FFEE 


Electricity and heating supply systems, 3:52905 
COINCIDENCE CIRCUITS/DESIGN 
Method for determining random coincidence count rate in a 
scintillation counter utilizing the coincidence technique 


(Patent), 3:53362 
KE/CHEMICAL ANALYSIS 
Standard test method for volatile matter in the analysis sample of 
coal and coke, 3:51757 
COKE/GRAPHITIZATION 
Some techniques for the characterization of cokes and graphites 
(Electrode Materials), 3:51729 
KE/HARDNESS 


Standard method of tumbler test for coke, 3:51758 
COKE/MARKET 
— for coking coal will increase by 70% by 1990, 
COKE/MECHANICAL PROPERTIES 
Changes in coke oe pom in blast furnaces, 3:51762 
Pilot commercial carbonization of 50% gas-coal blends, 3:51671 
Strength index for blast-furnace coke with particular consideration 
ms — analysis, . 351744 
ays of increasing coke-oven battery capacity, 3:51670 
COKE/MICROSTRU. UCTURE 
Some techniques for the characterization of cokes and graphites 
(Electrode Materials), 3:51729 
COKE/STANDARDIZED TERMINOLOGY 
Standard definitions of terms relating to coal and coke, 3:51663 
COKE/THERMAL EXPANSION 
Influence of the quinoline-insoluble matter in pitch on 
carbonization behaviour and structure of pitch coke, 3:51665 
COKE OVENS/AIR POLLUTION CONTROL 
Reduction of emissions in pushing coke out of retorts, 3:51667 
COKE OVENS/CAPACITY 
Ways of increasing coke-oven battery capacity, 3:51670 
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COKE OVENS/DESIGN 
Computer calculation of carbonizing periods, 3:51668 
COKE OVENS/GASEOUS WASTES 
co of gases from blast furnaces and coking plants, 
5 
COKE OVENS/WASTE WATER 
Characteristics of some active carbons as reagents for effluent 
purification, 3:51723 
Utilization of purified effluents in circulating water supply systems 
in coking plants, 3:51776 
COKE-OVEN GAS 
See COAL GAS 
COKING/CHEMICAL REACTION KINETICS 
Kinetics of coke formation from coal solutions, 3:51664 
A TORS/BEAM PRODUCTION 
Collective-effect electron acceleration, 3:53343 (SAND-78-0584C) 
COLLIERIES 


See COAL MINES 
COLLISION MATRIX 
See S MATRIX 
COLLISIONAL PLASMA/BRILLOUIN EFFECT 
Effect of self-focusing on scattering of a laser beam in a collisional 
plasma, 3:54111 
COLLISIONAL PLASMA/CHARGED-PARTICLE 
TRANSPORT 
me transport (Collisional particle and heat transport), 
:54093 
COLLISIONAL PLASMA/LASER RADIATION 
Effect of self-focusing on scattering of a laser beam in a collisional 
plasma, 3:54111 
COLLISIONAL PLASMA/RAMAN EFFECT 
Effect of self-focusing on scattering of a laser beam in a collisional 
plasma, 3:54111 
COLLISIONLESS PLASMA/RELAXATION 
Collisionless relaxation of plasma with an unstable electron 
distribution function, 3:54085 (CONF-771174-1) 
COLLISIONLESS PLASMA/SOLITONS 
Solitons, envelope solitons in collisionless plasmas, 3:54107 (IPPJ- 
298) 
COLOMBIA/CHEMICAL INDUSTRY 
—— and technology dependence in the Andean Group, 
COLOMBIA/ECONOMIC DEVELOPMENT 
— and resource allocation in a Walrasian trade model, 
5 
COLOMBIA/METAL INDUSTRY 
-—o and technology dependence in the Andean Group, 
COLONIES 
See POPULATIONS 
COLORADO/COAL DEPOSITS 
Annotated wren md of natural resource information: 
Northwestern Colorado. Final report, 3:52896 (PB-275997) 
COLORADO/NATURAL GAS WELLS 
won Gas Sands Project: status report, 3:52019 (NVO-0655- 
COLORADO/RESOURCE ASSESSMENT 
Annotated bibliography of natural resource information: 
Northwestern Colorado. Final report, 3:52896 (PB-275997) 
ILORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER/BOREHOLES 
Statistical evaluation of some Columbia River basalt chemical 
analyses, 3:53755 (RHO-BWI-ST-3) 
COLUMBIUM 
See NIOBIUM 
IMBINED-CYCLE POWER PLANTS/DESIGN 
High Temperature Turbine Technology Program: Phase I. 
opical report. Low Btu fuel combined cycle reference design, 
750 kW electric power plant with integrated low Btu fuel gas 
plant, 3:52375 -2291-13 
COMBINED-CYCLE POWER PLANTS/ECONOMICS 
Combined-cycle option for Auckland Thermal No. | power 
station, 3:52379 
COMBINED-CYCLE POWER PLANTS/EFFICIENCY 
Possible improvements of efficiency of use of new coal conversion 
techniques, 3:51887 
Ultra high temperature gas turbine for coal-derived fuels, with 
maximum fuels flexibility, 3:52403 
COMBINED-CYCLE POWER PLANTS/FLOW RATE 
Investigation of liquid and gas and steam jet blowers, 3:52380 
COMBINED-CYCLE POWER PLANTS/PERFORMANCE 
en oy of liquid and and steam jet blowers, 3:52380 
COMBINED-CYCLE POWER PLANTS/RELIABILITY 
Baseload reliability in a combustion turbine, 3:52378 
Combined-cycle option for Auckland Thermal No. 1 power 
station, 3:52379 


COMMODITIES/TRANSPORT 


COMBINED-CYCLE POWER PLANTS/RESEARCH 

PROGRAMS 

Coal Fired Combined Cycle Development Program. 
report, July-September 1977, 3:52377 (HCP/T2357-20) 

High Temperature Turbine Technology Program. Phase II. 
Technology test and support studies. Technical progress report, 
August 1, 1977-December 31, 1977, 3:52376 (FE-2291-23A) 

COMBINED-CYCLE POWER PLANTS/SIMULATION 

Dynamic simulation of coal-based combined cycle plants for 
development of process control guidelines, 3:52382 (ANL/EES- 
CP-4 


COMBINED-CYCLE POWER PLANTS/SITE SELECTION 
Combined-cycle option for Auckland Thermal No. 1 power 
station, 3:52379 
COMBINED-CYCLE POWER PLANTS/STEAM 
GENERATORS 
Distinguishing characteristics of a steam generator for power 
stations with a magnetohydrodynamic generator, 3:52984 
COMBINED-CYCLE POWER PLANTS/TECHNOLOGY 
ASSESSMENT 
Commercialization of coal-based combined cycle plants, 3:52374 
(ANL/EES-CP-7) 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
COMBUSTION/CATALYSIS 
Catalytic combustion of methane in commercial panels, 3:52207 
COMBUSTION/MATHEMATICAL MODELS 
Heat transfer and pollution, 3:53240 
COMBUSTION CHAMBERS 
See also COMBUSTORS 
COMBUSTION CHAMBERS/DESIGN 
Effect of the combustion chamber shape on thermal conditions of 
parts of cylinder and piston group of boosted diesel engines, 
3:53062 
COMBUSTION KINETICS/RESEARCH PROGRAMS 
Heat transfer and pollution, 3:53240 
COMBUSTION PRODUCTS/CORROSIVE EFFECTS 
Effect of the permitted operation temperature excess on the 
corrosion of the 15HM steel in the presence of coal combustion 
products, 3:51726 
COMBUSTION PRODUCTS/INTESTINAL ABSORPTION 
Fate of lead in petrol-engine exhaust particulates inhaled by the 
rat, 3:53702 
COMBUSTORS 
See also BURNERS 
COMBUSTION CHAMBERS 
COMBUSTORS/DESIGN 
Ceramic Technology Readiness Program. Ninth monthly 
technical progress report, May 29, 1978-July 2, 1978, 3:51879 
(FE-2664-9) 
COMBUSTORS/FUEL SUBSTITUTION 
Restrictions imposed on burner technology by fuel 
interchangeability, 3:53242 
COMBUSTORS/PERFORMANCE 
Effect of fuel properties on performance of single aircraft turbojet 
combustor at simulated idle, cruise, and takeoff conditions, 
3:53065 (N-78-13056) 
Restrictions imposed on burner technology by fuel 
interchangeability, 3:53242 
COMMERCIAL BUILDINGS/SOLAR AIR CONDITIONING 
Solar Heating and Cooling of Buildings (SHACOB) 
Commercialization Report. Part B. Analysis of market 
development. Volume II. Technical report, September 1977, 
3:52274 (HCP/M70066-01/2) 
COMMERCIAL BUILDINGS/SOLAR SPACE HEATING 
Solar Heating and Cooling of Buildings (SHACOB) 
Commercialization Report. Part B. Analysis of market 
development. Volume II. Technical report, September 1977, 
3:52274 (HCP/M70066-01/2) 
COMMERCIAL BUILDINGS/SOLAR WATER HEATING 
Solar Heating and Cooling of Buildings (SHACOB) 
Commercialization Report. Part B. Analysis of market 
development. Volume II. Technical report, September 1977, 
3:52274 (HCP/M70066-01/2) 
COMMERCIAL SECTOR/EMERGENCY PLAN 
State planning for winter energy emergencies: workshop 
materials, 3:52916 (CONF-771160-) 
COMMERCIAL SECTOR/ENERGY DEMAND 
Demand and conservation of end-use and primary energy in the 
residential and commercial sectors, 3:52028 
COMMERCIAL SECTOR/SOLAR PROCESS HEAT 
Process heat in California: applications and potential for solar 
energy in the industrial, — and commercial sectors, 
3:52290 (JPL-PUBL-78-33) 
COMMODITIES/TRANSPO: 
Advisory Council on Energy Conservation. Paper 8. Energy for 
transport: long-term possibilities (Monograph), 3:52912 





COMMUNITIES/PHOTOVOLTAIC POWER PLANTS 


Advisory council on energy conservation. Paper 6, freight 
: short- and medium-term considerations, 3:52978 
co /PHOTOVOLTAIC POWER PLANTS 
Design and fabrication of a ph hotovoltaic power system for the 
Papago Indian village of Schuchuli (Gunsight), Arizona (3.5 
kW), 3:52253 (DOE/NASA/1022-78/39) 
COMMUNITIES/POLLUTION 
Movements of heavy metals and organohalogens through food 
chains and their effects on populations and communities, 


3:53437 
(ECOLOGICAL) 


IMMUNITIES 
See ECOSYSTEMS 
MPETITION 
Effects of low levels of ozone on plant competition, 3:53698 
IMPLEXES 


Complexation of calcium ion by diphosphonates, 3:53574 
COMP: EXES/PHOTOCHEMISTRY 


———. covalently linked pyrochlorophyllide dimer: 
i — — and opening and closing of hydroxylic 
linkages :53561 
COMPO PARABOLIC CONCENTRATORS/ 
PERFO ICE 
Performance of evacuated solar collectors with Compound 
Parabolic Concentrators, 3:52304 (CONF-780462-1) 


COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
IMPRESSORS 


co 
See also GAS COMPRESSORS 
COMPRESSORS/DESIGN 
~~ of fluid ‘cree on the design of equipment for handling 
3:5202 


COMPTON EFFECT/CROSS SECTIONS 
— _ - Compton scattering from planar channeled positrons, 
COMPTON SCATTERI iG 
See COMPTON EFFECT 
COMPUTER CALCULATIONS/ALGORITHMS 
Significance arithmetic: application to a partial differential 
tion, 3:54210 
co CODES 
Computer program for the thermal analysis of lead-acid cells for 
load-leveling applications, 3:52853 (ANL/OEPM-78-1) 
Sample size computer program for the hypergeometric, 3:54205 
/DJ-19286) 
COMPUTER CODES/C CODES 
COMP: a basic non-linear last squares curve fitting package 
(Interactive pro for PDP-11/34 or 11/70), 3:54192 
(BNWL-SA-6473) 
a s77y anaes simulator for solar systems, 3:52278 (LA-UR- 
CREEP-PLAST II user’s manual, 3:52598 (ORNL/TM-5868) 
TNS ons — system (CGS), 3:54198 (LA-UR-78-384) 
rogress report, January-March 1977, 3:54143 
TYORNL/Sib 71 1y/ 5) 
TNS quarterly progress report, April-June 1977, 3:54144 (ORNL/ 
Sub-7117/ 
COMPUTER CODES/D CODES 
+77 eee simulator for solar systems, 3:52278 (LA-UR- 
COMPUTER CODES/E CODES 
ENGINEL: a single rotor turbo ” engine cycle match 


_ _ y+ rp a (N-78-12089) 


GO methodology-system walabitity assessment and computer code 
manual. Fi rt, ca ve 
COMPUTER CODES/H CO 
HIGHTEX: a ae pooenal for the steady-state simulation of 
steam-methane reformers used in a nuclear process heat plant, 
3526: 52630 (JAERI-M-7232) 
Solar Central Power Test Facility heliostat development, 3:52265 
SAND-78-1177C) 
COMPUTER CODES/I CODES 
Use of scientific data with the ‘MASTER CONTROL” and 
“INGRES"” data mana, — systems, 3:54219 (UCRL-81160) 
COMPUTER CODES/K 
Theoretical anes ne pressure pulsations occuring during 
steam condensation in the B pio ure suppression system. 
rn ter code KONDAS, 3:52800 (KFK-2487) 
COM CODES/L CODES 
LOFCON-LOFT condenser  —_ 3:52766 (LTR-115-28) 
COMPUTER CODES/M CODES 
tations of nuclear response functions with MACK-IV, 
132 (CONF-7 ) 
MAGIC. a one-dimensional magneto-inductive particle code (In 
FORTRAN for DEC 10 computers), 3:54082 (UCID-17795) 
MURLI: A are a —_ transport theory code for thermal 
reactor lattice studies, 3:526 
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oo 5 mesh-unrestricted simulation code, 3:52650 (CONF- 
7 1- 

Use of scientific data with the "MASTER CONTROL” and 

“INGRES"” data management systems, 3:54219 (UCRL-81160) 
COMPUTER CODES/N CODES 

Algorithms for projection methods for solving linear systems of 

equations (NEW2, in PL/1 for IBM 360/65), 3:54214 
COMPUTER CODES/O CODES 

OXREPT: ORINC and experimental data to RELAP plot tape 

interface, 3:52808 (ORNL/NUREG/CSD/TM-3) 
COMPUTER CODES/P CODES 

Development of samarium-cobalt quadrupole lenses for particle 
accelerator applications (Computer code PANDIRA), 3:53346 
(LA-7232-MS) 

COMPUTER CODES/R CODES 

RADHEAT-V3, — —_ system for generating coupled neutron 
and gamma-ra p constants and analyzing radiation 
transport, 3: 52660 GAERI. M-7155) 

RSPLOT, A program group for evaluation of the data past 
temperatures and stress values of the Prestressed Concrete 
Pressure Vessel-High Temperature Helium Test Rig”, 3:52826 
(SGAE-2725) 

COMPUTER CODES/S CODES 

Circulating and plateout activity program for gas-cooled reactors 
with arbitrary radioactive chains, 3:52524 (LA-7239-MS) 

Computerized slope stability analysis of refuse piles and 
impoundments by the simplified Bishop method (Simplified 
Bishop Method Code), 3:51771 

New method for nonlinear optimization problems with a few 
variables (SCOOP), 3:54196 (JAERI-M-7229) 

Optimizations of geothermal cycle shell and tube exchangers of 
various configurations with variable fluid properties and site 
specific fouling (SIZEHX), 3:52343 (LBL-7039) 

SHADEIT: a computer program that constructs shaded-area 
graphs in color (For CDC 7600), 3:54202 (SAND-52462) 

SSYST-1. A computer code system to analyse the fuel rod 
oo during a loss of coolant accident, 3:52801 (KFK- 

COMPUTER CODES/T CODES 
7-7 ieee simulator for solar systems, 3:52278 (LA-UR- 
1 
TRAC-P1: an advanced best estimate computer program for PWR 
LOCA analysis. I. Methods, models, user information, and 
rogramming details, 3:52802 (LA-7279-MS(Vol.1)) 
IDENT-C TR: a two-dimensional transport code for CTR 
lications, 3:54079 (LA-UR-78-1288) 
COM R CODES/TESTING 
Verification methodology for the DOE-1 building energy analysis 
computer program, 3:52277 (LA-UR-78-1493) 
COMP R CODES/U CODES 
Light-water-reactor version of the Uranus integral fuel-rod code, 
:52729 (JEN-397) 

URANUS - a computer bree pes for the thermal and 

mechanical analysis of the fuel rods in a nuclear reactor, 3:52737 
COMPUTER GRAPHICS 

Hi ia graphics system for the CRAY-1, 3:54200 (LA- 

Interactive graphics on the CRAY-1 supercomputer, 3:54197 (LA- 
UR-78-309) 

COMPUTER GRAPHICS/COMPUTER CODES 

Portable graphics system, 3:54198 (LA-UR-78-384) 

SHADEIT: a computer program that constructs shaded-area 
graphs in color, 3:54202 (SAND-52462) 

COMPUTER GRAPHICS/SPATIAL RESOLUTION 

Quality of computer generated images (Resolution required for a 

typical code running on CDC 7600), 3:54203 (UCRL-80372) 
COMPUTER GRAPHICS/STANDARDS 
Implementation of the ACM/SIGGRAPH proposed graphics 
‘an in a multisystem environment, 3:54199 (LA-UR-78- 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER-AIDED DESIGN/PROGRAMMING 
Simulation: conflicts between real-time and software, 3:54213 
MPUTERS 


See also CRAY COMPUTERS 
COMPUTERS/PROGRAMMING 
Magaflops from multiprocessors, 3:54204 (UCRL-81203) 
CON! TING COLLECTORS 
See also PARABOLIC COLLECTORS 
CONCENTRATING COLLECTORS/COMPARATIVE 
EVALUATIONS 
Cost/performance comparison of line and point focus collectors in 
process heat seer, 3:52310 (SAND-78-1141C) 
Optical design of a solar collector for the advanced solar thermal 
tal) conversion/process heat program, 3:52312 (Y/Sub-77/ 
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Summary report: concentrating solar collector test results, 
Collector Module Test Facility, 3:52308 (SAND-78-0815) 
CONCENTRATING COLLECTORS/COST BENEFIT 
ANALYSIS 
Cost/performance comparison of line and point focus collectors in 
process heat applications, 3:52310 (SAND-78-1141C) 
CONCENTRATING COLLECTORS/DESIGN 
Inflated cylindrical solar concentrator, 3:52311 (UCRL-81250) 
Non-tracking solar concentrator with a high concentration ratio 
(Patent), 3:52317 
Solar heat collector (Patent), 3:52316 
CONCENTRATING COLLECTORS/FABRICATION 
Inflated cylindrical solar concentrator, 3:52311 (UCRL-81250) 
——— COLLECTORS/PERFORMANCE 


Summary report: concentrating solar collector test results, 
Collector Module Test Facility, 3:52308 (SAND-78-0815) 
CONCENTRATING COLLECTORS/REVIEWS 
Linear concentrating solar collectors: current technology and 
applications, 3:52309 (SAND-78-0949C) 
CONCENTRATING COLLECTORS/TECHNOLOGY 


ASSESSMENT 
Optical design of a solar collector for the advanced solar thermal 
electric conversion/process heat program, 3:52312 (Y/Sub-77/ 
14261) 
CONCENTRATING COLLECTORS/TEST FACILITIES 
Operating experience at the DOE/Sandia Midtemperature Solar 
Systems Test Facility, 3:52266 (SAND-78-0820C) 
CONCRETE-PLASTIC COMPOSITES/LATENT HEAT 
STORAGE 
Lightweight building materials for the storage of solar energy. 
Report for May 1975-May 1977, 3:52321 (PB-275684) 
CONCRETES 
See also REINFORCED CONCRETE 
CONCRETES/LATENT HEAT STORAGE 
Encapsulation of phase change materials in concrete masonry 
construction. Progress report No. 1, August 1977-February 
1978, 3:52847 (BNL-50827) 
CONCRETES/NEUTRON REACTIONS 
Macroscopic cross section sensitivity study for the TNS integral 
experiments, 3:54183 (CONF-780622-28) 
CONCRETES/NEUTRON REFLECTORS 
Concrete and criticality, 3:53274 (RHO-SA-30) 
CONDUCTOR DEVICES 
See also ELECTRIC CABLES 
CONDUCTOR DEVICES/FABRICATION 
oo preparing a thick film conductor (Patent application), 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
TANKS 
CONTAINERS/RECYCLING 
Energy and economic impacts of mandatory deposits. Final report 
(Beverage containers), 3:53046 (PB-258638) 
CONTAINERS/SPECIFICATIONS 
tual TRU waste container design specifications, 3:52158 
(MLM-2521(OP)) 
INTAINMENT BUILDINGS 
External shield structure for reactor container equipment and its 
construction method (Patent), 3:52721 
CONTAINMENT BUILDINGS/IMPACT TESTS 
Local behaviour of reinforced concrete walls under missile 
impact, 3:52692 
Local response of reinforced concrete to missile impacts, 3:52693 
CONTAINMENT BUILDINGS/MECHANICAL VIBRATIONS 
— of radiation damping of nuclear power plants, 
CONTAINMENT BUILDINGS/MISSILE PROTECTION 
Local behaviour of reinforced concrete walls under missile 
impact, 3:52692 
Local response of reinforced concrete to missile impacts, 3:52693 
CONTAINMENT SHELLS/IN-SERVICE INSPECTION 
Failed tendon inspection via Monte Carlo, 3:52815 (PB-276209) 
CONTAINMENT SHELLS/RELIABILITY 
Failed tendon inspection via Monte Carlo, 3:52815 (PB-276209) 
CONTAINMENT SYSTEMS 
Value-impact assessment of alternate containment concepts, 
3:52821 (SAND-77-1344) 
CONTAINMENT SYSTEMS/AIR FILTERS 
i safety and saving of filter material with multi-way sorption 
ters, 3:52691 
CONTAINMENT SYSTEMS/COMPARATIVE EVALUATIONS 
Comparison of containment systems for large sodium-cooled 
breeder reactors, 3:52795 (HEDL-TME-78-35) 


COOLING TOWERS/AIR POLLUTION 


CONTAINMENT SYSTEMS/RADIOACTIVITY TRANSPORT 
Reactor safety quarterly technical progress report, January-March 
1978 (Sodium, fuel, and fission product aerosol behavior), 
3:52782 (AI-DOE-13234) 
CONTAINMENT SYSTEMS/SEISMIC EFFECTS 
Mark I containment seismic slosh evaluation: Mark I Containment 
Program, Task 5.4, 3:52806 (NEDC-23702) 
CONTAINMENT SYSTEMS/VALVES 
Method of installing isolation valve in a containment vessel 
(Patent), 3:52722 
CONTINENTAL SHELF/LEASING 
Final environmental impact statement. Volume 1 of 2. Proposed 
1978 Outer Continental Shelf oil and gas lease sale, offshore 
eastern Gulf of Mexico, 3:51979 
CONTINENTAL SHELF/METEOROLOGY 
Summarization and interpretation of historical physical 
oceanographic and meteorological information for the Mid- 
Atlantic region. Final report, 3:53516 (PB-277104) 
CONTINENTAL SHELF/OCEANOGRAPHY 
Summarization and interpretation of historical physical 
oceanographic and meteorological information for the Mid- 
Atlantic region. Final report, 3:53516 (PB-277104) 
CONTROL ROOMS/AUTOMATION 
Control rooms of ENEL’s steam power stations. p' 
principles, design criteria, automation systems, 3:52401 
CONTROL ROOMS/DESIGN 
Control rooms of ENEL’s steam power stations. purposes, 
principles, design criteria, automation systems, 3:52401 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also REACTOR CONTROL SYSTEMS 
CONTROL SYSTEMS/COMPUTER-AIDED DESIGN 
Synthesis of algorithms for computer-aided calculation of optimal 
ameters of control systems, 3:52395 
CONTROL SYSTEMS/DISTURBANCES 
Compensation of typical disturbances in integrated systems of 
— management of petroleum processing enterprises, 
CONTROL SYSTEMS/SYSTEMS ANALYSIS 
Compensation of typical disturbances in integrated systems of 
—— management of petroleum processing enterprises, 
51 
CONTROL THEORY 
Realization of invariant system descriptions from infinite Markov 
sequences, 3:54206 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTION 
(Heat transfer by convection.) 
CONVECTION/NUMERICAL SOLUTION 
Buoyancy induced convective flow in porous media with heat 
source, 3:53311 (CONF-780520-3) 
CONVEYORS/INSPECTION 
Gate belt conveyors, 3:51876 
CONVEYORS/MAINTENANCE 
Modern technology applied to coal handling, 3:51844 
CONVEYORS/OPERATION 
Modern technology applied to coal handling, 3:51844 
COOK INLET 


K 
See GULF OF ALASKA 
ILANT CLEANUP SYSTEMS 
Method and apparatus for purification in a reactor (Patent; PWR; 
BWR), 3:52485 
COOLANT CLEANUP SYSTEMS/TRAPS 
Progress in radionuclide trap development (LMFBR), 3:52591 
(HEDL-TME-77-85) 
COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS/THERMAL EFFLUENTS 
Preliminary result of a three dimensional numerical simulation of 
cloud formation over a cooling pond, 3:53445 (CONF-780520-4) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also OPEN-CYCLE COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/WATER CHEMISTRY 
Cooling water systems: treatment and materials of construction, 
3:53248 (Y/JA-133) 
COOLING TOWERS 
See also NATURAL DRAFT COOLING TOWERS 
Device for cooling down cooling water especially in cooling 
towers (Patent), 3:52372 
COOLING TOWERS/AIR POLLUTION 
Distribution of chromium in vegetation and small mammals 
adjacent to cooling towers, 3:53415 





COOLING TOWERS/AIR POLLUTION ABATEMENT 


COOLING TOWERS/AIR POLLUTION ABATEMENT 
Wet/dry cooling systems for fossil-fueled power plants: water 
conservation and plume abatement. Final report Jun 75-Sep 77, 
3:52433 (PB-276625) 
COOLING TOWERS/COST 
Look at costs of wet/dry towers, 3:52685 
COOLING TOWERS/ENVIRONMENTAL 
Precipitation in the environment of wet cooling towers, 3:53448 
(ANL-Trans-1 134) 
COOLING TOWERS/PLUMES 
Precipitation in the environment of wet cooling towers, 3:53448 
(ANL-Trans-1 134) 
COOLING TOWERS/WATER CHEMISTRY 
Cooling water systems: treatment and materials of construction, 
3:53248 (Y/JA-133) 
COOLING TOWERS/WATER REQUIREMENTS 
Wet/dry cooling systems for fossil-fueled power plants: water 
conservation and plume abatement. Final report Jun 75-Sep 77, 
3:52433 (PB-276625) 
PPER/AERIAL PROSPECTING 
Remote sensing exploration for metallic mineral resources in 
central Baja California, 3:53834 (CONF-770478-P1) 
COPPER/BIOLOGICAL ACCUMULATION 
Elevation of copper and nickel levels in primaries from black and 
— — ducks collected in the Sudbury district, Ontario, 
COPPER/BIOLOGICAL EFFECTS 
Characteristics of copper and zinc induced metallothioneins 
(?°Cd, rats), 3:53712 
Concentrations of copper, zinc, and magnesium in hair and serum 
of black pregnant women, 3:53727 
Dental caries related to Cd and Pb in whole human dental enamel 
(Cu, Mn), 3:53724 
Effect of a second metal on cadmium-induced hypertension (Rats, 
Pb, Cu, Se, Zn), 3:53717 
Low molecular weight copper binding protein in a copper tolerant 
strain of Scenedesmus acutiformis, 53527 
COPPER/CHARGED-PARTICLE TRANSPORT 
Lattice atom displacements produced near the end of implanted 
a | (Mean free path, vcancy production, excess range), 
COPPER/CHEMICAL BONDS 
Low molecular weight copper one ag rotein in a copper tolerant 
strain of Scenedesmus acutiformis, 53527 
COPPER/CHEMICAL REACTIONS 
Multitechnology and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
thermal —_— on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 
COPPER/ECOLOGICAL CONCENTRATION 
Interactions of Cd, Zn, Cu, and Fe in the anemic rat, 3:53713 
Mean serum copper, magnesium, and zinc concentrations in active 
ae and other degenerative connective tissue diseases, 
Zinc and copper concentrations in tissues from esophageal cancer 
patients and animals (Rats), 3:53711 
COPPER/ELECTRON COLLISIONS 
Experimental and theoretical study of electron impact excitation 
of Cu (Differential cross sections), 3:53875 
COPPER/METABOLISM 
Co metabo! — 7 aaa cancer model (Rats, mammary 


Cross section evaluation for ENDF/B-V SAFE (15 MeV), 
3:53971 (HEDL-TME-77-34(Vol.2)) 
COPPER/PERMEABILITY 
Lattice atom displacements produced near the end of implanted 
¢ — (Mean free path, vcancy production, excess range), 
COPPER/PHYSICAL RADIATION EFFECTS 
Lattice atom displacements produced near the end of implanted 
Ks ne (Mean free path, vcancy production, excess range), 
COPPER/QUANTITATIVE CHEMICAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 
Quantitative determination of volatile trace elements in NBS 
Biological Standard Reference Material 1569, Brewers Yeast 


(H; Cr, As, Ag, Au, Cu), 3:53181 
COPPER/TISSUE DISTRIBUTION 
Characteristics of and zinc induced metallothioneins 
(?°Cd, rats), 3:53712 
COPPER 63 TARGET/NEUTRON REACTIONS 
Nonfission reaction rate measurements in CFRMF: a re- 
evaluation, 3:53984 (HEDL-TME-77-34(Vol.1)) 
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COPPER ALLOYS/CASTING 
Rare metals in non-ferrous alloys, 3:53081 
COPPER COMPOUNDS/RAMAN SPECTRA 
Resonance Raman spectra of inorganic salt vapors I. Palladium 
(II) and Copper(II) chloroaluminates, 3:53877 
COPPER SULFIDES/SPUTTERING 
Photovoltaic properties of reactively sputtered Cu/sub x/S-CdS 
heterojunctions, 3:52250 (UCRL-81199) 
CORE SPRAY SYSTEMS/PERFORMANCE TESTING 
BWR Blowdown/Emergency Core Cooling Program: 64-rod 
bundle core spray interaction (BD/ECC1A) test plan, 3:52792 
(GEAP-NUREG-21638A) 
COSMIC GAMMA SOURCES/DISTANCE 
A distance limit for a class of model gamma-ray burst sources, 
3:53846 (N-78-13997) 
COSMIC GASES/ABSORPTION SPECTRA 
Observations of the HI self-absorption in Heiles’ Cloud 2, 3:53856 
COSMIC GASES/CONFIGURATION 
Observations of the HI self-absorption in Heiles’ Cloud 2, 3:53856 
COSMIC GASES/DENSITY 
A survey of interstellar H I from L alpha absorption 
measurements 2, 3:53853 (N-78-13984) 
COSMIC GASES/INFRARED SPECTRA 
Telescope and detector systems for sub-millimeter line 
spectroscopy, 3:53854 
C PARTICLES 


See COSMIC RADIATION 
COSMIC RADIATION 

See also COSMIC SHOWERS 
COSMIC RADIATION/LEADING ABSTRACT 

— on the cosmic observations for the fiscal year 1975, 
5384 

COSMIC RADIO SOURCES 

See also HI REGIONS 

H2 REGIONS 


QUASARS 
COSMIC RADIO SOURCES/BRIGHTNESS 
Observations of a radio source in the nucleus of M81 with 
dimensions less than 1300 astronomical units, 3:53849 
COSMIC RADIO SOURCES/COORDINATES 
Low latitude search for OH emission sources at 1612 MHz. I. 
Observational data (Mapping), 3:53848 
Observations of a radio source in the nucleus of M81 with 
dimensions less than 1300 astronomical units, 3:53849 
Very high-resolution observations of the radio sources NRAO 
150, OJ 287, 3C 273, M87, 1633+38, BL Lacertae, and 3C 
454.3, 3:53847 
COSMIC RADIO SOURCES/DIMENSIONS 
Observations of a radio source in the nucleus of M81 with 
dimensions less than 1300 astronomical units, 3:53849 
COSMIC RADIO SOURCES/LUMINOSITY 
Observations of a radio source in the nucleus of M81 with 
dimensions less than 1300 astronomical units, 3:53849 
COSMIC RADIO SOURCES/RADIOWAVE RADIATION 
Low latitude search for OH emission sources at 1612 MHz. I. 
Observational data (Mapping), 3:53848 
Very high-resolution observations of the radio sources NRAO 
150, OJ 287, 3C 273, M87, 1633+38, BL Lacertae, and 3C 
454.3, 3:53847 
COSMIC SHOWERS/MULTIPLE PRODUCTION 
Jets in e* e~ annihilation (Cross section ratio, 2.6 to 7.8 GeV, 
review), 3:53913 (SLAC-PUB-2118) 
COSMOLOGICAL MODELS 
High spin effects in superdense matter (Symmetric second-rank 
tensor), 3:54008 (ORO-3992-336) 
COSMOS 
See UNIVERSE 
COULOMB EXCITATION/S MATRIX 
Classical limit S-matrix and orbital dynamics in semi-classical 
Coulomb excitation theory (Equations of motion, amplitude and 
phase), 3:54017 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUPLED FAST REACTOR MEASUREMENT FACILITY 
See CFRMF REACTOR 
COUPLED REACTOR CORES/POWER DISTRIBUTION 
Optimal power and distribution control for weakly-coupled-core 
reactor, 3:52674 
COUPLED REACTOR CORES/REACTOR KINETICS 
Optimal power and distribution control for weakly-coupled-core 
reactor, 3:52674 
COUPLINGS/DESIGN 
Non-corrosive mechanical coupling for polyethylene piping 
systems, 3:52046 
COUPLINGS/PERFORMANCE TESTING 
Kerotest Self-Lock: an all plastic coupling, 3:52043 
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See CRUSTACEANS 
CRANES/OPERATION 
Lifting equipment for nuclear facilities. Safety requirements 
(BWR; PWR), 3:52484 
CRANKING MODEL/NUCLEAR DEFORMATION 
Studies of the nuclear inertia in fission and heavy-ion reactions, 
3:54015 
CRATERS/COMPUTER CALCULATIONS 
Two-dimensional computer simulation of hypervelocity impact 
cratering: some preliminary results for Meteor Crater, Arizona, 
3:53832 (UCRL-80539(Rev. 1)) 
CRAY COMPUTERS/COMPUTER GRAPHICS 
High-performance graphics system for the CRAY-1, 3:54200 (LA- 
UR-78-1449) 
Interactive graphics on the CRAY-1 supercomputer, 3:54197 (LA- 
UR-78-309) 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 


See RIVERS 
CRG PROCESSES 
Production of substitute natural gas by oil gasification, 3:52210 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICALITY/COMPUTER CALCULATIONS 
Ensuring the validity of calculated subcritical limits, 3:53272 (DP- 
MS-77-125) 
CRNL MP TANDEM ACCELERATOR/MAGNETIC SHIELDING 
Use of magnetic suppression on inclined field acceleration tubes, 
3:53347 
CROPS/CLASSIFICATION 
LANDSAT data from agricultural sites: crop signature analysis, 
3:53654 (CONF-770478-P2) 
CROPS/INFRARED SPECTRA 
Further tests of the Suits reflectance model, 3:53640 (CONF- 
770478-P1) 
CROPS/INVENTORIES 
Classification of LANDSAT agricultural data based upon color 
trends, 3:53644 (CONF-770478-P2) 
LANDSAT image interpretation aids, 3:53649 (CONF-770478-P2) 
Use of LANDSAT digital data to detect and monitor vegetation 
water deficiencies, 3:53645 (CONF-770478-P2) 
CROPS/REMOTE SENSING 
Investigation of thematic mapper spatial, radiometric, and spectral 
resolution, 3:53639 (CONF-770478-P 1) 
CROPS/WATER REQUIREMENTS 
Airborne monitoring of crop canopy temperatures for irrigation 
scheduling and yield prediction (Stress degree day), 3:53035 
(CONF-770478-P2) 
CROSS-LINKING/RADIOINDUCTION 
Photochemical addition of the cross-linking reagent 4,5’,8- 
trimethylpsoralen (trioxsalen) to intracellular and viral Simian 
Virus 40 DNA-histone complexes, 3:53665 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
See also ZOOPLANKTON 
CRUSTACEANS/BIOCHEMISTRY 
Proecdysial changes in serum ecdysone titers, gastrolith 
formation, and limb regeneration following molt induction by 
limb autotomy and/or eyestalk removal in the land crab, 
Gecarcinus lateralis, 3:53571 
CRUSTACEANS/BIOLOGICAL REGENERATION 
Proecdysial changes in serum ecdysone titers, gastrolith 
formation, and limb regeneration following molt induction by 
limb autotomy and/or eyestalk removal in the land crab, 
Gecarcinus lateralis, 3:53571 
CRYOGENIC CABLES/COOLING 
Cryogenic current lead construction with self-contained automatic 
coolant vapor flow control (Patent), 3:53265 
CRYOGENIC CABLES/TECHNOLOGY ASSESSMENT 
Superconducting and resistive cryogenic power transmission 
or in the U.S.: an opportunity for cryogenic innovation, 
CRYOPUMPS/HAZARDS 
Explosion potential of neutral-beam-source cryopumps for TFTR, 
3:54156 (LBL-7246(Rev.)) 
CRYOPUMPS/PERFORMANCE TESTING 
Cryocondensation pumping, 3:53261 (BNL-50803) 
CRYSTAL LATTICES/CHANNELING 
— spatial density under statistical equilibrium, 
CULTURES (CELLS) 
See CELL CULTURES 


DAMS/STABILITY 


CURIUM/ROOT ABSORPTION 
Use of analog elements to predict the equilibrium and behavior of 
transuranic elements in the environment (Uptake by cheatgrass 
and snap beans), 3:53476 (PNL-2500(Pt.2)) 
CURIUM 242/ROOT ABSORPTION 
Weathering and aging of transuranics (Relative uptake of ***Pu, 
239Py, 241Am, %*Cm, and **7Np by cheatgrass, alfalfa, barley, 
and peas), 3:53477 (PNL-2500(Pt.2)) 
CUSP 
See CUSPED GEOMETRIES 
CUSPED GEOMETRIES/LASER-PRODUCED PLASMA 
High-temperature high-quality deuterium plasma production by 
laser beams and interactions with magnetic fields, 3:54094 
CUTTING TOOLS/STRESSES 
Rock breaking using ape ht discs (Tunnelling machines), 3:51864 
CUTTING TOOLS/WEAR RESISTANCE 
Rock breaking using cutting discs (Tunnelling machines), 3:51864 
CYANIDES/CHEMICAL PREPARATION 
Structural studies of precursor and partially oxidized conducting 
complexes. XIII. A neutron diffraction and x-ray 
scattering study of the dimerized platinum chain in rubidium 
tetracyanoplatinate chloride (2:1:0.3) trihydrate, 
Rb2[Pt(CN),]Clo 3.3.0H2O, 3:53206 
Structural studies of precursor and partially oxidized conducting 
complexes. XV. A combined neutron and x-ray diffraction 
study of ammonium tetracyanoplatinate chloride trihydrate, 
(NH4)e[Pt(CN).]Clo s.3H2O, 3:53207 
CYANIDES/STRUCTURAL CHEMICAL ANALYSIS 
Structural studies of precursor and partially oxidized conducting 
complexes. XIII. A neutron diffraction and x-ray diffuse 
scattering study of the dimerized platinum chain in rubidium 
tetracyanoplatinate chloride (2:1:0.3) trihydrate, 
Rb2[Pt(CN).]Clo 3.3.0H2O, 3:53206 
Structural studies of precursor and partially oxidized conducting 
complexes. XV. A combined neutron and x-ray diffraction 
study of ammonium tetracyanoplatinate chloride trihydrate, 
(NH4)2[Pt(CN)4]Clo 3.3H2O, 3:53207 
CYBERNETICS 


Dimensional analysis, similarity, analogy, and the simulation 
theory, 3:54040 (ANL/EES-CP-12) 
CYCLOTRON INSTABILITY/DISPERSION RELATIONS 
High frequency electromagnetic cyclotron instability in hot 
plasma, 3:54105 
CYCLOTRON INSTABILITY/STABILIZATION 
Feedback stabilization of drift-cyclotron instability and its 
application to space plasma, 3:53861 (IPPJ-286) 
CYCLOTRONS/USES 
Papers presented at the conference on radiocarbon dating with 
accelerators, 3:53337 (LBL-7585) 
Plans for radioisotope dating with the Lawrence Berkeley 
Laboratory 88-inch cyclotron, 3:53340 (LBL-7585) 
Radioisotope dating with the LBL 88” cyclotron, 3:53338 (LBL- 
7585) 
Technical considerations for dedicated systems: the cyclotron, 
3:53339 (LBL-7585) 
CYSTEINE/BIOLOGICAL EFFECTS 
Effects of L-cysteine, L-cysteine derivatives and ascorbic acid on 
lead excretion in rats, 3:53594 
CYTOCHROME OXIDASE/METABOLISM 
Copper metabolism in an animal cancer model (Rats, mammary 
adenocarcinoma), 3:53605 
CYTOCHROMES/BIOCHEMISTRY 
Purification and characterization of the photoreducible b-type 
cytochrome from Dictyostelium discoideum, 3:53621 


D 


DAMS/CONSTRUCTION 
Beas Dam: salient design features, 3:52219 
DAMS/DESIGN 
Beas Dam: salient design features, 3:52219 
DAMS/ENVIRONMENTAL EFFECTS 
Dissolved atmospheric gas supersaturation of water and the 
bubble disease of fish. Completion report (O2, N2, COs, Ar), 
3:53535 (PB-276122) 
DAMS/FOUNDATIONS 
Beas Dam: salient design features, 3:52219 
DAMS/STABILITY 
‘Photo sleuths’ put serious mining hazards into focus, 3:51819 
Computerized slope stability analysis of refuse piles and 
impoundments by the simplified Bishop method, 3:51771 





DAPEX PROCESS 


DAPEX PROCESS 
Some milestone solvent extraction processes at the Oak Ridge 
National Laboratory, 3:52116 
DARRIEUS ROTORS/AIRFOILS 


SS spoilers for vertical axis wind turbine (Patent), 3:52366 
D US ROTORS/BRAKES 
Overspeed spoilers for vertical axis wind turbine (Patent), 3:52366 
DATA ACQ’ ON SYSTEMS 
Data acquisition system for medium power neutral beam test 
facility, 3:54159 (ORNL/TM-6394) 
DATA ACQUISITION SYSTEMS/MANUALS 
Gas generator research and development, TRI-GAS Process. 
Quarterly report, October-December 1977 (Report contains 


operations de), 3:51681 (FE-1527-41) 
DATA ANALY 
Analyti 


lytical methodology, 3:53438 
DATA BASE MANAGEMENT/COMPUTER CODES 
Use of scientific data with the "MASTER CONTROL” and 
“INGRES" data management systems, 3:54219 (UCRL-81160) 
DATA COMPILATION/BEN 
ENDF/B-IV, LIB-IV, and the CSEWG benchmarks, 3:52662 
(LA-7355-MS) 
DAWSONITE/CARBONIZATION 
Oil shale retorting: kinetics of the decomposition of carbonate 
minerals and subsequent reaction of CO2 with char, 3:52073 
(UCRL-80545) 
DAYGLOW 
See AIRGLOW 
DC SYSTEMS 
See also EHV DC SYSTEMS 
HVDC SYSTEMS 
DC SYSTEMS/COST BENEFIT ANALYSIS 
Re-emergence of dc in modern power systems, 3:52973 
DC TO AC 
See INVERTERS 
ECALSO 


See ION EXCHANGE MATERIALS 
DECONTAMINATION 
Migration of radioactive wastes: radionuclide mobilization by 
as agents (Co migration at ORNL burial grounds), 
DEER/DIET 
Rockwell support studies (Ecology of Hanford radioactive waste 
burial area), 3:53470 (PNL-2500(Pt.2)) 
DEER/INVENTORIES 
Reindeer range inventory in western Alaska from computer-aided 
digital classification of LANDSAT data, 3:53486 (CONF- 
770478-P1) 
DEER/METABOLISM 
— y ae in reindeer walking on roads and on tundra, 
DEFICIENCY (NUTRITIONAL) 
See NUTRITIONAL DEFICIENCY 
DEFORMED NUCLEI/SL GROUPS 
Graded ene page of the algebra of volume-preservin 
deformations (Lie algebra), 3:53948 (ORO-3992-334) 
DELTA-1236 RESONANCES/PARTICLE PRODUCTION 
wey. of Kr scattering using the reactions K*~ p + K*~ 2* n and 
— K*~ 2 A** at 13 GeV/c, 3:53927 
DENA FUEL 
Proliferation-resistant nuclear fuel cycles (Spiking of plutonium 
with ** Pu), 3:52170 (ORNL/TM-6392) 
DENSIMETERS/FEASIBILITY STUDIES 
A feasibility study for the development of a nuclear moisture 
density measurement system for marine use. Final report, 15 
June-11 November 1977, 3:53376 (AD-A-048665) 
DEOXYPENTOSE NUCLEIC ACID 


See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
IEPLETED URANIUM/ENRICHMENT 
Method pA regenerating nuclear fuel (Patent), 3:52096 (RFP- 


Trans-248) 
DESALINATION/ECONOMICS 
The application of wind energy systems to desalination, 3:52361 
(PB-276174) 
DESORPTION/ACTIVATION ENERGY 
Peak width of a first or second order desorption transient for an 
arbitrary tem: + sweep function, 3:54026 
ee C ACID 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
IEUTERIUM/ELECTRON-MOLECULE COLLISIONS 
Velocity distribution of ey resulting from the electron impact 
dissociation of H2*, 3-5388 
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DEUTERIUM/ISOTOPE EFFECTS 

Kinetics of B-particle-induced exchange between Hz, Dz, and T2 
at 298 K, 3:52187 (UCRL-80442) 

Mechanisms of elimination reactions. 29. Deuterium kinetic 
isotope effects in eliminations from amine oxides. The 
consequences of nonlinear proton transfer, 3:53223 

DEUTERIUM/ISOTOPE SEPARATION 

Isotope separation by selective charge conversion and field 
deflection (Patent), 3:52192 

Photolytic separation of D from H in cryogenic solutions of 
formaldehyde, 3:53212 

Process for recovering evolved hydrogen enriched with at least 
one heavy hydrogen isotope (Patent), 3:52191 

IEUTERIUM/ISOTOPIC EXCHANGE 

Kinetics of B-particle-induced exchange between He, D2, and T2 
at 298 K, 3:52187 (UCRL-80442) 

DEUTERIUM IONS/STOPPING POWER 

Effect of surface impurities on low-energy implanted-ion depth 

distributions, 3:53116 
DEVELOPING COUNTRIES/AGRICULTURE 

Energy returns in agriculture, with specific reference to 

developing countries, 3:52866 
DEVELOPING COUNTRIES/ECONOMIC DEVELOPMENT 

Coping with poverty in international assistance policy: an 
evaluation of spatially integrated investment strategies (World 
Bank, USAID, and UN), 3:52876 

Project appraisal and income distribution: Kuwait Fund for Arab 
Economic Development, 3:52878 

Remote sensing utilization of developing countries: an appropriate 
technology, 3:53544 (CONF-770478-P2) 

Technical assistance and the transfer of remote sensing 
technology, 3:52899 (CONF-770478-P1) 

DEVELOPING COUNTRIES/ECONOMIC POLICY 

Employment and income distribution objectives in the Kuwait 
Fund development assistance, 3:52877 

Resource mobilization in developing countries: financial 
institutions and policies, 3:52880 

DEVELOPING COUNTRIES/ENERGY MANAGEMENT 

Energy returns in agriculture, with specific reference to 

developing countries, 3:52866 
DEVELOPING COUNTRIES/ENERGY SOURCE 

DEVELO 

Analytical framework for the assessment of energy resource and 
technology options for developing countries, 3:52892 (BNL- 
50800 


) 
DEVELOPING COUNTRIES/MULTINATIONAL 
ENTERPRISES 


Multinational corporations and dependency: a dialogue for 
dependentistas and non-dependentistas, 3:52881 
DEVELOPING COUNTRIES/REMOTE SENSING 
Transfer of remote sensing technology in the developing nations: 
an observation, 3:53781 (CONF-770478-P1) 
DEVELOPING COUNTRIES/SOCIAL SERVICES 
Employment and income distribution objectives in the Kuwait 
Fund development assistance, 3:52877 
DEVELOPING COUNTRIES/TECHNOLOGY UTILIZATION 
Analytical framework for the assessment of energy resource and 
technology options for developing countries, 3:52892 (BNL- 


DEXTRAN/ENZYME INHIBITORS 
Dextran sulfate as a contaminant of DNA extracted from 
concentrated viruses and as an inhibitor of DNA polymerases, 
3:53618 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBENZOPYRROLES 
See CARBAZOLES 
DIESEL ENGINES/COMBUSTION CHAMBERS 
Effect of the combustion chamber shape on thermal conditions of 
— of cylinder and piston group of boosted diesel engines, 
753062 
DIESEL ENGINES/COOLING SYSTEMS 
Water cooled internal combustion engine, partiularly a diesel 
engine (Patent), 3:53058 
DIESEL ENGINES/DESIGN 
Water cooled internal combustion engine, partiularly a diesel 
engine (Patent), 3:53058 
DIESEL ENGINES/EXHAUST GASES 
Analytical determination of the pressure pulse in the exhaust 
systems of combined engines, 3:53059 
DIESEL ENGINES/FUEL INJECTION SYSTEMS 
Fuel atomization in diesel engines, 3:53061 
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DIESEL ENGINES/HEATING 
Effect of the combustion chamber shape on thermal conditions of 
parts of cylinder and piston group of boosted diesel engines, 
3:53062 
DIESEL ENGINES/NOISE 
Investigation of clearances in the valve drive of the 6chrpn36/45 
diesel engine, 3:5 
DIESEL ENGINES/PERFORMANCE TESTING 
Dynamometer control of automatic testing, 3:53250 
DIESEL ENGINES/PRESSURE CONTROL 
Analytical determination of the pressure pulse in the exhaust 
systems of combined engines, 3:53059 
DIESEL ENGINES/THERMODYNAMIC MODEL 
Analytical determination of the pressure pulse in the exhaust 
systems of combined engines, 3:53059 
DIESEL ENGINES/VALVES 
Investigation of clearances in the valve drive of the 6chrpn36/45 
diesel engine, 3:53060 
DIESEL ENGINES/WASTE HEAT UTILIZATION 
Utilization of waste heat in trucks for increased fuel economy. 
Final report, 3:53019 (HCP/M1011-02) 
DIET/ENERGY BALANCE 
Effects of dry pellet diets on the metabolic rates of bluegill 
(Lepomis macrochirus), 3:53606 
DIET/METABOLISM 
Effects of dry pellet diets on the metabolic rates of bluegill 
(Lepomis macrochirus), 3:53606 
DIFFERENTIAL EQUATIONS 
See also NAVIER-STOKES EQUATION 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Significance arithmetic: application to a partial differential 
equation, 3:54210 
Stability of numerical methods for second order ordinary 
differential equations, 3:54207 
DIFFUSER AUGMENTED TURBINES/ELECTRIC 
GENERATORS 
Wind powered rotary electric generator (Patent), 3:52363 
DIOLS 
See GLYCOLS 
DIRECT CYCLE COOLING SYSTEMS 
Possibilities of direct-cycle nuclear power stations, 3:52539 
DIRECT ENERGY CONVERTERS 
See also FUEL CELLS 
MHD GENERATORS 
SOLAR CELLS 
THERMIONIC CONVERTERS 
THERMOELECTRIC GENERATORS 
DIRECT ENERGY CONVERTERS/DESIGN 
Preliminary design study of the Tandem Mirror Reactor (TMR), 
3:54125 (UCRL-52302) 
DIRECT REACTIONS/REVIEWS 
Outline of the development of the theory of direct nuclear 
reactions, 3:54009 
DISASTERS 
See ACCIDENTS 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISPLACEMENT GAGES/DESIGN 
Digital angular position indicator, 3:53386 (SAND-78-8014) 
DISTILLATION/TEMPERATURE DEPENDENCE 
Approximate correspondence of standard distillation and true 
boiling point curves of petroleum fractions, 3:51989 
DISTILLATION EQUIPMENT 
Crude oil distillation process (Patent), 3:51951 
DISTILLATION EQUIPMENT/DESIGN 
High purity electrochemical experimental system, 3:53225 (IS- 
4437) 
DISTILLATION EQUIPMENT/PERFORMANCE TESTING 
ee of liquid by gas stream from jet-directed trays, 
51955 
DISTORTED WAVE BORN APPROXIMATION 
See DWBA 
DISTRIBUTED COLLECTOR POWER PLANTS/TEST 
FACILITIES 
Operating experience at the DOE/Sandia Midtemperature Solar 
Systems Test Facility, 3:52266 (SAND-78-0820C) 
DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
Electricity and space heating supply systems, 3:52905 
DISTRICT HEATING/ECONOMIC ANALYSIS 
Economic efficiency of heat supply based on organic fuel when 
building basic-load nuclear condensation power plants, 3:52417 
Economic sensitivity analyses of and the effects of urban growth 
on district heating system implementation, 3:52902 (CONF- 
780652-1) 


DRILLING EQUIPMENT/DRILL BITS 


DISTRICT HEATING/GLOBAL ASPECTS 
District heating: a state of the art review, 1977, 3:52904 (NP- 
23272) 
DISUSED MINESHAFTS 
See ABANDONED SHAFTS 
DIVERTORS/PERFORMANCE 
Magnetic divertors, 3:54135 
D-LI HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DNA 

(Deoxyribonucleic acid.) 

Transfection of Fv-1 permissive and restrictive mouse cells with 
integrated DNA of murine leukemia viruses (host range 
restriction/Fv-1 gene/DNA transfection), 3:53622 

Transfection of Fv-1 permissive and restrictive mouse cells with 
integrated DNA of murine leukemia viruses, 3:53588 

DNA/BIOLOGICAL RADIATION EFFECTS 

Photochemical addition of the cross-linking reagent 4,5’,8- 
trimethylpsoralen (trioxsalen) to intracellular and viral Simian 
Virus 40 DNA-histone complexes, 3:53665 

DNA/BIOLOGICAL REPAIR 

Repair of depurinated DNA in vitro by enzymes purified from 

human lymphoblasts, 3:53590 
DNA/BIOSYNTHESIS 

In vitro packaging of bacteriophage T7 DNA synthesized in vitro, 

3:53617 


DNA/EXTRACTION 
Dextran sulfate as a contaminant of DNA extracted from 
concentrated viruses and as an inhibitor of DNA polymerases, 
3:53618 
DNA REPLICATION/ENCAPSULATION 
In vitro packaging of bacteriophage T7 DNA synthesized in vitro, 
3:53617 
DNA REPLICATION/IN VITRO 
In vitro packaging of bacteriophage T7 DNA synthesized in vitro, 
3:53617 


DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DOLOMITE/CARBONIZATION 
Oil shale retorting: kinetics of the decomposition of carbonate 
minerals and subsequent reaction of CO. with char, 3:52073 
(UCRL-80545) 
DOUBLE RESONANCE METHODS/ELECTRIC PROBES 
Design of a single coil double resonance NMR probe for 
combined magic angle spinning double resonance experiments, 
3:53383 (IS-4388) 
DREDGING/ENVIRONMENTAL IMPACTS 
An evaluation of oil and grease contamination associated with 
dredged material containment areas. Final report, 3:53505 (AD- 
A-048595) 
DRIFT INSTABILITY 
Impurity drift instability of dissipative type, 3:54106 
DRIFT INSTABILITY/ANALYTICAL SOLUTION 
Theory of dissipative drift instabilities in sheared magnetic fields, 
3:54098 (PPPL-1423) 
DRIFT INSTABILITY/EXCITATION 
Drift wave excitation in the THETA-pinch high pressure plasma, 
3:54096 (KFTI-75-19) 
DRILL BITS 
See also DRILLING EQUIPMENT 
DRILLS 
DRILL BITS/WEAR RESISTANCE 
Cemented carbides for coal mining, 3:51823 
DRILL CORES/INFORMATION SYSTEMS 
GEOLOG: aid to resource development, 3:51793 
DRILL CORES/SAMPLING 
Can a core tell more, 3:51931 
DRILL PIPES/FRICTION WELDING 
Inertia welding of drill pipe, 3:51934 
DRILL PIPES/STABILITY 
Elastic stability of drill pipe string in a well (static problems), 
3:51939 
DRILL PIPES/TRANSIENTS 
Method of calculation of transient processes in the nonuniform 
system of drill pipe electric drive with distributed parameters, 
3:51943 
DRILL STEM TESTING/EQUIPMENT 
Application and interpretation of drill stem test, 3:51930 (LBL- 
7027) 


DRILLING EQUIPMENT 
See also DRILL BITS 
DRILL PIPES 
DRILLS 
DRILLING EQUIPMENT/DRILL BITS 
Cemented carbides for coal mining, 3:51823 





DRILLING EQUIPMENT/RESEARCH PROGRAMS 


DRILLING EQUIPMENT/RESEARCH PROGRAMS 
Western Gas Sands Project: status report, 3:52019 (NVO-0655- 
107) 
DRILLING FLUIDS 
Problems of mastering extra deep wells, 3:51936 
DRILLING FLUIDS/ADDITIVES 
Hydrodynamic principles of i ey! = cael of wiring 
oo (Book in Russian), 3:5 
D 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLING RIGS/EQUIPMENT 
Some problems of calculation and selection of cementing 


t of floating drilling rigs, 3:51946 
DRILLING RIGS/ MARKET 
Supply-demand analysis. Executive summary of the mobile oil 
drilling rig and support craft markets. Final report, 3:51962 (PB- 
276408 


ae ow RIGS/SUPPLY AND DEMAND 
A supply-demand analysis. Volume I. of the mobile oil drilling rig 
market, 1977-1987. Final report, 3:51960 (PB-276406) 


RILLS 
See also DRILL BITS 
DRILLING EQUIPMENT 
WELL DRILLING 
DRILLS/DESIGN 
Advanced turbodrills for geothermal wells, 3:52345 (LA-UR-78- 
1239) 
DRINKING WATER/POLLUTION 
Human health effects of selenium in a rural Colorado drinking 
water supply, 3:53725 
DRINKING WATER/WATER QUALITY 
Water quality: proceedings of an international forum (Book), 
3:53524 
DRINKING WATER/WATER TREATMENT 
Use and regeneration of activated carbon in the treatment of 
residual and drinking waters, 3:51718 
DROSOPHILA/RADIOSENSITIVITY 
Influence of sex on the radiation-induced life span modifications in 
Drosophila melanogaster, 3:53666 
DRYERS, THEMATICAL MODELS 
Flow visualisation and residence time studies in a spray drier, 
3:53041 
DRYERS/NOZZLES 
Flow visualisation and residence time studies in a spray drier, 
1 


3:5 
DUAL-PURPOSE POWER PLANTS/CO-GENERATION 
— ae and combined heat and power generation, 
4 
DUAL-PURPOSE POWER PLANTS/EFFICIENCY 
Performance of heat-and- “power plants with equipment for the 
pressure of 130 kgf/cm’ and some ways to save fuel, 3:52415 
DUAL-PURPOSE POWER PLANTS/FUEL CONSUMPTION 
Performance of heat-and- “power plants with equipment for the 
ressure of 130 te and some ways to save fuel, 3:52415 
/CONTAMINATI 
"eae of copper and Sickel levels in primaries from black and 
— ducks collected in the Sudbury district, Ontario, 
DUSTS/CONTROL 
Coal mining safer and more attractive, 3:51840 
Control of the mining environment, 3:51836 
Dust suppression by spraying in mine workings, 3:51861 
Nomographs for pipe sizing for water supply, 3:51812 
Treatment system is innovative for coal storage facility, 3:51875 
DUSTS/EXPLOSIONS 
Underground explosions in coal mines, 3:51909 
DUSTS/MONITORING 
Standard calibration and maintenance procedures for wet test 
meters and coal mine respirable dust samplers, 3:51783 
DUSTS/REMOVAL 
Dust removal from hot and compressed gas streams by fibrous- 
and granular-bed filters: a state of the art review (101 
references), 3:51763 (ANL/CEN/FE-77-9) 
Reduction of emissions in pushing coke out of retorts, 3:51667 
DWBA 
(Distorted wave born approximation.) 
DWBA/REVIEWS 
Outline of the development of the theory of direct nuclear 
reactions, 3:54009 
DYE LASERS/CHEMICAL PROPERTIES 
Structure and p — of laser dyes (Book chapter), 3:53308 
DYE LASERS/ 
Sesame dye lasers (Book chapter), 3:53306 
DYE LASERS/MODE LOCKING 
Mode-locking of dye lasers (Book chapter), 3:53307 
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DYE LASERS/OPERATION 
Principles of dye laser operation (Book chapter), 3:53305 
DYE LASERS/PHYSICAL PROPERTIES 
Structure and properties of laser dyes (Book chapter), 3:53308 
DYE LASERS/REVIEWS 
Dye lasers (Book), 3:53304 
Progress in dye lasers: September 1973 till March 1977 (Book 
chapter), 3:53310 
DYE LASERS/TUNING 
Continuous-wave dye lasers (Book chapter), 3:53306 
DYE LASERS/USES 
Applications of dye lasers (Book chapter), 3:53309 
YES/ENVIRONMENTAL TRANSPORT 


Field studies of dispersion in a shallow sandy aquifer, 3:53752 
(LBL-7027) 
DYNAMIC MASS SPECTROMETERS/AUTOMATION 
TI 960/CEC-620 automated mass spectrometer, 3:53191 (MLM- 
2529(OP)) 
DYNAMOMETERS 
Dynamometer control of automatic a 3:53250 
DYSPROSIUM ALLOYS/TRANSITION TEMPERATURE 
Superconductivity of fec-La-heavy-rare-earth alloys, 3:53117 


LAYER 
See E REGION 
E REGION/ELECTRON DENSITY 
A rocket-borne — photometer, 3:53863 (N-78-12585) 
EARTH ATMOSP 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
EARTH ATMOSPHERE/AIR POLLUTION 
West Antarctic ice sheet and carbon dioxide greenhouse effect: a 
threat of disaster, 3:53417 
EARTH ATMOSPHERE/BOUNDARY LAYERS 
Solution of the time-dependent Navier-Stokes equations via 
F.E.M., 3:53904 (UCRL-80125) 
EARTH ATMOSPHERE/CHEMICAL COMPOSITION 
Possible variations in atmospheric ozone related to the eleven year 
solar cycle, 3:53852 (UCRL-80473) 
EARTH ATMOSPHERE/GREENHOUSE EFFECT 
Will climatic changes occur in the next decades due to increasing 
combustion, 3:51786 
EARTH ATMOSPHERE/OZONE 
Effect of trichlorofluoromethane and molecular chlorine on ozone 
formation by simulated solar radiation, 3:53229 (N-78-12167) 
EARTH ATMOSPHERE/POLLUTION 
Ecologist/meteorologist workshop, 1976, 3:53402 (CONF- 
7608 116-) 
Panel III: plants as sources of airborne materials, 3:53410 (CONF- 
7608 116-) 
EARTH ATMOSPHERE/RADIOACTIVE AEROSOLS 
Charge distributions for radioactive aerosols in a bipolar 
atmosphere permeated by an electric field, 3:53443 (UCRL- 
13861-1) 
EARTH ATMOSPHERE/REMOTE SENSING 
Atmospheric sounding with ive microwaves: review and 
prognosis, 3:53409 (CONF-770478-P1) 
EARTH ATMOSPHERE/TEMPERATURE GRADIENTS 
Multichannel passive microwave atmospheric temperature 
sounding system, 3:53382 (CONF-770478-P2) 
EARTH ATMOSPHERE/THERMAL POLLUTION 
Preliminary result of a three dimensional numerical simulation of 
cloud formation over a cooling pond, 3:53445 (CONF-780520-4) 
EARTH CRUST/REMOTE SENSING 
Remote infrared spectroscopy of the earth, 3:53811 (CONF- 
770478-P2) 
EARTH CRUST/RESOURCE ASSESSMENT 
Survey of users of earth resources remote sensing data, 3:53816 
(CONF-770478-P2) 
EARTHQUAKE MAGNITUDE/FORECASTING 
ern method of predicting the maximum magnitudes of 
. ~ = earthquakes as applied to the northern Italy area, 
EARTHQUAKE MAGNITUDE/MEASURING METHODS 
Quantification of earthquakes, 3:53766 
EARTHQUAKES/EARTHQUAKE MAGNITUDE 
Geotectonic method of predicting the maximum magnitudes of 
— earthquakes as applied to the northern Italy area, 
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EARTHQUAKES/ENERGY LEVELS 
Determining the energy of earthquakes at distances up to 3000 km, 
3:53770 CRL-Traxs-1 1391) 
EARTHQUAKES/STATISTICAL MODELS 
: uake occurrence as stochastic event: (1) theoretical models, 
53768 
EAST MESA GEOTHERMAL FIELD 
See also IMPERIAL VALLEY 
EAST MESA GEOTHERMAL FIELD/GEOTHERMAL WELLS 
Application of well testing to liquid dominated geothermal 
systems, 3:52336 (LBL-7027) 
Variable rate multiple well testing analysis, 3:52348 (LBL-7027) 
E-BEAM TYPE REACTORS/FEASIBILITY STUDIES 
a er technology for inertial confinement, 3:54172 
(SA 78-0753C) 
EBR-1 REACTOR/REACTOR OPERATION 
Fast reactor operation in the United States, 3:52571 (CONF- 
780407-6) 
EBR-2 REACTOR/COVER GAS 
EBR-II cover-gas cleanup system, 3:52572 (CONF-780407-7) 
EBR-2 REACTOR/FUEL PINS 
Analysis of mixed oxide fuel irradiated in EBR-II: measured vs. 
predicted burnup, 3:52760 (HEDL-TME-77-60) 
EBR-2 REACTOR/REACTOR KINETICS 
Summary, analysis, and comparison of data from experiments with 


the EBR-II Mark IIB oscillator rod, 3:52749 (ANL-77-87) 
EBR-2 REACTOR/REACTOR OPERATION 
Analytical study of the feasibility of irradiating **U/***Th metal 
fuel experiments in EBR-II, 3:52559 (ANL-78-17) 
Fast reactor operation in the United States, 3:52571 (CONF- 
780407-6) 


(Emergency core cooling system.) 
See also CORE SPRAY SYSTEMS 
ECCS/PERFORMANCE 
Recent advances in alternate ECCS studies for pressurized-water 
reactors, 3:52837 
ECCS/PERFORMANCE TESTING 
BWR Blowdown/Emergency Core Cooling. Eighth quarterly 
fet ee report, October 1-December 31, 1977, 3:52791 (GEAP- 
REG-21304-8) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY 
See also RADIOECOLOGY 
ECOLOGY/REMOTE SENSING 
Land utilization and ecological aspects in the Sylhet-Mymensingh 
Haor region of Bangladesh: an analysis of LANDSAT data, 
3:53489 (CONF-770478-P2) 
ECONOMIC ANALYSIS 
See also INPUT-OUTPUT ANALYSIS 
Energy Systems Studies Program annual report, Fiscal Year 1977 
(Brookhaven Nat'l. Lab.), 3:52861 (BNL-50822) 
Stanford PILOT energy/economic model, 3:52862 (EPRI-EA- 
626(Vol.2)) 
ECONOMIC ANALYSIS/CALCULATION METHODS 
Three modes of energy cost analysis: then-current dollars, base- 
year dollars, and perpetual-constant dollars, 3:52869 (ORAU/ 
ITEA-78-10(M)) 
ag teeny = GROWTH/ENERGY CONSUMPTIO 
demand and conservation analysis, 3:52906 XBNL- 24328) 
ECON MIC GROWTH/GLOBAL ASPECTS 
me demand and conservation analysis, 3:52906 (BNL-24328) 
MIC POLICY 
= Optimal cap capital policy with bounded investment plans, 3:52879 
INOMIC POLICY/GLOBAL ASPECTS 
OPEC and the dollar dilemma, 3:52873 
a in crowded water (International economics), 3:52872 


See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
ECOSYSTEMS/DATA ANALYSIS 
ae terrestrial ecosystems by analysis of nutrient export, 
5345 
ECOSYSTEMS/MONITORING 
ee terrestrial ecosystems by analysis of nutrient export, 
53 
ECOSYSTEMS/POLLUTION 
Movements of heavy metals and organohalogens through food 
—— a their effects on populations and communities, 
534 
ECR HEATING 
Theoretical study of microwave heating in ELMO bumpy torus, 
3:54046 (CONF-780705-2) 
/REVIEWS 


Twenty-five years of the common market in coal, 1953-1978 
(Book; genesis and growth), 3:52943 


ELECTRIC MOTORS 


ECUADOR/CHEMICAL INDUSTRY 
Licensing and technology dependence in the Andean Group, 
3:52875 
ECUADOR/METAL INDUSTRY 
oe and technology dependence in the Andean Group, 
3:52875 
EEL/AQUACULTURE 
Integration of thermal and food processing residuals into a system 
for commercial culture of freshwater shrimp. (power plant 
waste heat utilization in aquaculture). Volume II. Final report 
Jul 74-Oct 76, 3:53043 (PB-276185) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFR REACTOR 
See JOYO REACTOR 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EGYPTIAN ARAB REPUBLIC/ECONOMIC POLICY 
OPEC and the Middle East: the impact of oil on societal 
development (Book), 3:52945 
EGYPTIAN ARAB REPUBLIC/GEOCHEMICAL SURVEYS 
Application of LANDSAT satellite imagery for iron ore 
prospecting in the western desert of Egypt, 3:53821 (CONF- 
770478-P2) 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/ELECTRICAL FAULTS 
Influence of network conditions on short-circuit treats to 
transformers with upper voltages of 110, 220, and 400 kV, 


3:52448 
EHV AC SYSTEMS/TECHNOLOGY ASSESSMENT 
Overview of electric transmission (technology and economics), 
3:52446 (BNL-24398) 
EHV DC SYSTEMS/TECHNOLOGY ASSESSMENT 
Overview of electric transmission (technology and economics), 
3:52446 (BNL-24398) 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/CATHODES 
Electrochemical cell and cathode for same (Patent; C/Zn on Li/C 
with POCI/sub 3/ or SOCI/sub 2/, 950 Wh/1, 1900 Ah), 
3:52856 
ELECTRIC BATTERIES/ELECTRODES 
Wick-and-pool electrodes for electrochemical cell (Patent), 
3:52858 
ELECTRIC BATTERIES/EQUIPMENT INTERFACES 
Interaction of batteries and fuel cells with electrical distribution 
systems: line commutated converter interface, 3:52419 
Interaction of batteries and fuel cells with electrical distribution 
systems: force commutated converter interface, 3:52420 
ELECTRIC BATTERIES/REVIEWS 
Can storage batteries save petroleum fuels; and tall batteries with 
higher outputs (Review of 10th International Power Sources 
Symposium in Brighton), 3:52851 
ELECTRIC CABLES 
See also COAXIAL CABLES 
CRYOGENIC CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/DESIGN 
System for underground distribution of electrical power and 
electrical cable construction for use therein (Patent), 3:52447 
ELECTRIC CABLES/ELECTRICAL INSULATION 
The influence of water on the electric strength of an ethylene- 
propylene monomer insulation, 3:52440 (N-78-13356) 
ELECTRIC CABLES/SUPPORTS 
Seismic analysis and design of electrical cable trays and support 
systems, 3:52697 
ELECTRIC CONTROLLERS/DESIGN 
Up-and-down chopper circuit oor application), 3:53321 
ELECTRIC FIELDS/BIOLOGICAL EFFECTS 
Hazard at a distance: effects of in to the electric and 
magnetic fields of high voltage transmission lines, 3:53737 
ELECTRIC FIELDS/HEALTH HAZARDS 
Hazard at a distance: effects of exposure to the electric and 
magnetic fields of high voltage transmission lines, 3:53737 
ELECTRIC GROUNDS/CALCULATION METHODS 
Numerical calculation of complex deep anodic grounding in two- 
layered soil, 3:51958 
ELECTRIC MOTORS 
See also SUPERCONDUCTING MOTORS 





ELECTRIC MOTORS/TEST FACILITIES 


ELECTRIC MOTORS/TEST FACILITIES 
Saint denis motor-testing facility of electricite de france, 3:52407 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 

Electrification of petroleum and gas industry in the soviet period, 

3:51937 
ELECTRIC POWER/CHARGES 

Electric utility rate design study: rate design and load control; 
issues and directions, 3:52950 (NP-22566) 

ELECTRIC POWER/COMPARATIVE EVALUATIONS 

Optimum industrial utilization of gaseous fuels, 3:52911 

ELECTRIC POWER/COST 

Electric cost-of-service program. Part 2. System documentation, 
3:52970 (TID-28566) 

ELECTRIC POWER/DEMAND FACTORS 

Demand for electric energy in the United States, 3:52971 

Development of energy consumption in the Federal Republic of 
Germany (To 1990), 3:52933 

ELECTRIC POWER/HEALTH HAZARDS 

Trace substances and electric power generation: the need for 
epidemiological studies to determine health risks (Metals, gases, 
organic compounds), 3:53728 

ELECTRIC POWER/INTERCHANGEABILITY 

Some measures of regional-industrial interfuel substitution 
potentials, 3:52891 (BNL-24368) 

ELECTRIC POWER/RESEARCH PROGRAMS 

Program information notice, 3:52947 (DOE/ET-0059) 

ILECTRIC PROBES/DESIGN 

Design of a single coil double resonance NMR probe for 
combined magic angle spinning double resonance experiments, 
3:53383 (IS-4388) 

ELECTRIC PROBES/PERFORMANCE 

Considerations on the multielectrode probes for plasma 

diagnostics, 3:54066 
ELECTRIC UTILITIES 

See PUBLIC UTILITIES 
ELECTRIC UTILITIES/COAL 

Environmental regulation and the allocation of coal: a regional 
analysis (Book), 3:52944 

ELECTRIC UTILITIES/COMPLIANCE 

Review and synopsis of public participation regarding sulfur 
dioxide and particulate emissions from (R71-23), (R74-2), and 
(R75-7). Final report (Illinois), 3:53413 (PB-276358) 

ELECTRIC UTILITIES/ENERGY MODELS 

Applicability of Brookhaven National Laboratory's energy models 
to electric utility R and D planning. Final report (BESOM and 
DESOM), 3:52949 (EPRI-EA-807) 

ELECTRIC UTILITIES/FUELS 

Report to the Federal Trade Commission on the use of automatic 
fuel adjustment clauses and the fuel procurement practices of 
investor-owned electric utilities, 3:52421 (PB-275451) 

ELECTRIC UTILITIES/LOAD MANAGEMENT 

Electric utility rate design study: rate design and load control; 
issues and directions, 3:52950 (NP-22566) 

Impact of electric passenger automobiles on utility system loads, 
1985-2000, 3:52948 (EPRI-EA-623) 

Interaction of batteries and fuel cells with electrical distribution 
systems: line commutated converter interface, 3:52419 

Interaction of batteries and fuel cells with electrical distribution 
systems: force commutated converter interface, 3:52420 

ELECTRIC UTILITIES/MANAGEMENT 

Project control systems developed by southeastern utilities. Final 
report, 3:52454 (COO-4121-2(Suppl.)) 

ELECTRIC UTILITIES/OPEN-CYCLE COOLING SYSTEMS 

Progress of research on waste energy management for electric 
power plants. IIT Waste Energy Management Project progress 
report No. 2, 3:52903 (COO-4531-2) 

ELECTRIC UTILITIES/RATE STRUCTURE 

Electric utility rate design study: rate design and load control; 
issues and directions, 3:52950 (NP-22566) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: Alaska, 3:52951 (NP-22979) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
a and industrial services: Alabama, 3:52952 (NP- 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: South Carolina, 3:52953 
(NP-22981) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
i and industrial services: Pennsylvania, 3:52954 (NP- 
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National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: Ohio, 3:52955 (NP-22983) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: North Dakota, 3:52956 
(NP-22984) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: Nebraska, 3:52957 (NP- 
22986) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: Kentucky, 3:52958 (NP- 
22987) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: Michigan, 3:52959 (NP- 
22988) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: Mississippi, 3:52960 (NP- 
22989) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: Nevada, 3:52961 (NP- 
22990) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: New Hampshire, 3:52962 
(NP-22991) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: North Carolina, 3:52963 
(NP-22992) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: Florida, 3:52964 (NP- 
22993) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential 
commercial, and industrial services: Idaho, 3:52965 (NP-22994) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: Iowa, 3:52966 (NP-22995) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: New Jersey, 3:52967 (NP- 
22997) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: New Mexico, 3:52968 (NP- 
22998) 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: New York, 3:52969 (NP- 

999 


ELECTRIC UTILITIES/RESEARCH PROGRAMS 
Applicability of Brookhaven National Laboratory's energy models 
to electric utility R and D planning. Final report (BESOM and 
DESOM), 3:52949 (EPRI-EA-807) 
ELECTRIC UTILITIES/THERMAL INSULATION 
Utility-sponsored home-insulation programs (Factors in designing 
and implementing), 3:52908 (HCP/W1227-01) 


ELECTRIC UTILITIES/WASTE DISPOSAL 


Assessment of the solid waste impact of the National Energy Plan, 
3:51765 (BNL-50708) 
ELECTRIC UTILITIES/WASTE HEAT UTILIZATION 
Progress of research on waste energy management for electric 
power plants. IIT Waste Energy Management Project progress 
report No. 2, 3:52903 (COO-4531-2) 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CONDUCTOR DEVICES 
LIGHTNING ARRESTERS 
ELECTRICAL EQUIPMENT/TEST FACILITIES 
60 kA heat build-up test equipment at the renardieres power test 
laboratory, 3:52393 
ELECTRICAL INSULATION 
Vhv metal-clad SF¢-insulated substations. ten years of industrial 
experiments, 3:52449 
ELECTRICAL INSULATION/DIELECTRIC PROPERTIES 
The influence of water on the electric strength of an ethylene- 
propylene monomer insulation, 3:52440 (N-78-13356) 
ELECTRICAL INSULATORS/BREAKDOWN 
High voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual report, October 1, 1977-March 31, 1978 
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(Summaries of research activities at Oak Ridge National 
Laboratory), 3:53171 (ORNL/TM-6384) 
ELECTRIC-POWERED VEHICLES/DEMAND FACTORS 
Impact of electric passenger automobiles on utility system loads, 
1985-2000, 3:52948 (EPRI-EA-623) 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
Development and field evaluation of an electrochemical ozone 
monitor, 3:53420 
ELECTROCHEMICAL CELLS/CHARGE TRANSPORT 
Radially dependent convective Warburg problem for a rotating 
disk, 3:53226 
ELECTROCHEMICAL CELLS/DESIGN 
Gas phase free liquid chlorine electrochemical systems (Patent), 
3:52852 
High purity electrochemical experimental system, 3:53225 (IS- 
4437 


) 
ELECTROCHEMICAL CELLS/ELECTRODES 
Wick-and-pool electrodes for electrochemical cell (Patent), 
3:52858 
ELECTROCHEMICAL CELLS/INVERTERS 
Matching functioning of an electrochemical current source and 
voltage transformer, 3:52994 
ELECTROCHEMICAL ENGINES/EVALUATION 
Electrochemical engines for power generation and load-leveling at 
sites for underground coal conversion, 3:51696 (LA-UR-78- 
1402 


ELECTROCHEMICAL ENGINES/THERMODYNAMICS 
Electrochemical engines for power generation and load-leveling at 
sites for underground coal conversion, 3:51696 (LA-UR-78- 
402 


1402) 
ELECTRODES/MATERIALS 
Problems of obtaining electrode pitches suitable for the 
manufacture of improved products from coals, 3:51719 
ELECTRODES/PERFORMANCE 
Some techniques for the characterization of cokes and graphites 
(Electrode Materials), 3:51729 
ELECTRODES/PERFORMANCE TESTING 
Assessment techniques for graphite electrodes, 3:51728 
ELECTRODES/QUALITY CONTROL 
Assessment techniques for graphite electrodes, 3:51728 
ELECTROLYTES/FABRICATION 
Method of making fuel cell elements (Patent; solid electrolytes for 
high-temperature fuel cells), 3:52995 
ELECTROMAGNETIC ISOTOPE SEPARATORS/PLANNING 
—e test of KUR-ISOL. Ion source, 3:52189 (KURRI-TR- 


46) 
ELECTROMAGNETIC LENSES/FOCUSING 
Measurement of focus and spherical aberration of an electron 
microscope objective lens, 3:53391 
ELECTRON BEAM TYPE REACTORS 
See E-BEAM TYPE REACTORS 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON COLLISIONS/ELASTIC SCATTERING 
Experimental and theoretical study of electron impact excitation 
of Cu (Differential cross sections), 3:53875 
ELECTRON COLLISIONS/EXCITATION 
Experimental and theoretical study of electron impact excitation 
of Cu (Differential cross sections), 3:53875 
ELECTRON COLLISIONS/INELASTIC SCATTERING 
Experimental and theoretical study of electron impact excitation 
of Cu (Differential cross sections), 3:53875 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON MICROSCOPES/ELECTROMAGNETIC LENSES 
Measurement of focus and spherical aberration of an electron 
microscope objective lens, 3:53391 
ELECTRON MICROSCOPY 
Limiting factors in specimen thickness in conventional and 
scanning transmission electron microscopy, 3:53582 
ELECTRON PAIRS/PARTICLE PRODUCTION 
Study of photons produced simultaneously with the J/psi particles 
at the CERN Intersecting Storage Rings, 3:53915 
ELECTRON REACTIONS/ELASTIC SCATTERING 
Coulomb energies in S-shell nuclei and hypernuclei, 3:53965 
ELECTRON-ATOM COLLISIONS/ELASTIC SCATTERING 
Electron impact excitation cross-sections for Kr at 15, 30, 50 and 
100 eV (Differential cross sections), 3:53899 
ELECTRON-ATOM COLLISIONS/INELASTIC SCATTERING 
Addenda: Inelastic collisions of fast charged particles with atoms 
and molecules: The Bethe theory revisited, 3:53891 
Inelastic differential cross sections for electron-impact excitation 
of argon, 3:53885 


EMISSION/STANDARDS 


ELECTRONIC CIRCUITS 
See also COINCIDENCE CIRCUITS 
MICROELECTRONIC CIRCUITS 
ELECTRONIC CIRCUITS/LASERS 
Pulsed acousto-optical modulator driver, 3:53352 
ELECTRON-ION COLLISIONS/CHARGE EXCHANGE 
Excitation and ionization of ions by electron impact. Technical 
progress report, September 1, 1977-May 31, 1978, 3:54071 
(ORO-3027-43) 

ELECTRON-ION COLLISIONS/RESEARCH PROGRAMS 
Excitation and ionization of ions by electron impact. Technical 
progress report, September 1, 1977-May 31, 1978, 3:54071 

(ORO-3027-43) 
ELECTRON-MOLECULE COLLISIONS/DISSOCIATION 
Velocity distribution of H(2S) resulting from the electron impact 
dissociation of H2*, 3:53886 
ELECTRON-MOLECULE COLLISIONS/ELASTIC 
SCATTERING 
Recent applications of the R-matrix method to problems in low- 
energy electron-diatomic-molecule scattering (Cross sections), 
3:53897 
Theory of low-energy electron-molecule collisions: a comparison 
of electron-CO, and electron-N2 elastic and rotational-excitation 
cross sections (Total cross sections, polarization), 3:53887 
ELECTRON-MOLECULE COLLISIONS/EXCITATION 
Theory of low-energy electron-molecule collisions: a comparison 
of electron-CO, and electron-N2 elastic and rotational-excitation 
cross sections (Total cross sections, polarization), 3:53887 
ELECTRON-MOLECULE COLLISIONS/INELASTIC 
SCATTERING 
Addenda: Inelastic collisions of fast charged particles with atoms 
and molecules: The Bethe theory revisited, 3:53891 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
Jets in e* e~ annihilation (Cross section ratio, 2.6 to 7.8 GeV, 
review), 3:53913 (SLAC-PUB-2118) 
Threshold and other properties of U particle production in e* e~ 
annihilation, 3:53912 (SLAC-PUB-1748) 
ELECTRON-POSITRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Jets in e* e~ annihilation (Cross section ratio, 2.6 to 7.8 GeV, 
review), 3:53913 (SLAC-PUB-2118) 
ELECTRONS 
See also RUNAWAY ELECTRONS 
ELECTRONS/MAGNETIC MOMENTS 
Variation of the charged particle magnetic moment during 
nonadiabatic motion in a dipole field, 3:53935 
ELECTROSTATIC ANALYZERS/BEAM MONITORS 
Effects of a long entrance aperture upon the azimuthal response of 
spherical section electrostatic analyzers, 3:53344 
ELEMENTS 
See also METALS 
TRANSURANIUM ELEMENTS 
ELEMENTS/TOXICITY 
Toxic trace elements and oil shale production, 3:53466 
ELMO BUMPY TORUS/ECR HEATING 
Theoretical study of microwave heating in ELMO bumpy torus, 
3:54046 (CONF-780705-2) 
EMBRYONIC CELLS 
L cell virus: infectivity for type N and B mouse embryo cells, 
3:53626 
EMBRYONIC CELLS/BIOCHEMISTRY 
Metabolism of benzo(a)pyrene: comparison of rodent liver and 
embryonic cells in tissue culture (Rats, hamsters, mice), 3:53550 
(CONF-77061 19-2) 
EMBRYONIC DEVELOPMENT 
See ONTOGENESIS 
EMBRYOS/ONTOGENESIS 
Effects of microwave exposure on functional maturation of the 
rat. Final report 1 Mar 75-31 Aug 77, 3:53735 (AD-A-048880) 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLAN 
Disaster control practice. Section 1-5. Civil protection, disaster 
control, Rescue service, safety and order, civil defence (German 
Federal Republic), 3:52840 
Energy emergencies (Handbook), 3:52888 
EMERGENCY PLAN/MEETINGS 
State planning for winter energy emergencies: workshop 
materials, 3:52916 (CONF-771160-) 
EMISSION/STANDARDS 
Niagara frontier emission inventory, 1975. Particulate matter and 
sulfur dioxide point and area source inventories for Erie and 
poe ong Counties in New York. Final report, 3:53449 (PB- 
5862) 





ENCAPSULATION/IN VITRO 


ENCAPSULATION /IN VITRO 

In vitro packaging of bacteriophage T7 DNA synthesized in vitro, 
3:53617 

aale ~ ptt ee o 9 facil lannin, lian 

ered Act and energy ity p ig: compliance 

and conflict, 3:528 3:52883 (BNL-50841) 
ENERGY 

See also GEOTHERMAL ENERGY 

SOLAR ENERGY 
ENERGY/DECISION MAKING 
—— a energy/environment policy using decision analysis, 

ENERGY/STANDARDIZED TERMINOLOGY 

Thesaurus of descriptors for the vertical file system, 3:54218 
(COO-2977-11) 

ENERGY ANALYSIS 

Energy Systems Studies Program annual report, Fiscal Year 1977 
(Brookhaven Nat'l. Lab.), 3:52861 (BNL-50822) 

Industrial International Data Base: energy analysis methodology. 
Rational use of energy program pilot study. Final report, 
3:52974 (NATO/CCMS-75) 

Thermod ics and its value as an ener, y policy tool, 3:52865 

ENERGY ANALYSIS/COMPUTER CO 

Verification methodology for the DOE-1 building energy analysis 

computer program, 3:52277 (LA-UR-78-1493) 
ENERGY CONSERVATION 

Researches on total energy systems. 2. Role of conservation in 
energy systems, 3:52913 

Whither energy: future shock or greening (Lecture outlining 
factors for policy formulation), 3:52935 (BNL-50686) 

ENERGY CONSERVATION/ECONOMIC ELASTICITY 
Demand and conservation of end-use and primary energy in the 
residential and commercial sectors, 3:52928 
ENERGY CONSERVATION/ENERGY POLICY 
Energy demand and conservation analysis, 3:52906 re 
ENER Y CONSERVATION/IMPLEMENTATIO: 

Advisory Council on Energy Conservation. Paper .. Energy for 
transport: long-term possibilities (Monograph), 3:52912 

Report to Congress: implementation of energy conservation 

grams with the Federal government pursuant to the Energy 
Soller on and Conservation Act, 3:52910 oe ID-28608) 
ENERGY CONSERVATION/LEGAL ASPECTS 
Government procurement and operations (Book), 3:52941 
ENERGY CONSERVATION/MANUALS 

No heat, no rent: an urban solar and energy conservation manual. 

Final report, 3:52281 (PB-275657) 
ENERGY CONSERVATION/MARKETING RESEARCH 
em costing, government policies, and the diffusion of 
ergy-conserving technology, 3:52874 
ENERG CONSERVATION/PR 


Government procurement and operations aE 3:52941 
ENERGY CONSERVATION/PUBLIC OPINIO 
Energy use and conservation incentives: a study of the 
— United States (Book; analysis of 2,403 queries), 
ENERGY CONSERVATION/PUBLIC RELATIONS 
Home energy savers program, 3:53022 (TID-28573) 


ENERGY CONSERVATION/RECOMMENDATIONS 
Advisory Council on Ener: — Conservation. Paper 2. Passenger 
—— a port: short- and m -term considerations (Monograph), 
ENERGY ‘CONSERVATION/STANDARDIZED 
TERMINOLOGY 
Thesaurus of descriptors for the vertical file system, 3:54218 
(COO-2977-11) 
ENERGY CONSERVATION/URBAN AREAS 
Planning program to accelerate energy conservation in 
municipalities. Interim report, 3:52907 (HCP/M5017-01/1) 
ENERGY CONSUMPTION/COMPARATIVE EVALUATIONS 
Researches on total energy systems. 2. Role of conservation in 
energy systems, 3:52913 
ENERGY CONSUMPTION/DATA COMPILATION 
Monthly energy review, 3:52932 
Monthly energy review, 3:52931 
Monthly energy review, 3:52929 
Monthly energy review, 3:52925 
Monthly energy review, 3:52922 
Monthly energy review, 3:52921 
ENERGY CONSUMPTION/ECONOMIC GROWTH 
Energy demand and conservation analysis, 3:52906 (BNL-24328) 
ENERGY CONSUMPTION/PUBLIC OPINION 
Energy use and conservation incentives: a study of the 
uaa United States (Book; analysis of 2,403 queries), 
ENERGY CONVERSION 
From oil and to alternate fuels: the transition in conversion 
equipment, 3:52942 
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ENERGY CONVERSION/NOISE 
Noise-control needs in the developing energy technologies, 
3:52423 (COO-4389-1) 
ENERGY CONVERSION/NOISE POLLUTION ABATEMENT 
Noise-control needs in the developing energy technologies, 
3:52423 (COO-4389-1) 
ENERGY CONVERSION/NOISE POLLUTION CONTROL 
Noise-control needs in the developing energy technologies, 
3:52423 (COO-4389-1) 
ENERGY DEMAND/ECONOMIC ELASTICITY 
Demand and conservation of end-use and primary energy in the 
residential and commercial sectors, 3:52928 
ENERGY DEMAND/FO G 
Energy supply and environmental impacts: conventional energy 
sources. Study module (final), 3:52919 (PB-276410) 
European coal requirements to the year 2000, 3:52930 
State’s forecast for gas demand needed in the future and how 
methane is expected to meet this demand, 3:51806 (MERC/SP- 
78/1) 
Whither energy: future shock or greening (Lecture outlining 
factors for policy formulation), 3:52935 (BNL-50686) 
ENERGY DEMAND/GLOBAL ASPECTS 
International energy trends, 3:52917 (NP-23268) 
Prospects for the gasification and liquefaction of coal from the 
viewpoint of the coal industry, 3:51702 
ENERGY EXCHANGE 
See ENERGY TRANSFER 
ENERGY FACILITIES/ENVIRONMENTAL IMPACTS 
Endangered Species Act and energy facility planning: compliance 
and conflict, 3:52883 (BNL-50841) 
ENERGY FACILITIES/PLANNING 
Projects to expand energy sources in the western states: an update 
of Information Circular 8719 (24 states west of the Mississippi 
River), 3:52890 (BM-IC-8772) 
ENERGY FACILITIES/SITE SELECTION 
Endangered Species Act and energy facility planning: compliance 
and conflict, 3:52883 ——- 
ENERGY GAP/ANISOTROPY 
Gap anisotropy and T/sub c/ enhancement: general theory, and 
calculations for Nb, using Fermi surface harmonics, 3:54028 
ENERGY MANAGEMENT/GLOBAL ASPECTS 
Whither energy: future shock or greening (Lecture outlining 
factors for policy formulation), 3:52935 (BNL-50686) 
ENERGY MODELS 
Applicability of Brookhaven National Laboratory's energy models 
to electric utility R and D planning. Final report (BESOM and 
DESOM), 3:52949 (EPRI-EA-80 
Econometric analysis of the demand for gasoline at the state level, 
3:52870 (ORNL/TM-6326) 
Energy Systems Studies Program annual report, Fiscal Year 1977 
(Brookhaven Nat'l. Lab.), 3:52861 (BNL-50822) 
Estimation of sectoral prices in the BNL energy input-output 
model, 3:52860 (BNL-50768) 
Gasoline consumption model (Reflecting potential impacts of 
alternative gov't. policies), 3:52976 (TID-28605) 
Stanford PILOT energy/economic model, 3:52862 (EPRI-EA- 
626(Vol.2)) 
ENERGY MODELS/ENERGY POLICY 
Role of energy modeling in policy formulation (Five model types 
evaluated), 3:52867 
ENERGY MODELS/MODIFICATIONS 
Addendum to users manual: EEA Gasoline Consumption Model, 
3:52975 (TID-28579) 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 
Analysis of Federal incentives used to stimulate energy 
production, 3:52980 (PNL-2410) 
Energy demand and conservation analysis, 3:52906 (BNL-24328) 
From oil and gas to alternate fuels: the transition in conversion 
equipment, 3:52942 
Thermodynamics and its value as an energy policy tool, 3:52865 
United States energy outlook, 3:52920 
Whither energy: future shock or greening (Lecture outlining 
factors for policy formulation), 3:52935 (BNL-50686) 
ENERGY POLICY/DECISION MAKING 
Stanford PILOT energy/economic model, 3:52862 (EPRI-EA- 
626(Vol.2)) 
ENERGY POLICY/ECONOMIC IMPACT 
Stanford PILOT energy/economic model, 3:52862 (EPRI-EA- 
626(Vol.2)) 
ENERGY POLICY/ECONOMICS 
Life-cycle costing, government policies, and the diffusion of 
energy-conserving technology, 3:52874 
ENERGY POLICY/ENERGY MODELS 
Role of energy modeling in policy formulation (Five model types 
evaluated), 3:52867 
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ENERGY POLICY/GLOBAL ASPECTS 
World coal policy, 3:52940 
ENERGY POLICY/PUBLIC OPINION 
Energy use and conservation incentives: a study of the 
— United States (Book; analysis of 2,403 queries), 
ENERGY POLICY AND CONSERVATION ACT/REVIEWS 
Report to Congress: implementation of energy conservation 
programs with the Federal government pursuant to the Energy 
Policy and Conservation Act, 3:52910 (TID-28608) 
ENERGY SHORTAGES/ECONOMIC IMPACT 
Colder - darker: the energy crisis and low-income Americans; an 
analysis of impact and options, 3:52871 (PB-275656) 
ENERGY SHORTAGES/EMERGENCY PLAN 
Energy emergencies (Handbook), 3:52888 
State planning for winter energy emergencies: workshop 
materials, 3:52916 (CONF-771160-) 
ENERGY SHORTAGES/SOCIAL IMPACT 
Colder - darker: the energy crisis and low-income Americans; an 
analysis of impact and options, 3:52871 (PB-275656) 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 
IMPACTS 
Energy supply and environmental impacts: conventional energy 
sources. Study module (final), 3:52919 (PB-276410) 
ENERGY SOURCE DEVELOPMENT/EVALUATION 
Analytical framework for the assessment of energy resource and 
wr options for developing countries, 3:52892 (BNL- 


ENERGY SOURCE DEVELOPMENT/FEDERAL 
ASSISTANCE PROGRAMS 
Analysis of Federal incentives used to stimulate energy 
production, 3:52980 (PNL-2410) 
ENERGY SOURCE DEVELOPMENT/FINANCIAL 
INCENTIVES 
Analysis of Federal incentives used to stimulate energy 
production, 3:52980 (PNL-2410) 
ENERGY SOURCE DEVELOPMENT/FINANCING 
Summary of proceedings: workshops on financial aspects of 
socioeconomic impacts of energy resource development held 
August 3-5, 1976, in Dillon, Colorado, 3:52868 (FEA/G-76/ 


464) 
ENERGY SOURCE DEVELOPMENT/FORECASTING 

Energy supply and environmental impacts: conventional energy 
sources. Study module (final), 3: 52919 (PB-276410) 

ENERGY SOURCE DEVELOPMENT/PLANNING 

Projects to expand energy sources in the western states: an update 
of Information Circular 8719 (24 states west of the Mississippi 
River), 3:52890 (BM-IC-8772) 

Systems approach to development planning of the fuel power 
industry of a planned-economy country. Research report, 
3:52864 (PB-276069) 

ENERGY SOURCE DEVELOPMENT/RADIATION 

PROTECTION 

Role of the health physicist in the development of safe energy 
sources, 3:53743 

ENERGY SOURCE DEVELOPMENT/SOCIO-ECONOMIC 

FACTORS 

Summary of proceedings: workshops on financial aspects of 
socioeconomic impacts of energy resource development held 
August 3-5, 1976, in Dillon, Colorado, 3:52868 (FEA/G-76/ 


464 
ENERGY SOURCE DEVELOPMENT/TECHNOLOGY 
ASSESSMENT 
Analytical framework for the assessment of energy resource and 
ey options for developing countries, 3:52892 (BNL- 


ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
TIDAL POWER 
WASTE HEAT 
WAVE POWER 
WIND POWER 
ENERGY SOURCES/CHARGES 
Estimation of sectoral prices in the BNL energy input-output 
model, 3:52860 (BNL-50768) 
ENERGY SOURCES/COST 
Monthly energy review, 3:52932 
Monthly energy review, 3:52931 
Monthly energy review, 3:52929 
Monthly energy review, 3:52925 
Monthly energy review, 3: jonny 
Monthly energy review, 3:52921 
ENERGY SOURCES/DATA COMPILATION 
Monthly energy review, 3:52932 
Monthly energy review, 3:52931 


Monthly energy review, 3:52929 

Monthly energy review, 3:52925 

Monthly energy review, 3:52922 

Monthly energy review, 3:52921 

ENERGY SOURCES/ECONOMIC ANALYSIS 

Three modes of energy cost analysis: then-current dollars, base- 
year dollars, and perpetual-constant dollars, 3:52869 (ORAU/ 
IEA-78-10(M)) 

ENERGY SOURCES/ENVIRONMENTAL EFFECTS 

Pacific Northwest Laboratory annual report for 1977 to the DOE 
Assistant Secretary for Environment. Part 2. Ecological 
sciences, 3:53455 (PNL-2500(Pt.2)) 

ENERGY SOURCES/ENVIRONMENTAL IMPACTS 

Multitechnology and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 

ENERGY SOURCES/FORECASTING 

Outlook: can past experience throw light on the future, 3:52924 
ENERGY SOURCES/REVIEWS 

Studies of United States primary energy supply: a review, 3:52927 
ENERGY SUPPLIES/AVAILABILITY 

Stanford PILOT energy/economic model, 3:52862 (EPRI-EA- 
626(Vol.2)) 

ENERGY SUPPLIES/CHARGES 

Estimation of sectoral prices in the BNL energy input-output 
model, 3:52860 (BNL-50768) 

ENERGY SUPPLIES/DATA COMPILATION 

Monthly energy review, 3:52932 

Monthly energy review, 3:52931 

Monthly energy review, 3:52929 

Monthly energy review, 3:52925 

Monthly energy review, 3:52922 

Monthly energy review, 3:52921 

ENERGY SUPPLIES/ECONOMIC ANALYSIS 

Stanford PILOT energy/economic model, 3:52862 (EPRI-EA- 
626(Vol.2)) 

Three modes of energy cost analysis: then-current dollars, base- 
year dollars, and perpetual-constant dollars, 3:52869 (ORAU/ 
IEA-78-10(M)) 

ENERGY SUPPLIES/FINANCING 
~~ systems in the context of medium and long-term prospects, 


5292 
ENERGY SUPPLIES/FORECASTING 

Energy supply and environmental impacts: conventional energy 
sources. Study module (final), 3:52919 (PB-276410) 

State's forecast for gas demand needed in the future and how 
wn is expected to meet this demand, 3:51806 (MERC/SP- 
78/1 

Studies of United States primary energy supply: a review, 3:52927 

Whither energy: future shock or greening ture outlining 
factors for policy formulation), 3:52935 (BNL-50686) 

ENERGY SUPPLIES/GLOBAL ASPECTS 

International energy trends, 3:52917 (NP-23268) 

Prospects for the gasification and liquefaction of coal from the 
viewpoint of the coal industry, 3:51702 

ENERGY SUPPLIES/OPTIMIZATION 

Review of energy models, No. 3. Methods and models for 
optimization of energy systems development: Soviet experience. 
Research report, 3:52863 (PB-276067) 

ENERGY SUPPLIES/REGIONAL ANALYSIS 
Energy supply and environmental oye conventional energy 
sources. Study module (final), 3:52919 (PB-276410) 
ENERGY SUPPLIES/REVIEWS 
Studies of United States primary energy supply: a review, 3:52927 
ENERGY SUPPLIES/TRANSPORT 

National energy transportation. Volume III. Issues and problems. 
Ninety-Fifth Congress, Second Session, United States Senate. 
March 1978, Publication No. 95-15, 3:52901 

ENERGY TRANSFER/REVIEWS 
er ag and double resonance studies of energy transfer, 
z 1 
ENERGY TRANSPORT 
See also NATURAL GAS DISTRIBUTION SYSTEMS 

National energy transportation. Volume III. Issues and problems. 
Ninety-Fifth Congress, Second Session, United States Senate. 
March 1978, Publication No. 95-15, 3:52901 

ENGINEERED SAFETY SYSTEMS 
See also — T SYSTEMS 
ENGINEERED SAFETY SYSTEMS/REACTOR PROTECTION 
SYSTEMS 
Ney device for reactor emergency equipment (Patent), 
ENGLAND 
See UNITED KINGDOM 





ENIWETOK/GROUND WATER 


ENIWETOK/GROUND WATER 
Radiological and chemical studies of ground water at Enewetak 
Atoll. 2. Residence time of Cactus Crater, 3:53531 (UCRL- 


51913(Pt.2)) 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENRICO FERMI-1 REACTOR/REACTOR OPERATION 
Fast reactor operation in the United States, 3:52571 (CONF- 


Environmental carcinogens: mechanisms of action and 
occurrence. Some aspects, 3:53613 
ENVIRONMENT/CONTAMINATION 
Environmental surveillance for radionuclide contamination 
utilizing high-resolution gamma-ray spectroscopy (7 Be), 3:53444 
ENVIRONMENT/GOVERNMENT POLICIES 
Gathering and using information on a global scale, 3:53777 
(CONF-770478-P1) 
Present status of remote sensing in the United Nations (April 8, 
1977), 3:52884 (CONF-770478-P1) 
Rebirth of remote sensing: do we know enough for our own good, 
3:53776 (CONF-770478-P 1) 
atone eee SYSTEMS 
(CONE and using information on a global scale, 3:53777 
-770478-P 1) 
ENVIRONMENT/ MONITORING 
Corps of Engineers applications for remote sensing of the 
environment, 3:53484 (CONF-770478-P 1) 
Environmental surveillance for radionuclide contamination 
bene be -resolution gamma-ray spectroscopy (7Be), 3:53444 
ENVIRONMENT/RADIATION MONITORING 
Planning and validation of environmental surveillance programs at 
ting nuclear power pot 3:52747 
ENV RONMENT /REMOTE SEN ING 
Multi-seasonal data analysis oo ce extensions for 
environmental aaieten, 3:53638 (CONF-770478-P 1) 
Potential applications of digital, visible, and infrared data from 
eee environmental satellites, 3:53398 (CONF-770478- 


the Earth’s environment from s user needs and 


pace: 

hnology kee 3:53797 (CONF-770478-P1) 
/RESEARCH PROGRAMS 

— highlights, Environmental Pro 


ENVIRO 


grams of the Department of 
and Environment, 3:53405 (BNL-50783) 
EFFECTS/MEASURIN 


ENVIRO AL G METHODS 
oe terrestrial ecosystems by analysis of nutrient export, 
ENVIRONMENTAL IMPACT STATEMENTS/STORAGE 
FACILITIES 
Strategic Petroleum Reserve. Draft environmental impact 
statement, 3:51968 (DES-76-2) 
ENVIRONMENTAL IMPACTS/SIMULATION 
5288) —P energy/environment policy using decision analysis, 
istic methodology for estimating air-pollution health 
effects from coal-fired power plants, 3:52886 
ENVIRONMENTAL MA /RADIATION MONITORING 
Application of Ge(Li) anti-coincidence detector system to 
environmental sample measurement, 3:53370 (PNCT-831-77-01) 
ENVIRONMENTAL POLICY/DECISION MAKING 
a energy/environment policy using decision analysis, 


ENVIRONMENTAL POLICY/EVALUATION 
———- energy/environment policy using decision analysis, 


ENVIRONMENTAL POLICY/SIMULATION 
eg energy/environment policy using decision analysis, 
ENZYME ACTIVITY 
Lactate dehydrogenase activity and isoenzyme pattern in lungs, 
= and plasma of ozone-exposed rats and monkeys, 
ENZYME ACTIV ITY/TEMPERATURE EFFECTS 
Carbonic anhydrase (acetazolamide-sensitive esterase) activity in 
the blood, gill and kidney of the thermally acclimated rainbow 
trout, Salmo gairdneri, 3:53563 


See also CARBOXYLASE 
CYTOCHROME OXIDASE 
HYDROXYLASE 
ISOENZYMES 
LIGASES 
OXIDOREDUCTASES 
POLYMERASES 
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ENZYMES/CATALYSIS 
Unique catalytic properties of enzyme clusters, 3:53566 
ENZYMES/MOLECULAR STRUCTURE 
13C NMR studies of bacterial dihydrofolate reductase containing 
[methyl-'*C]methionine and [guanido-'*C]arginine 
(Streptococcus), 3:53552 (LA-UR-78-1492) 


See ENERGY POLICY AND CONSERVATION ACT 
EPIDEMIOLOGY 
Carcinoembryonic antigen (CEA) in urban populations: 
epidemiological studies, 3:53612 
Urban airborne trace metals and associated mortality: some 
epidemiological observations, 3:53431 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES/BIOLOGICAL EFFECTS 
Comparison of the tumor-initiating activities of benzo(a)pyrene 
arene oxides and diol-epoxides (Mice, skin), 3:53710 
EPOXY COMPOUNDS 
See EPOXIDES 
EPSTEIN-BARR VIRUS 
See ONCOGENIC VIRUSES 
EQUATIONS 
See also DIFFERENTIAL EQUATIONS 
EQUATIONS/NUMERICAL SOLUTION 
Algorithms for projection methods for solving linear systems of 
equations, 3:54214 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
See also DISTILLATION EQUIPMENT 
DRILLING EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
EQUIPMENT/DESIGN 
Impact of fluid properties on the design of equipment for handling 
LNG, 3:52025 
no Ey TT PROTECTION DEVICES/COMPUTER-AIDED 
IN 
An electrical surge arrestor (ESA) model for computer-aided 
design and evaluation, 3:53319 (AD-A-048803) 
ERBIUM 166/E2-TRANSITIONS 
Coulomb excitation of vibrational-like states in 1 17°Er, 3:53989 
ERBIUM 166/E3-TRANSITIONS 
Coulomb excitation of vibrational-like states in 4® !”°Er, 3:53989 
ERBIUM 166/VIBRATIONAL STATES 
Coulomb excitation of vibrational-like states in 1° 1”°Er, 3:53989 
ERBIUM 168/E2-TRANSITIONS 
Coulomb excitation of vibrational-like states in 1® '7°Er, 3:53989 
ERBIUM 168/E3-TRANSITIONS 
Coulomb excitation of vibrational-like states in 1 ?7°Er, 3:53989 
ERBIUM 168/VIBRATIONAL STATES 
Coulomb excitation of vibrational-like states in }® 1”°Er, 3:53989 
ERBIUM 170/E2-TRANSITION: 
Coulomb excitation of vibrational-like states in 1° 17 Er, 3:53989 
ERBIUM 170/E3-TRANSITIONS 
Coulomb excitation of vibrational-like states in 1® !7°Er, 3:53989 
ERBIUM 170/VIBRATIONAL STATES 
Coulomb excitation of vibrational-like states in 4°!” Er, 3:53989 
ERBIUM ALLOYS/TRANSITION TEMPERATURE 
Superconductivity of fec-La-heavy-rare-earth alloys, 3:53117 
CHIA COLI/BIOLOGICAL RADIATION EFFECTS 
Biology and pathology of oxygen radicals, 3:53668 
ESCHERICHIA COLI/MESSENGER-RNA 
Mutations of bacteriophage T7 that affect initiation of synthesis of 
the gene 0.3 protein, 3:53591 
ESCHERICHIA COLI/RIBOSOMES 
Mutations of bacteriophage T7 that affect initiation of synthesis of 
the gene 0.3 protein, 3:53591 
ESCOM-1 REACTOR 
See KOEBERG-1 REACTOR 
ESOPHAGUS/NEOPLASMS 
Zinc and copper concentrations in tissues from esophageal cancer 
patients and animals (Rats), 3:53711 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANE/PHASE STUDIES 
Vapor-liquid equilibria of nitrogen, methane, ethane, and propane 
binary mixtures at LNG temperatures from total pressure 
measurements (For use in design of equipment for storage and 
handling of LNG), 3:52053 
ETHANEDIOL 


See GLYCOLS 
ETHANOL/AUTOMOTIVE FUELS 
Status of alcohol fuels utilization technology for highway 
transportation, 3:52982 (HCP/M2923-01) 
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ETHANOL/USES 
Comparative automotive engine operation when fueled with 
ethanol and methanol, 3:53075 (HCP/W1737-01) 


See ACETYLENE 


See POLYETHYLENES 
See ACETYLENE 
OPE 


See also AUSTRIA 
FRANCE 
GERMAN FEDERAL REPUBLIC 
ICELAND 
ITALY 
UNITED KINGDOM 


USSR 
EUROPE/COAL RESERVES 
European coal will remain the most important indigenous source 
of energy, 3:51897 
EUROPE/ ENERATION 
Electricity and ~ anachonape heating supply systems, 3:52905 
EUROPE/DISTRICT HEATING 
Electricity and space heating supply systems, 3:52905 
EUROPE/ENERGY CONSERVATION 
U.S. energy conservation could benefit from experiences of other 
countries, 3:52909 (PB-276006) 
EUROPE/INDUSTRY 
Electricity and space heating supply systems, 3:52905 
EUROPEAN COAL AND STEEL COMMUNITY 
See ECSC 
EUROPEAN COMMUNITIES 
See also ECSC 
EUROPEAN COMMUNITIES/ECONOMIC GROWTH 
Energy situation in the Community: situation 1977, outlook 1978 
(Booklet), 3:52926 
EUROPEAN COMMUNITIES/ECSC 
Twenty-five years of the common market in coal, 1953-1978 
(Book; genesis and growth), 3:52943 
EUROPEAN COMMUNITIES/ENERGY DEMAND 
Coal gasification, 3:51703 
Energy situation in the Community: situation 1977, outlook 1978 
(Booklet), 3:52926 
European coal requirements to the year 2000, 3:52930 
EUROPEAN COMMUNITIES/ENERGY SUPPLIES 
Energy situation in the Community: situation 1977, outlook 1978 
(Booklet), 3:52926 
me coal requirements to the year 2000, 3:52930 
OPIUM BORIDES/ELECTRIC CONDUCTIVITY 
ore conductivity of EuBs and LaBs under hydrostatic 
compression, 3:53166 
EUROP OXIDES/CURIE POINT 
—— EuO films with an elevated Curie temperature, 
165 
EUROPIUM OXIDES/ELECTRIC CONDUCTIVITY 
a + ponmeaes EuO films with an elevated Curie temperature, 
EUROPIUM OXIDES/FARADAY EFFECT 
——— EuO films with an elevated Curie temperature, 
EUROPIUM OXIDES/OPTICAL DISPERSION 
——— EuO films with an elevated Curie temperature, 
53165 
EVACUATED COLLECTORS 
See also EVACUATED TUBE COLLECTORS 
EVACUATED COLLECTORS/PERFORMANCE 
Performance of evacuated solar collectors with Compound 
Parabolic Concentrators, 3:52304 (CONF-780462-1) 
EVACUATED TUBE COLLECTORS/PERFORMANCE 
Evaluation of high performance evacuated tubular collectors in a 
residential heating and cooling system: Colorado State 
University Solar House I. Report for October 1, 1976- 
tember 30, 1977, 3:52271 (COO-2577-14) 
EVACUATED TUBE COLLECTORS/SIMULATION 
Solar evacuated tube collector: absorption chiller systems 
simulation, 3:52270 (COO-2577-13) 
TREE ANALYS 


IS 
See FAILURE MODE ANALYSIS 
EXCURSIONS/COMPUTER CODES 
Quasi steady state multi-dimensional space-dependent kinetic code 
EUREKA-SPACE, 3:52797 (JAERI-M-7183) 
EXCURSIONS/E CODES 
Quasi steady state multi-dimensional space-dependent kinetic code 
EUREKA-SPACE, 3:52797 (JAERI-M-7183) 


FAST REACTORS/PULSED NEUTRON TECHNIQUES 


EXCURSIONS/SIMULATION 
Prompt burst energetics experiments uranium carbide series 
(LMFBR), 3:52822 (SAND-78-0232C) 
EXHAUST GASES/BIOLOGICAL EFFECTS 
Catalytically and noncatalytically treated automobile exhaust: 
biological effects in rats, 3:53705 
EXHAUST GASES/CHEMICAL ANALYSIS 
Standard test method for oxides of nitrogen in gaseous combustion 
products (phenol-disulfonic acid procedures), 3:53196 
EXHAUST GASES/TOXICITY 
Toxic gases in heavy duty diesel truck cabs. Final report, October 
1976-October 1977, 3:53412 (PB-275957) 
Toxicity of exhaust gases of gas turbine engines, 3:53066 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Exhaust gas recirculation system in an internal combustion engine 
(Patent), 3:53073 
EXOTIC ATOMS 
See HADRONIC ATOMS 
EXPERIMENTAL BREEDER REACTOR-1 
See EBR-1 REACTOR 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLODING WIRES/EMISSION SPECTRA 
Spectra of Mo XXXI-XXXIV from exploded-Mo-wire plasmas, 
3:54045 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXTRACTION COLUMNS/ADSORPTION 
Rigorous and short-cut design calculations for gas absorption 
involving large heat effects. II. Rapid short-cut design 
procedure for packed gas absorbers, 3:53200 
EXXON GASIFICATION PROCESS/CATALYSTS 
Exxon catalytic coal gasification process: predevelopment 
program. Monthly report, July 1977, 3:51691 (FE-2369-16) 
Exxon catalytic coal gasification process: predevelopment 
program. Monthly report, August 1977, 3:51692 (FE-2369-17) 
Exxon catalytic coal gasification process: predevelopment 
program. Monthly report, June 1977, 3:51690 (FE-2369-15) 


F 


FAILED ELEMENT DETECTION 
Principles of determining damage to the fuel elements of fast 
power reactors by monitoring sodium and gas activity, 3:52609 
(BNWL-tr-326) 
FAILED ELEMENT MONITORS/PERFORMANCE TESTING 
Sodium engineering and technology. Technical progress report, 
October, November, December 1977 (LMFBR), 3:52590 
(HEDL-TME-77-39) 
FAILURE MODE ANALYSIS/MATHEMATICAL MODELS 
GO methodology-overview. Final report, 3:52789 (EPRI-NP-765) 
FALLOUT DEPOSITS/ENVIRONMENTAL TRANSPORT 
Oceanic distributions of radionuclides from nuclear weapons 
testing (Relevance to decision as to marine disposal of 
radioactive wastes), 3:53530 (COO-2379-14) 
FANS 
See BLOWERS 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/SPECTRA UNFOLDING 
Dosimeter based adjustments of fast neutron spectra, 3:53369 
(HEDL-TME-1480(FP)) 
FAST REACTORS 
See also CPRMF REACTOR 
CLEMENTINE REACTOR 
FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LAMPRE-I REACTOR 
LMFBR TYPE REACTORS 
SEFOR REACTOR 
YAYOI REACTOR 
ZPR-9 REACTOR 
FAST REACTORS/PULSED NEUTRON TECHNIQUES 
Fast neutron pulse reactors (Book; in Russian), 3:52659 





FAST REACTORS/REACTOR KINETICS 


FAST REACTORS/REACTOR KINETICS 
ENDF/B-IV, LIB-IV, and the CSEWG benchmarks, 3:52662 
(LA-7355-MS) 
Evaluation of fast integral data related to ***U and thorium, 
3:52658 (CONF-780401-14) 
Fast neutron pulse reactors (Book; in Russian), 3:52659 
Physics studies of neutronic problems related to the heterogeneous 
fast reactor core concept: experimental pro  PRE- 
RACINE performed on MASURCA, 3:52656 (CONF-780401-) 
Projections of ENDF/B version V performance for fast and 
thermal reactors using sensitivity coefficients, 3:52657 (CONF- 
780401-10) 
FAST REACTORS/SPENT FUEL ELEMENTS 
Development of burnup measurements for fast reactor fuel, (4). 
Analytical procedures for the determination of trace amounts of 
U-232 in uranium by the a-PHA, 3:52601 (PNCT-831-76-01) 
FAULT TREE ANALYSIS 
Introduction to fault tree synthesis using the Lapp-Powers 
methodology, 3:54191 (ANL/EES-CP-3) 
FAULT TREE ANALYSIS/COMPUTER CODES 
GO methodology-system reliability assessment and computer code 
manual. Final report, 3:54195 (EPRI-NP-766) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/FUEL CYCLE 
Process equipment for reprocessing of fast reactor fuel elements, 
3:52113 (IAEA-AG-63-20) 
Report to the American Physical Society by the study group on 
nuclear fuel cycles and waste management, 3:52612 
FBR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 
Examination of compatibility between fuel and cladding, 3:52602 
(PNCT-831-76-01) 
FBR TYPE REACTORS/RADIOACTIVE WASTE DISPOSAL 
Report to the American Physical Society by the study group on 
nuclear fuel cycles and waste management, 3:52012 
FECES/ACTIVATION ANALYSIS 
Elemental content of animal feed, animal excreta, and sewage 
sludge (Neutron activation analysis), 3:53465 
AL 


See FAILED ELEMENT DETECTION 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEEDBACK/HYDRAULICS 
Influence of local water enthalpies on the burn-up behaviour of 
PWRs, 3:52491 (GKSS-77/E/34) 
FEEDWATER/CHEMICAL ANALYSIS 
Investigation of the possibilities of application of the oxidizing- 
reduction potential to characterize aggressiveness of an aqueous 
medium, 3:52392 
FEEDWATER/CORROSIVE EFFECTS 
Investigation of the possibilities of application of the oxidizing- 
reduction potential to characterize aggressiveness of an aqueous 
medium, 3:52392 
FEEDWATER/PUMPING 
Improvement of the thermodynamic method of determination of 
internal operation of feedwater pumps, 3:52398 
ACCELERATOR/OPERATION 
Fermi National Accelerator Laboratory monthly report, June 
1978, 3:53336 (FERMILAB-78/6) 
FERMIONS 
See also BARYONS 
FERMIONS/COULOMB EXCITATION 
Fermions and bosons interacting with arbitrarily strong external 
fields, 3:53933 


TES 
See IRON OXIDES 
GARNETS/IRRADIATION 
DT fusion neutron irradiation of BNL-LASL superconductor 
wires, LASL Spinel, AkO; and YAG, NRL GeO. crystals, and 
LASL-IIT MgO, YAG, Spinel, and AkOs, November 9, 1977, 
3:53168 (UCID-17793) 
FETUSES/POISONING 
Arsenic levels in maternal-fetal tissue sets, 3:53734 
FETUSES/POST-IRRADIATION THERAPY 
Graft versus host inhibition. IX. Therapeutic potential of 
combined fetal liver and thymus cells as a universal 
hema stem cell source for transplantation. Final report 
1 Mar 72-31 Jul 77, 3:53681 (AD-A-049151) 
FEYNMAN DIAGRAM/SCATTERING AMPLITUDES 
Decoupling of massive particles in field theory (Mass parameter 
scaling to infinity, convergent massless-massive diagrams), 
3:53957 (NBI-HE-78-2) 
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FFTF Pa ne ter el na ELEMENT FAILURE 
ed) breaches in mixed oxide fuel pins, 3:52793 (HEDL-SA- 


1299- 
FFTF REACT OR/NEUTRON ABSORBERS 
Experience in the analysis of nuclear-grade boron carbide, 3:52761 
(HEDL-TME-77-100) 
Thermally induced stresses and fractures in boron carbide pellets, 
3:52754 (HEDL-SA-1382-FP) 
FFTF REACTOR/NEUTRON SPECTRA 
Dosimeter based adjustments of fast neutron spectra, 3:53369 
(HEDL-TME-1480(FP)) 
FFTF REACTOR/OXYGEN METERS 
ional experience with a modified liquid metal oxygen meter, 
3:52763 (HEDL-TME-78-28) 
REACTOR/REACTOR COMPONENTS 
FFTF and the ASME Code, 3:52755 (HEDL-SA-1490) 
Sodium engineering and technology. Technical progress report, 
October, November, December 1977, 3:52590 (HEDL-TME-77- 
39) 
FFTF REACTOR/REACTOR CORES 
Core engineering technical progress report, January, February, 
March 1978, 3:52764 (HEDL-TME-78-42) 
FFTF REACTOR/REACTOR INTERNALS 
FFTF vibration open test assembly (VOTA) engineering model 
calibration program, 3:52762 (HEDL-TME-78-10) 
FFTF REACTOR/REACTOR KINETICS 
Benefit-cost analysis for dynamic testing in the Fast Flux Test 
Facility, 3:52772 (ORO-5295-1) 
FFTF REACTOR/REACTOR MATERIALS 
FFTF and the ASME Code, 3:52755 (HEDL-SA-1490) 
Mechanical properties of 16-8-2 girth welds on large-diameter 
pipe, 3:53093 (ORNL-5349) 
Tensile properties of 304 SS and 316 SS, 3:53101 (ORNL-5349) 
FFTF REACTOR/REACTOR SAFETY 
FFTF FSAR, Amendment 21, 3:52794 (HEDL-TI-75002-21) 
FFTF REACTOR/VALVES 
= - sas cama test for FFTF cold leg check valve, 
FIBROBLASTS/MORPHOLOGICAL CHANGES 
Response of human lung fibroblasts to cadmium, 3:53729 
FIELD-REVERSED MIRROR REACTORS/DESIGN 
Conceptual design of the field-reversed mirror reactor, 3:54126 
(UCRL-5246 
FIELD-REVERSED MIRROR REACTORS/MAINTENANCE 
Maintenance of a multi-cell field reversed mirror reactor, 3:54187 
(UCRL-80863) 
LTERS 


See also AIR FILTERS 
FILTERS/PERFORMANCE TESTING 
Filtering raw coal extracts using diatomaceous earth as filtration 
aid, 3:51716 
FILTERS/REVIEWS 
Dust removal from hot and compressed gas streams by fibrous- 
and granular-bed filters: a state of the art review (101 
references), 3:51763 (ANL/CEN/FE-77-9) 
CONTROL RODS 


See REGULATING RODS 
FINITE DIFFERENCE METHOD/ALGORITHMS 
Adaptive finite difference solver for nonlinear two-point boundary 
problems with mild boundary layers, 3:54211 
FINITE DIFFERENCE METHOD/EFFICIENCY 
Efficiency trade-offs of steady-state methods using FEM and 
FDM, 3:54201 (SAND-77-2118C) 
ELEMENT METHOD/EFFICIENCY 
Efficiency trade-offs of steady-state methods using FEM and 
FDM, 3:54201 (SAND-77-2118C) 
FIREBALL MODEL/HEAVY ION REACTIONS 
Calculations with the nuclear firestreak model, 3:54013 
FIREDAMP 
See METHANE 
FIRES/CONTROL 
Control of LNG spill fires on land, 3:52028 
FIRES/FORECASTING 
Application of LANDSAT digital technology to forest fire fuel 
type mapping, 3:53648 (CONF-770478-P2) 
FIRST WALL/BACKSCATTERING 
Plasma-wall interactions, 3:54189 
FIRST WALL/MATERIALS TESTING 
Alloy development for irradiation performance: program strategy, 
3:54182 (CONF-780508-36) 
Long-term changes in the surface conditions of PLT, 3:54185 
(PPPL-1448) 
FIRST WALL/SPUTTERING 
Plasma-wall interactions, 3:54189 
FISCHER-TROPSCH SYNTHESIS/CATALYSTS 
Fischer-Tropsch process: recent progress and outlook, 3:51717 
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FISH CULTURE 
See AQUACULTURE 
HES 


See also EEL 
SALMON 
TROUT 
FISHES/BEHAVIOR 
Multitechnology and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 
——— of eurythermal and stenothermal fish species to 
chlorinated discharges, 3:53529 
FISHES/BIOLOGICAL ADAPTATION 
Carbonic anhydrase (acetazolamide-sensitive esterase) activity in 
the blood, gill and kidney of the thermally acclimated rainbow 
trout, Salmo gairdneri, 3:53563 
FISHES/BIOLOGICAL STRESS 
Accumulation of cadmium, chromium, and lead by bluegill sunfish 
(Lepomis macrochirus Rafinesque) under temperature and 
oxygen stress. Final report, 3:53701 (SRO-757-6) 
FISHES/CHEMICAL REACTIONS 
Multitechnology and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2 


2500(Pt.2)) 
FISHES/FEEDING 
Effects of impoundment and regulation upon the stomach contents 
of fish at Cow Green, Upper Teesdale, 3:53503 
FISHES/GAS BUBBLE DISEASE 
Dissolved atmospheric gas supersaturation of water and the gas 
bubble disease of fish. Completion report (O2, Nz, COs, Ar), 
3:53535 (PB-276122) 
Effects of hydroelectric generation on riverine ecology, 3:53543 
(PNL-2500(Pt.2)) 
FISHES/METABOLISM 
Accumulation of cadmium, chromium, and lead by bluegill sunfish 
(Lepomis macrochirus Rafinesque) under temperature and 
oxygen stress. Final report, 3:53701 (SRO-757-6) 
Effects of dry pellet diets on the metabolic rates of bluegill 
( mis macrochirus), 3:53606 
FISHES/MORTALITY 
Fossil fuel effluents in freshwater ecosystems, 3:53517 (PNL- 


2500(Pt.2)) 
FISHES/POLLUTION 
Mercury concentrations in Pacific hake, Merluccium productus 
(ayres), as a function of length and latitude, 3:53519 
FISHES/RADIATION MONITORING 
Service assessment studies (Radiation monitoring of Canada geese, 
eat blue heron, and chinook salmon on Hanford Reservation), 
:53481 (PNL-2500(Pt.2)) 
FISHES/TEMPERATURE EFFECTS 
Investigation into the growth of 0-group roach, (Rutilus rutilus L.) 
with special reference to temperature, 3:53690 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons. 
FISSILE MATERIALS/BREEDING 
Electronuclear fissile fuel production. Linear accelerator fuel 
co and producer LAFR and LAFP, 3:53335 (BNL- 


FISSILE MATERIALS/CRITICALITY 
Concrete and criticality, 3:53274 (RHO-SA-30) 
Design criteria for the 218-group criticality safety reference 
library, 3:53275 (TID-28577) 
Ensuring the validity of calculated subcritical limits, 3:53272 (DP- 
MS-77-125) 
Reflectors, infinite cylinders, intersecting cylinders and criticality, 
3:53273 (ORNL/CSD/TM-57) 
FISSILE MATERIALS/LOSSES 
On forming linear combinations of accounting data to detect 
constant small losses, 3:52180 
FISSILE MATERIALS/TRANSPORT 
Review of the bases for regulations governing the transport of 
fissile and other radioactive material, 3:52128 (LA-UR-78-1296) 
FISSION/NUCLEAR DEFORMATION 
Studies of the nuclear inertia in fission and heavy-ion reactions, 
15 


FISSION CHAMBERS/CALIBRATION 
Quality control and calibration of miniature fission chambers by 
exposure to standard neutron fields. Application to the 
measurement of fundamental integral cross section ratios, 
3:53354 (HEDL-TME-77-34(Vol.1)) 
FISSION CHAMBERS/DESIGN 
Gamma and alpha compensated fission chamber (Patent), 3:53364 


FLAT PLATE COLLECTORS/DESIGN 


FISSION CHAMBERS/PERFORMANCE TESTING 

Modification of the NBS double fission chamber for in-core 
operation in the Fast Test Reactor, 3:53355 (HEDL-TME-77- 
34(Vol.2)) 

FISSION FRAGMENT SPECTROMETERS/REACTION 

PRODUCT TRANSPORT SYSTEMS 

Development of an on-line isotope tor system for fission- 
product decay studies using a **Cf spontaneous fission source, 
3:53371 (TREE-1116) 

Development of a system for fission product studies using a °*Cf 
spontaneous source, helium-jet transfer and fast radiochemistry, 
3:53964 (TREE-1116) 

FISSION PRODUCT RELEASE/MATHEMATICAL MODELS 

Modeling fission product release from ruptured LWR fuel rods, 
3:52785 (CONF-780622-25) 

FISSION PRODUCT RELEASE/RESEARCH PROGRAMS 
Quarterly progress report on fission product behavior in LWRs 
for the period January-March 1978 (Fuel rods defected in a 

steam atmosphere), 3:52812 (ORNL/NUREG/TM-208) 
FISSION PRODUCTS/CHEMICAL REACTION KINETICS 

Role of fission products in whole-core accidents in fast reactors, 

3:52834 
FISSION PRODUCTS/DECAY 

Development of an on-line isotope separator system for fission- 
product decay studies using a ***Cf spontaneous fission source, 
3:53371 (TREE-1116) 

FISSION PRODUCTS/FISSION YIELD 

EBR-II derived fission yields from vanadium encapsulated fission 
monitors, 3:54003 (HEDL-TME-77-34(Vol.2)) 

Fission product reaction rates for 7**U in NBS, 3:54000 (HEDL- 
TME-77-34(Vol.1)) 

Fission product reaction rates for CFRMF irradiations of 
235), *38U, 2°°Pu, and 7°7Np, 3:54001 (HEDL-TME-77- 
34(Vol.1)) 

Fission product reaction rates for BIG-10 irradiation of **5U, 
238, °°Pu, and *°7Np, 3:54002 (HEDL-TME-77-34(Vol.1)) 

Interlaboratory consensus fission yields and subsidiary fission 
yields, 3:54005 (HEDL-TME-77-34(Vol.2)) 

FISSION PRODUCTS/ISOTOPE SEPARATION 

Development of an on-line isotope tor system for fission- 
product decay studies using a *°*Cf spontaneous fission source, 
3:53371 (TREE-1116) 

Development of a system for fission product studies using a *°*Cf 
spontaneous source, helium-jet transfer and fast radiochemistry, 
3:53964 (TREE-1116) 

Preliminary test of KUR-ISOL. Ion source, 3:52189 (KURRI-TR- 
146 


) 
FISSION PRODUCTS/NUCLEAR REACTION KINETICS 
Evaluated decay-scheme data for ILRR (Interlaboratory LMFBR 
Reaction Rate Program), 3:52604 (TREE-1116) 
FISSION PRODUCTS/NUCLEAR REACTION YIELD 
Some integral tests on ENDF/B-VC based on conservation 
principles, 3:52645 (CONF-780401-) 
FISSION PRODUCTS/REACTION PRODUCT TRANSPORT 
SYSTEMS 
Development of a system for fission product studies using a *°*Cf 
spontaneous source, helium-jet transfer and fast radiochemistry, 
3:53964 (TREE-1116) 
FISSION PRODUCTS/SEPARATION PROCESSES 
Separation and purification of xenon (Patent), 3:53197 
FISSION PRODUCTS/SOLIDIFICATION 
Fission products in glasses. Pt. 2. Development of glass ceramics, 
3:52145 (HMI-B-218) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FIXED MIRROR COLLECTORS/SUPPORTS 
Tensioned reflector support system (Patent; with movable tubular 
solar absorber), 3:52313 
FLAME PROPAGATION/MATHEMATICAL MODELS 
Cylindrical duct fire spread. Report of investigations, 3:51900 (PB- 
276118) 
FLAMES/LENGTH 
Experimental study of diffusion flame lengths. Influence of 
temperature and of the enclosure, 3:53241 
FLAMES/TEMPERATURE DISTRIBUTION 
Development of combustion data to utilize low-Btu gases as 
industrial process fuels. Project 8985 quarterly status report, 
January 1-March 31, 1978, 3:51878 -2489-25) 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS/DESIGN 
Parabolic solar concentrator employing flat plate collector 
(Patent), 3:52319 
Solar water heater (Patent), 3:52301 
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FLAT PLATE COLLECTORS/PARABOLIC REFLECTORS 
Parabolic solar concentrator employing flat plate collector 
(Patent), 3:52319 
FLAT PLATE COLLECTORS/PERFORMANCE TESTING 
— of data and results for the roundrubin flat-plate collector 
oy Final report, 3:52307 (PB-275576) 
FLOOD co 
Remote pon wn ol and Tennessee Valley Authority programs, 
3:53783 (CONF-770478-P1) 
FLORIDA/ELECTRIC UTILITIES 
National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
— and industrial services: Florida, 3:52964 (NP- 
22993) 
FLOW COUNTERS/DESIGN 
Ionization cell for sensing and measuring gaseous impurities 
(Patent), 3:53377 
FLOW (FLUID) 
See FLUID FLOW 
FLOWMETERS/ELECTROMAGNETIC FIELDS 
Theoretical analysis applied to electromagnetic instruments used 
in liquid sodium, 3:52611 
FLUE GAS/DENITRIFICATION 
Environmental control implications of generating electric power 
from coal: 1977 technology status report. Appendix G. State-of- 
the-art review for simultaneous removal of nitrogen oxides and 
oe oxides from flue gas, 3:51764 (ANL/ECT-3(App.G)) 
hnical assessment of NOx removal processes for utility 
1 apilction. Final report Oct 76-Jul 77, 3:52434 (PB-276637) 
GAS/DESULFURIZATION 
SS of bituminous Lorraine shales on a fluidized bed, 
5 
Environmental control implications of generating electric power 
from coal: 1977 technology status report. Appendix G. State-of- 
the-art review for simultaneous removal of nitrogen oxides and 
sulfur oxides from flue amy 3:51764 (ANL/ECT-3(App.G)) 
or removing sulfur dioxide from flue gases (Patent), 
3:5 
Method of removing sulfur emissions from a fluidized-bed 
combustion process (Patent), 3:53324 
Regenerative process for desulfurization of high temperature 
combustion and fuel gases. Quarterly progress oho9) No. 7, 
October 1-December 31, 1977, 3: 5167 (BNL-50 
waa oxide emissions management for electric power systems, 
52437 
so lant may solve —= dioxide emission problems, 3:51769 
FLUE AS/FILTRATION 
Dust removal from ~ and compressed gas streams by fibrous- 
and granular-bed filters: a state of the art review (101 
references), 3:51763 (ANL/CEN/FE-77-9) 
FLUE GAS/PARTICLES 
Combustion of heavy oil with mechanical atomization: possible 
reductions of solid emissions, 3:52014 
FLUID FLOW 
See also INCOMPRESSIBLE FLOW 
LAMINAR FLOW 
LIQUID FLOW 
TWO-PHASE FLOW 
VISCOUS FLOW 
FLUID FLOW/MATHEMATICAL MODELS 
Interpretation of tracer tests by means of type curves: application 
to uniform and radial flow, 3:53753 (LBL-7027) 
FLUID FLOW/ONE-DIMENSIONAL CALCULATIONS 
Method of Streeter and Wylie for multidimensional wave 
ya 3:52825 (SAND-78-0267C) 
JECTION 


See also WATERFLOODING 
FLUID INJECTION/MATHEMATICAL MODELS 
Interpretation of tracer tests by means of type curves: application 
to uniform and radial flow, 3:53753 (LBL-7027) 
FLUIDIZED BED/HYDRODYNAMICS 
Bubble wake solids content in three-phase fluidized beds, 3:53326 
FLUIDIZED BED/PRESSURE DROP 
— ed tests on the process of fluidisation of pulverised coal, 
FLUIDIZED BED/SOLIDS 
Bubble wake solids content in three-phase fluidized beds, 3:53326 
FLUIDIZED BED/STABILITY 
— 4 tests on the process of fluidisation of pulverised coal, 
FLUIDIZED-BED COMBUSTION/EFFICIENCY 
Possible improvements of efficiency of use of new coal conversion 
techniques, 3:51887 
Pressurized fluidized bed combustion. Annual report, July 1976- 
June 1977. Draft, 3:53322 (HCP/T1511-43/D) 
FLUIDIZED-BED COMBUSTION/HYDRODYNAMICS 
Problem of fluidized bed hydrodynamics, 3:53328 
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FLUIDIZED-BED COMBUSTORS/DEMONSTRATION PLANTS 

Industrial application of fluidized-bed combustion, superheated 
steam boiler. Quarterly report, October 1-December 31, 1977, 
3:53323 (HCP/T2473-18) 

FLUIDIZED-BED COMBUSTORS/DESIGN 

Incinerator puts coal washery wastes to use, 3:51770 

Industrial application of fluidized-bed combustion, superheated 
steam boiler. Quarterly report, October 1-December 31, 1977, 
3:53323 (HCP/T2473-18) 

FLUIDIZED-BED COMBUSTORS/ECONOMICS 

Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant, 3:52384 
(HCP/T2583-01/1) 

FLUIDIZED-BED COMBUSTORS/FLUE GAS 

Method of removing sulfur emissions from a fluidized-bed 

combustion process (Patent), 3:53324 
FLUIDIZED-BED COMBUSTORS/HEAT TRANSFER 

Heat transfer in a fluidized bed furnace to the horizontal staggered 

tube bundle, 3:53327 
FLUIDIZED-BED COMBUSTORS/OPERATION 

Process development report: 0.40-m primary burner system (Spent 
fuel reprocessing), 3:52111 (GA-A-14816) 

Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant, 3:52384 
(HCP/T2583-01/1) 

FLUIDIZED-BED COMBUSTORS/PERFORMANCE 

Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant, 3:52385 
(HCP/T2583-01/4) 

FLUIDIZED-BED COMBUSTORS/PERFORMANCE TESTING 

Pressurized fluidized bed combustion. Annual report, July 1976- 
June 1977. Draft, 3:53322 (HCP/T1511-43/D) 

FLUIDIZED-BED COMBUSTORS/RADIANT HEAT 

TRANSFER 


Heat transport in fluidized bed combustors, 3:52381 
FLUIDIZED-BED COMBUSTORS/SIMULATION 
Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant, 3:52385 
(HCP/T2583-01/4) 
FLUORESCENCE SPECTROSCOPY/HIGH-FREQUENCY 
DISCHARGES 
Improved high-intensity microwave discharge lamp for atomic 
resonance absorption and fluorescence spectrometry, 3:53353 
FLUORIDE VOLATILITY PROCESS/FLUIDIZED BED 
Development of a continuous cold trap of fluidized bed, 3:52114 
(JAERI-M-7064) 
FLUORIDES/CHEMICAL ANALYSIS 
Environmental assessment of dissolved gases in LASL’s Hot Dry 
Rock geothermal source demonstration project, 3:52340 (LA- 
UR-78-919) 
FLUORINATED ALIPHATIC HYDROCARBONS/ 
PHOTOCHEMICAL REACTIONS 
Effect of trichlorofluoromethane and molecular chlorine on ozone 
formation by simulated solar radiation, 3:53229 (N-78-12167) 
FLUORINE/CHEMICAL LASERS 
Dissociative attachment of electrons to F2, 3:53872 
FLUORINE/COLLISIONS 
Investigation of the tantalum-fluorine reaction by modulated 
molecular beam mass spectrometry, 3:53876 
FLUORINE 18/ISOTOPE PRODUCTION 
Design of a Fluorine-18 Production System at ORNL Cyclotron 
Facility. Part 2, 3:53238 (ORNL/MIT-262) 
FLUORINE COMPOUNDS/BIOSYNTHESIS 
Presence and biosynthesis of carbon-fluorine compounds in 
tropical plants and soils, 3:53572 
FLUORINE COMPOUNDS/TOXICITY 
Presence and biosynthesis of carbon-fluorine compounds in 
tropical plants and soils, 3:53572 
FLUORINE IONS/RECOMBINATION 
Ionic recombination of Kr* and Kr* 2 with F~ in dense buffer rare 
gases, 3:53202 
FLUTE INSTABILITY/INSTABILITY GROWTH RATES 
Interchange instabilities in a compressible plasma, 3:54101 
FLUTE INSTABILITY/NORMAL-MODE ANALYSIS 
Interchange instabilities in a compressible plasma, 3:54101 
FLY ASH/CHEMICAL COMPOSITION 
Mining and utilization of wester coal, 3:51797 (IS-M-146) 
FLY ASH/CHEMICAL REACTION YIELD 
Mining and utilization of wester coal, 3:51797 (IS-M-146) 
FLY ASH/ENVIRONMENTAL EFFECTS 
Trace elements in coal, 3:51787 
FLYWHEEL ENERGY STORAGE 
Inertial energy storage device (Patent application), 3:52846 
FLYWHEELS/DESIGN 
Inertial energy storage device (Patent application), 3:52846 
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FOAMS/CHEMICAL PREPARATION 
Sticky foam (Patent application; for preventing unauthorized 
entry), 3:53169 


See also WATER VAPOR 
FOG/MATHEMATICAL MODELS 
Preliminary result of a three dimensional numerical simulation of 
cloud formation over a cooling pond, 3:53445 (CONF-780520-4) 
FOOD CHAINS/CONTAMINATION 
New look at the dosimetry of '*C released to the atmosphere as 
carbon dioxide, 3:53678 
FOOD CHAINS/ENVIRONMENTAL EXPOSURE PATHWAY 
Distribution of chromium in vegetation and small mammals 
adjacent to cooling towers, 3:53415 
FOOD CHAINS/POLLUTION 
Movements of heavy metals and organohalogens through food 
chains and their effects on populations and communities, 
3:53437 
FOOD CHAINS/RADIONUCLIDE KINETICS 
Quantitative aspects of plutonium field studies, 3:53475 (PNL- 
2500(Pt.2)) : : 
Radioecology of uranium and radioecology of waste management 
areas (ROWMA), 3:53479 (PNL-2500(Pt.2)) 
Rockwell support studies (Ecology of Hanford radioactive waste 
burial area), 3:53470 (PNL-2500(Pt.2)) 
Service assessment studies (Radiation monitoring of Canada geese, 
eat blue heron, and chinook salmon on Hanford Reservation), 
3:53481 (PNL-2500(Pt.2)) 
FOOD INDUSTRY/WASTE HEAT 
Thermal energy storage for industrial waste heat recovery, 
3:52848 (DOE/NASA/1034-78/2) 
FORECASTING/EVALUATION 
Outlook: can past experience throw light on the future, 3:52924 
FORESTRY/MANAGEMENT 
Effect of soil water deficit on the reflectance of conifer seedling 
canopies, 3:53642 (CONF-770478-P1) 
RESTS 


Sulfur dioxide uptake and the leaching of sulphates from a pine 
forest, 3:53419 
FORESTS/GOVERNMENT POLICIES 
Remote sensing and today’s forestry issues, 3:53634 (CONF- 
770478-P 1) 
FORESTS/INVENTORIES 
Forestland type identification and analysis in western 
Massachusetts: a linkage of a LANDSAT forest inventory to an 
optimization study, 3:53656 (CONF-770478-P2) 
Use of multispectral data in design of forest sample surveys, 
3:53636 (CONF-770478-P1) 
FORESTS/REMOTE SENSING 
Computer-aided classification for remote sensing in agriculture 
and forestry in Northern Italy, 3:53651 (CONF-770478-P2) 
Influence of multispectral scanner spatial resolution on forest 
feature classification, 3:53652 (CONF-770478-P2) 
FORESTS/RESOURCE ASSESSMENT 
Assessment of forest plantations from low altitude aerial 
photography, 3:53658 (CONF-770478-P2) 
IRMALD E/PHOTOLYSIS 
Photolytic separation of D from H in cryogenic solutions of 
formaldehyde, 3:53212 
FORMIC ACID/ROTATIONAL STATES 
Other rotamer of formic acid, cis-HCOOH, 3:53221 
FORSMARK-3 REACTOR/REACTOR ACCIDENTS 
Safety study Forsmark 3, 3:52841 
FORT SHEVCHENKO REACTOR 
See BN-350 REACTOR 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 


KEROSENE 
NATURAL GAS 
PEAT 


PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/COMBUSTION 
Will climatic changes occur in the next decades due to increasing 
combustion, 3:51786 
FOSSIL FUELS/COMBUSTION KINETICS 
Restrictions imposed on burner technology by fuel 
interchangeability, 3:53242 
FOSSIL FUELS/CONSUMPTION RATES 
West Antarctic ice sheet and carbon dioxide greenhouse effect: a 
threat of disaster, 3:53417 
IL-FUEL POWER PLANTS/AIR HEATERS 
Getting the best out of rotary air heaters, 3:52414 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
Combustion of coal and oil in power-station boilers, 3:51882 


FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 


Probabilistic methodology for estimating air-pollution health 
effects from coal-fired power plants, 3:52886 
Review and synopsis of public participation regarding sulfur 
dioxide and particulate emissions from (R71-23), (R74-2), and 
(R75-7). Final report (Illinois), 3:53413 (PB-276358) 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
ABATEMENT 


Problems of an extended use of coal in the public electricity 

supply of the USA: a survey, 3:52422 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

CONTROL 

Air pollution assessments of new fossil energy technologies, 
3:51784 

Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant, 3:52384 
(HCP/T2583-01/1) 

FOSSIL-FUEL POWER PLANTS/BOILERS 

Influence of slagging on the economical capacity of a power unit, 
3:52387 

Reference guideline for industrial boiler manufacturers to control 
pollution with combustion modification. Final report Jun 73-Sep 
77, 3:52435 (PB-276715) 

FOSSIL-FUEL POWER PLANTS/CARBON DIOXIDE 

Carbon dioxide, climate, and society, 3:52885 

FOSSIL-FUEL POWER PLANTS/CHEMICAL EFFLUENTS 

Annual highlights, Environmental Programs of the Department of 

Energy and Environment, 3:53405 (BNL-50783) 
FOSSIL-FUEL POWER PLANTS/COMBINED CYCLES 
Coal Fired Combined Cycle Development Program. Quarterly 
report, July-September 1977, 3:52377 (HCP/T2357-20) 

FOSSIL-FUEL POWER PLANTS/COMBUSTION 

Combustion of coal and oil in power-station boilers, 3:51882 
FOSSIL-FUEL POWER PLANTS/CONTRACTS 

Mining and utilization of wester coal, 3:51797 (IS-M-146) 
FOSSIL-FUEL POWER PLANTS/CONTROL SYSTEMS 

Combustion of coal and oil in power-station boilers, 3:51882 
FOSSIL-FUEL POWER PLANTS/COOLING TOWERS 

Look at costs of wet/dry towers, 3:52685 

Wet/dry cooling systems for fossil-fueled power plants: water 
conservation and plume abatement. Final report Jun 75-Sep 77, 
3:52433 (PB-276625) 

FOSSIL-FUEL POWER PLANTS/DESIGN 

Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant (570 
MWe plant), 3:52368 (HCP/T2583-01/2) 

Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant (570 
MWe plant), 3:52369 (HCP/T2583-01/3) 

Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant 
(Comparison of AFB plant and pulverized coal = hang 3:52385 
(HCP/T2583-01/4) 

FOSSIL-FUEL POWER PLANTS/ECONOMIC ANALYSIS 

Economic efficiency of heat supply based on organic fuel when 
building basic-load nuclear condensation power plants, 3:52417 

FOSSIL-FUEL POWER PLANTS/ECONOMICS 

Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant (570 
MWe plant), 3:52368 (HCP/T2583-01/2) 

Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant (570 
MWe plant), 3:52369 (HCP/T2583-01/3) 

Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant 
(Comparison of AFB plant and pulverized coal plant), 3:52385 
(HCP/T2583-01/4) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

EFFECTS 

Environmental impact determination of action to be taken under 
the Energy Supply and Environmental Coordination Act for 
powerplants 9 and 10, Tecumseh Generating Station, 
Tecumseh, Kansas, 3:52424 (FEA/G-77-149) 

Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant 
(Comparison of AFB plant and pulverized coal plant), 3:52385 
(HCP/T2583-01/4) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

IMPACT STATEMENTS 

Kaiparowits environmental impact statement, final. Reference 
material: abbreviations, glossary, bibliography, and appendices, 
3:52425 (NP-23260) 

Kaiparowits environmental impact statement, final. Chapter I. 
Description of proposed action, 3:52426 (NP-23260/1) 

Kaiparowits environmental impact statement, final. Chapter II. 
Description of the environment, 3:52427 (NP-23260/2) 





FOSSIL-FUEL POWER PLANTS/FINANCIAL 


Kaiparowits environmental impact statement, final. Chapter VIII. 

32008) to the proposed action (Alternatives), 3:52428 (NP- 
/ 

Kaiparowits environmental im statement, final. Chapter IX. 
Consultation and coordination, 3:52429 (NP-23260/9)" 

Kaiparowits environmental impact statement, final. Chapters III, 

, V, VI, and VII, 3:52431 (NP-23260/3-4-5-6-7) 
FOSSIL-FUEL POWER PLANTS/FINANCIAL INCENTIVES 

Analysis of Federal incentives used to stimulate energy 

production, 3:52980 (PNL-2410) 
FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Environmental control implications of generating electric power 
from coal: 1977 technology status report. Appendix G. State-of- 
the-art review for simultaneous removal of nitrogen oxides and 
sulfur oxides from flue gas, 3:51764 (ANL/ECT-3(App.G)) 

Investigations, under natural conditions, of the trajectory of rise of 
= plume from chimneys of thermal power plants, 

Reference guideline for industrial boiler manufacturers to control 
pollution with combustion modification. Final report Jun 73-Sep 
77, 3:52435 (PB-276715) 

= — emissions management for electric power systems, 

Technical assessment of NOx removal processes for utility 
application. Final report Oct 76-Jul 77, 3:52434 (PB-276637) 

FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 

COMBUSTORS 

Institute of Power research stand for fluidized-bed combustion of 
coal, 3:52386 

Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant (570 
MWe plant), 3:52368 (HCP/T2583-01/2) 

Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant (570 
MWe plant), 3:52369 (HCP/T2583-01/3) 

Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant, 3:52384 
(HCP/T2583-01/1) 

FOSSIL-FUEL POWER PLANTS/FUEL SUBSTITUTION 
Environmental impact determination of action to be taken under 
the Energy Supply and Environmental Coordination Act for 

—— 9 and 10, Tecumseh Generating Station, 
‘ecumseh, Kansas, 3:52424 (FEA/G-77-149) 
FOSSIL-FUEL POWER PLANTS/HEALTH HAZARDS 

Probabilistic methodology for estimating air-pollution health 

effects from coal-fired pod ey 3:52886 
FOSSIL-FUEL POWER PLANTS/MATERIALS 

Ceramic Technology Readiness Program. Ninth monthly 

ao report, May 29, 1978-July 2, 1978, 3:51879 


(FE- ) 
FOSSIL-FUEL POWER PLANTS/NATURAL DRAFT 

COOLING TOWERS 

Chalk Point Cooling Tower Project. Environmental Systems 
Corporation's FY77 final report, July 1, 1976-August 31, 1977. 
Volume I. Phase V, analysis and archiving progam, 3: 53446 
(PPSP-CPCTP- -20(Vol. 1)) 

Chalk Point Cooling Tower Project. Environmental Systems 
Corporation's FY77 final report, July 1, 1976-August 31, 1977. 
pape Il. ——- bso “ih Dye Tracer Experiment (Dye 
tests of vapor plume —" in coastal regions), 3:5344 

(PPSP-CPCTP- 20(V ol.2 
FOSSIL FUEL POWER PLANTS/OPERATION 

Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant (570 
MWe plant), 3:52368 (HCP/T2583-01/2) 

Technical notes for the conceptual design for an atmospheric 
fluidized-bed direct combustion power generating plant (570 
MWe plant), 3:52369 (HCP/T2583-01/3) 

FOSSIL- L POWER PLANTS/RADIOACTIVE EFFLUENTS 
== element analysis of fuel cycle effluents. Annual progress 
rt, August 1, 1977-July 31, 1978, 3:53180 (COO-4439-1) 
FOSSIL -FUEL POWER PLANTS/RELIABILITY 
Graph theoretical models for calculating the —— of power 
plants. Pt. 3. Physical failure models, 3:5245 
FOSSIL-FUEL POWER PLANTS/RETROFITTING 
Problems of an extended use of coal in the public electricity 
supply of the USA: a survey, 3:52422 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 
Mining and utilization of wester coal, 3:51797 (IS-M-146) 
FOSSIL-FUEL POWER PLANTS/SOCIO-ECONOMIC 

FACTORS 

Relative public costs associated with increased re 
oy (Per Btu of heat delivered), 3: 51888 (Al (ANL/EES- 

FOSSIL-FUEL POWER PLANTS/THERMAL EFFLUENTS 

Integration of thermal and food pod eee residuals into a system 

for commercial culture of freshwater shrimp. (power plant 
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waste heat utilization in aquaculture). Volume 3. Final report, 
July 1974-October 1976, 3:53688 (PB-275870) 
FOUR-BODY PROBLEM/S MATRIX 
3H and ‘He binding energies in the “truncated t-matrix” 
approximation, 3:53966 
CTURED RESERVOIRS/OIL WELLS 
Pressure behavior of wells intercepting fractures, 3:51929 (LBL- 
7027) 
FRACTURED RESERVOIRS/TEMPERATURE 
DISTRIBUTION 
Temperature field of fissured-porous strata subjected to thermal 
injection, 3:51942 
CTURES/FLUID FLOW 
Transient flow in tight fractures, 3:53754 (LBL-7027) 
FRACTURES/PERMEABILITY 
Fluid transport properties of rock fractures at high pressure and 
temperature. Progress report, July 1, 1977-June 30, 1978, 
3:53829 (COO-4054-2) 
FRANCE/HYDROELECTRIC POWER PLANTS 
Automatic control mode of E.D.F. hydroelectric power plants, 
3:52216 
Computer-aided operation of Rhone River power plants, 3:52217 
FRESH WATER/POLLUTION 
Sampling and analysis of trace quantities of hazardous organic 
materials in environmental samples, 3:53528 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRM DEVICES (THERMONUCLEAR) 
See FIELD-REVERSED MIRROR REACTORS 


UITS 
(Edible parts of plants only.) 
FRUITS/CHEMICAL ANALYSIS 
Concentrations of radionuclides and selected stable elements in 
fruits and vegetables (Effluents from coal-fired steam plant), 


FRUITS/CONTAMINATION 
Concentrations of radionuclides and selected stable elements in 
fruits and vegetables (Effluents from coal-fired steam plant), 
3:53473 
Contamination of vegetation, soil, snow, and garden crops by 
— deposition of mercury from a chlor-alkali plant, 
3:5 
FTR REACTOR 

See FFTF REACTOR 
FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/BURNOUT 

Burnout in a high heat-flux boiling system with an impinging jet 
(BWR), 3:52472 

FUEL ASSEMBLIES/FLUID FLOW 

Flow in an annulus of non-uniform gap, 3:52739 

LMFBR vented assembly hydraulic modeling and testing, 3:52584 
(GEFR-SP-065) 

FUEL ASSEMBLIES/HEAT TRANSFER 

Burnout in a high heat-flux boiling system with an impinging jet 
(BWR), 3:52472 

Simple transient analysis of the THORS bundle 6A boiling test 
results (LMFBR), 3:52574 (CONF-780622-37) 

FUEL ASSEMBLIES/POWER DISTRIBUTION 

Power distribution in a complex instrumented fuel assembly with 
silver flux depression shields. Enlarged Halden Program, Group 
meeting, LOEN, Norway, June 5-9, 1978 (BWR;PWR), 3:52470 
(TID-28584) 

FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/DEFORMATION 

Behavior of zircaloy cladding under a postulated loss-of-coolant 
accident condition. A report of the working group on review of 
the behavior of fuel cladding under a loss-of-coolant accident 
(BWR; PWR), 3:52798 (JAERI-M-7247) 

Collapse of thin wall tubes with small initial ovality, 3:52727 
(JEN-385) 

Irradiation capsule design capable of continuously monitoring the 
creepdown of Zircaloy fuel cladding (BWR; PWR), 3:52469 
(CONF-780622-39) 

Light-Water-Reactor Safety Research Program. Quarterly 
progress report, January-March 1978, 3:52784 (ANL-78-49) 

Zircaloy cladding deformation in a steam environment with 
transient heating, 3:52788 (CONF-780637-1) 

FUEL CANS/DESTRUCTIVE TESTING 

Mechanical response of LMFBR and P1 cladding tubes under 

transient heating, 3:52610 
FUEL CANS/RADIATION HARDENING 

Neutron irradiation effect on long-term strength of zirconium and 

its 1% niobium alloy, 3:53152 
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FUEL CANS/STRESS ANALYSIS 
Two dimensional structural analysis of reactor fuel element 
claddings due to local effects, 3:52490 (COO-2245-59TR) 
FUEL CELL POWER PLANTS/EQUIPMENT INTERFACES 
Interaction of batteries and fuel cells with electrical distribution 
systems: line commutated converter interface, 3:52419 
Interaction of batteries and fuel cells with electrical distribution 
systems: force commutated converter interface, 3:52420 
CELLS 


See also HIGH-TEMPERATURE FUEL CELLS 
FUEL CELLS/EFFICIENCY 

Possible improvements of efficiency of use of new coal conversion 

techniques, 3:51887 
FUEL CELLS/FUEL FEEDING SYSTEMS 
Method and device for feeding a fuel cell with a fluid reactant 
(Patent), 3:52992 
FUEL CELLS/HEXAGONAL CONFIGURATION 
Cross-feed fuel cell battery with filter press type structure of 
lygonal cross-section (Patent), 3:52990 
FUEL CELLS/VALVES 

Automatic device for opening and closing the comburent inlet and 

outlet ports of a fuel cell (Patent), 3:52993 
CHANNELS/CRITICAL HEAT FLUX 

Calculation of critical power in fuel assembly channels of complex 

geometry (BWR; PWR), 3:52499 
FUEL CHANNELS/HYDRAULICS 

Structure of turbulent flow through a wall subchannel of a rod 

bundle, 3:52738 
FUEL CHANNELS/TURBULENT FLOW 

Structure of turbulent flow through a wall subchannel of a rod 

bundle, 3:52738 
FUEL CONSUMPTION/ECONOMETRICS 
Econometric analysis of the demand for gasoline at the state level, 
3:52870 (ORNL/TM-6326) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 
PLUTONIUM RECYCLE 
THORIUM CYCLE 
FUEL CYCLE/COMPARATIVE EVALUATIONS 
—- fuel cycles for breeder reactors, 3:52565 (CONF- 
80401-) 

Performance potential of (Th,U) carbide and (Th,U) nitride fuel in 

1200 MWe LMFBR’s, 3:52564 (CONF-780401-) 
FUEL CYCLE/COST 

Sensitivity of LWR fuel cycle costs to uncertainties in nuclear 

data, 3:52467 (CONF-780401-) 
FUEL CYCLE/DENATURED FUEL 

Proliferation-resistant nuclear fuel cycles (Spiking of plutonium 

with 7°* Pu), 3:52170 (ORNL/TM-6392) 
FUEL CYCLE/EVALUATION 

Reprocessing and fuel fabrication systems (Nonproliferation 

Alternative systems assessment), 3:52110 (DP-MS-78-16) 
FUEL CYCLE/RADIOACTIVE WASTE MANAGEMENT 

An analysis of the back end of the nuclear fuel cycle with 
emphasis on high-level waste management, Volume 1, 3:52159 
(N-78-12823) 

An analysis of the back end of the nuclear fuel cycle with 
emphasis on high-level waste management, Volume 2, 3:52160 
(N-78-12824) 

FUEL CYCLE/REVIEWS 

Report to the American Physical Society by the study group on 

nuclear fuel cycles and waste management, 3:52612 
FUEL ECONOMY/STANDARDS 

Rulemaking support paper concerning the 1981-1984 passenger 
auto average fuel economy standards. Technical report, 3:53053 
(PB-275895) 

The automotive fuel economy standards for model year 1981-1984 

ee cars. Final impact assessment, 3:53052 (PB-275827) 
ELEMENT CLUSTERS/DRYOUT 

SAS3A simulations for a 19-pin dryout experiment (LMFBR), 
3:52575 (CONF-780622-42) 

FUEL ELEMENT CLUSTERS/FLUID FLOW 

Coolant mixing in LMFBR rod bundles and outlet plenum mixing 
transients. Progress report, December 1, 1977-February 28, 
1978, 3:52577 (COO-2245-63) 

SAS3A calculations for forced convection sodium boiling at low 
power, 3:52603 (SAND-78-0236C) 

FUEL ELEMENT CLUSTERS/HEAT TRANSFER 

Analysis of combined convection heat transfer in rod bundles, 
3:52642 (BNL-NUREG-23018) 

SAS3A calculations for forced convection sodium boiling at low 

wer, 3:52603 (SAND-78-0236C) 
FUEL ELEMENT CLUSTERS/HYDRAULICS 

Structure of turbulent flow through a wall subchannel of a rod 
bundle, 3:52738 


FUEL GAGES/DESIGN 


FUEL ELEMENT CLUSTERS/TEMPERATURE 

MEASUREMENT 

Disposition of can thermocouples in a nuclear reactor, 3:52668 

FUEL ELEMENT CLUSTERS/TURBULENT FLOW 

Structure of turbulent flow through a wall subchannel of a rod 

bundle, 3:52738 
FUEL ELEMENT FAILURE/FISSION PRODUCT RELEASE 

Modeling fission product release from ruptured LWR fuel rods, 
3:52785 (CONF-780622-25) 

FUEL ELEMENT FAILURE/SIMULATION 

Response of unirradiated and irradiated PWR fuel rods tested 
under power-cooling-mismatch conditions, 3:52836 

Test E3 on high-energy transient meltdown of irradiated UO in a 
TREAT Mark-II loop (LMFBR), 3:52783 (ANL-77-94) 

FUEL ELEMENTS 

See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
FUEL SPHERES 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
Fill gas and fission gas behavior in IFA-429, 3:52733 (TID-28583) 

FUEL ELEMENTS/DESTRUCTIVE TESTING 

Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods development: 
irradiation tests. Progress report, January 1-March 31, 1978 
(UO; PuO2), 3:52595 (LA-7266-PR) 

FUEL ELEMENTS/FABRICATION 

Fabrication of uranium carbide/beryllium carbide/graphite 

experimental-fuel-element specimens, 3:52735 (Y-2121) 
FUEL ELEMENTS/HEAT TRANSFER 

Method of calculation of heat transfer crisis in tubular fuel 

elements cooled with water and water/steam mixture, 3:52672 
FUEL ELEMENTS/NONDESTRUCTIVE TESTING 

Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods development: 
irradiation tests. Progress report, January 1-March 31, 1978 
(UO2; PuO2), 3:52595 (LA-7266-PR) 

FUEL ELEMENTS/PERFORMANCE TESTING 

Analytical study of the feasibility of irradiating ***U/?**Th metal 
fuel experiments in EBR-II, 3:52559 (ANL-78-17) 

HTGR Generic Technology Program Fuels and Core 
Development Program quarterly progress report for the period 
ending May 31, 1978, 3:52519 (GA-A-14953) 

FUEL ELEMENTS/QUALITY ASSURANCE 

Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods development: 
irradiation tests. Progress report, January 1-March 31, 1978 
(UO2; PuO2), 3:52595 (LA-7266-PR) 

FUEL ELEMENTS/RESIDUAL POWER 

Data report for the NRC/PNL Halden assembly IFA-431 (BWR; 
PWR), 3:52817 (PNL-2494) 

FUEL FABRICATION PLANTS/ACCOUNTING 

Application of nondestructive assay to the — fuel 
fabrication facility, 3:52171 (PNCT-831 a 

ee PLANTS/MATERIAL UNACCOUNTED 


Analysis of plutonium MUF, 3:52172 (PNCT-831-76-01) 
FUEL FABRICATION PLANTS/PERSONNEL 

Estimates of internal dose equivalent to 22 target organs for 
radionuclides occurring in routine releases from nuclear fuel- 
cycle facilities. Vol. 1 (Internal radiation dose conversion 
factors for man for 68 radionuclides of mass number less than 
150), 3:53683 (ORNL/NUREG/TM-190) 

FUEL FEEDING SYSTEMS/DESIGN 

Coal Feeder Development Program. Annual report, 1977, 3:51682 
(FE-1792-32) 

Coal feeder development program. Quarterly technical pro; 
report, October-December 1977 (Kinetic Extruder), 3:51 
(FE-1792-40) 

FUEL FEEDING SYSTEMS/PERFORMANCE TESTING 

Coal Feeder Development Program. Annual report, 1977, 3:51682 
(FE-1792-32) 

FUEL FEEDING SYSTEMS/RESEARCH PROGRAMS 

Coal feeder development program. Monthly technical progress 
report, March 21, 1978-April 20, 1978, 3: 31684 (FE-1794-36) 

FUEL FEEDING SYSTEMS/TEST FACILITIES 

Coal feeder development program. ly technical oy 
report, October-December 1977 (Kinetic Extruder), 3:51683 
(FE-1792-40) 

FUEL GAGES/DESIGN 

Apparatus for the measurement of vehicle fuel consumption 
(Patent), 3:53057 

Fuel measuring and recording systems for combustion devices and 
method for monitoring fuel flow (Patent), 3:53069 





FUEL GAS 


FUEL GAS 
See also HIGH BTU GAS 
LOW BTU GAS 
FUEL GAS/CALORIFIC VALUE 
Standard method of calculating calorific value and specific gravity 
of gaseous fuels, 3:52061 
ee ee ee 
e by continuous recording calorimeter, 3:52054 
AS/COMPARATIVE EVALUATIONS 
“ae industrial utilization of gaseous fuels, 3:52911 
FUEL GAS/DENSITY 
Standard method of calculating calorific value and specific gravity 
of gaseous fuels, 3:52061 
FUEL GAS/DESULFURIZATION 
Regenerative process for desulfurization of high temperature 
combustion and fuel . Quarterly progress report No. 7, 
October 1-December 31, 1977, 3:51673 (BNL-50809) 
FUEL GAS/GAS CHROMATOGRAPHY 
Standard method for analysis of reformed gas by gas 
chromatography, 3:51993 
FUEL GAS/PURIFICATION 
Design report. Volume 5. Section 300: sulfur removal. 
Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant. Phase II, 3:51675 (FE- 
1521-24) 
FUEL GAS/SYNTHESIS 
Active homogeneous catalysts for the water gas shift reaction 
derived from the simple mononuclear carbonyls of iron, 
chromium, molybdenum, and tungsten, 3:52209 
M-gas process for production of fuel gas from heavy oil (Steam 
Gasification), 3:52211 
FUEL INJECTION SYSTEMS/PERFORMANCE 
Fuel atomization in diesel engines, 3:53061 
FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT 
Fissile fuel doubling time characteristics for reactor lifetime fuel 
logistics, 3:52608 
FUEL MANAGEMENT/THREE-DIMENSIONAL 
CALCULATIONS 
Critical experiments and analysis twenty-sixth quarterly report, 
January-March 1978 (LMFBR), 3:52582 (GEFR-13771-26) 
FUEL OILS 
See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/COMBUSTION 
Combustion of coal and oil in power-station boilers, 3:51882 
Demonstration program for coal-oil mixture combustion in an 
electric utility boiler, Category III A. 1977 annual report, 
3:51880 (HCP/T2564-01) 
FUEL OILS/COMBUSTION PRODUCTS 
Combustion of coal and oil in power-station boilers, 3:51882 
Formation of nitrogen oxides by a burner consuming liquid fuel 
with nitrogen product additions, 3:52013 
FUEL OILS/COMBUSTION PROPERTIES 
Conservative use of liquid fuel, 3:52015 
FUEL OILS/COMPARATIVE EVALUATIONS 
Market and economic analysis study on nuclear coal gasification. 
Status report at end of Concept Phase, August 1, 1975- 
November 30, 1976, 3:51699 (DOE-tr-87) 
Optimum industrial utilization of gaseous fuels, 3:52911 
FUEL OILS/MARKET 
Between CEGB and the crackers, 3:51963 
FUEL OILS/PRODUCTION 
Production of oil and high Btu gas from coal (Patent), 3:51678 
Pyrolytic conversion of agricultural and forestry wastes to 
alternate energy sources in Indonesia; a feasibility study, 3:52213 
(PB-275569) 
FUEL OILS/SUPPLY AND DEMAND 
Between CEGB and the crackers, 3:51963 
FUEL PARTICLES 
See also COATED FUEL PARTICLES 
FUEL PARTICLES/MANUFACTURING 
Process for manufacturing metal-oxide pellets, and pellets obtained 
by this process (Patent), 3:53155 (RFP-Trans-242) 
PELLETS/DENSITY 


Correlations between different methods of UO pellet density 

measurement, 3:52105 (JAERI-M-7158) 
FUEL PELLETS/FABRICATION 

Methods for assessing homogeneity in ThO2-UO, fuels (LWBR 
Development Program), 3:52605 (WAPD-TM-1377) 

Nuclear fuel element (Patent), 3:52740 

Sinterability and characterization of some UO. and PuO2 powders, 
3:52731 (PNCT-831-76-01) 
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FUEL PELLETS/FISSION PRODUCT RELEASE 
Light-Water-Reactor Safety Research Program. Quarterly 
progress rt, January-March 1978, 3:52784 (ANL-78-49) 
FUEL PELLE / STOICHIOMETRY 
Determination of O/M ratio for mixed oxide fuel, (3). Reducing 
condition for thermogravimetric method, 3:52732 (PNCT-831- 


76-01) 
FUEL PELLETS/STRESS RELAXATION 
Nuciear fuel element (Patent; PWR; BWR), 3:52486 
FUEL PINS 

Effects of local cesium concentrations on mixed-oxide fuel 

behavior, 3:52586 (HEDL-SA-1306S) 
FUEL PINS/NEUTRON RADIOGRAPHY 

Physical basis for accurate dimensional measurements in neutron 

radiography, 3:52736 
FUEL POOLS/DESIGN 

Design bases for U.S. pasa of Energy storage basin, 

3:52127 (DP-MS-78-33 
FUEL POOLS/DISINFECTANTS 

Iodine-hydrogen peroxide as a disinfectant for fuel storage basin 

water, 3:52124 (CONF-780665-1) 
FUEL POOLS/ECONOMICS 

Economics of water basin storage of spent light water reactor fuel, 
3:52125 (DP-MS-78-1) 

FUEL POOLS/WATER TREATMENT 

Iodine-hydrogen peroxide as a disinfectant for fuel storage basin 
water, 3:52124 (CONF-780665-1) 

FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
FUEL REPROCESSING PLANTS/HEARINGS 

Plutonium and liberty. Some possible consequences of nuclear 

reprocessing for an open society, 3:52121 
FUEL REPROCESSING PLANTS/LICENSING 

Plutonium and wy. Some possible uences of nuclear 

reprocessing for an open society, 3:52121 
FUEL REPROCESSIN PLANTS/OFF-GAS SYSTEMS 

Performance test of the pretreatment unit for Kr-85 recovery 
system from off-gas in fuel reprocessing plant. Characteristics of 
BoD system for hydrogen supply, 3:52150 (PNCT- 

1-77-01 
FUEL REPROCESSING PLANTS/PUBLIC OPINION 
Nuclear power in the public eye, 3:52830 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 

MANAGEMENT 

Tritium control in reprocessing plants (Trilex Process), 3:52118 
(BNWL-tr-322) 

FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 

PROCESSING 

Minimization of the production of alpha-bearing wastes in fuel 
reprocessing pe 3:52119 (BNWL-tr-323) 

Status of French research and development in the area of 
treatment of sf produced by reprocessing plants, 3:52117 
(BNWL-tr-3 

FUEL REPROCESSING PLANTS/SIMULATION 

Spent fuel reprocessing system availability definition by process 
simulation, 3:52112 GA-A-14910) 

FUEL REPROCESSING PLANTS/SPENT FUEL STORAGE 

Storage of fast reactor spent fuel at the reactor site and in 


lants, 3: aoe aes 
FUEL RODS/S SEFORMA’ 


Results of the first aa aelstesin tests on single fuel rods 
(LOC-11 series in the PBF), 3:52827 (TID-28575) 
FUEL RODS/GRAVIMETRIC ANALYSIS 
— 60) of ATR fuel rod by gravimetry, 3:52730 (PNCT- 
FUEL RODS/MECHANICAL PROPERTIES 
Dimco. A new system for mechanical analysis of nuclear fuel pins, 
3:52728 (JEN-396) 
FUEL RODS/PERFORMANCE 
Light-water-reactor version of the Uranus integral fuel-rod code, 
:52729 (JEN-397) 
FUEL RODS/STRESS ANALYSIS 
URANUS - a computer bre, sep for the thermal an 
mechanical analysis of the fuel ae! in a nuclear nell 3:52737 
FUEL RODS/THERMAL ANAL 
URANUS - a computer programme ;* the thermal an 
mechanical analysis of the fuel rods in a nuclear nal 3:52737 
FUEL RODS/VENTS 
—— . experiment for gas-cooled fast reactor application, 
FUEL RODS/WELDING 
ae —_— welding of irradiated Zircaloy fuel rods, 
FUEL SLURRIES/ADDITIVES 
Demonstration pro for coal-oil mixture combustion in an 
electric utility boiler, Category III A. 1977 annual report, 
3:51880 (HCP/T2564-01) 
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FUEL SLURRIES/COMBUSTION 
Combustion of coal and oil in power-station boilers, 3:51882 
FUEL SLURRIES/COMBUSTION PRODUCTS 
Combustion of coal and oil in power-station boilers, 3:51882 
FUEL SLURRIES/FLUIDIZED-BED COMBUSTION 
Fluidized bed combustor for the incineration of slurries, 3:51886 
FUEL SLURRIES/RHEOLOGY 
Demonstration pro for coal-oil mixture combustion in an 
electric utility boiler, Category III A. 1977 annual report, 
3:51880 (HCP/T2564-01) 
FUEL SLURRIES/STABILITY 
Demonstration program for coal-oil mixture combustion in an 
electric utility boiler, Category III A. 1977 annual report, 
3:51880 (HCP/T256<01) 
FUEL SLURRIES/STIRRIN 


G 
Effect of agitation on quality of selectively agglomerated fine coal, 


3:51874 
FUEL SLURRIES/STORAGE 
Demonstration pro for coal-oil mixture combustion in an 
electric utility boiler, Category III A. 1977 annual report, 
3:51880 (HCP/T2564-01) 
FUEL SPHERES 
(Pebble bed reactor fuel elements.) 
FUEL SPHERES/FABRICATION 
Application of gel microsphere processes to preparation of 
Sphere-Pac nuclear fuel, 3:52101 (CONF-780545-2) 
SUBSTITUTION 


From oil and gas to alternate fuels: the transition in conversion 
ent, 3:52942 

FUEL T'SUBSTITUTION/ EMERGENCY PLAN 

State planning for winter energy emergencies: workshop 

materials, 3:52916 (CONF-771160- 

FUEL SUBSTITUTION/MEASURING METHODS 

Outlook: can past experience throw light on the future, 3:52924 
FUEL SYSTEMS 


See also FUEL FEEDING SYSTEMS 
FUEL INJECTION SYSTEMS 
FUEL SYSTEMS/DESIGN 


Le gegen ny liquid fuel (Patent), 3:53055 
DING INTERACTIONS 


Analysis of fuel-cladding chemical interaction at high burnup 
(LMFBR), 3:52585 (HEDL-SA-1294S) 
Examination of compatibility between fuel and cladding, 3:52602 
(PNCT-831-76-01) 
FUEL-COOLANT INTERACTIONS/SIMULATION 
Experimental study of the molten glass/water thermal interaction 
under free and forced conditions, 3:52829 
Thermodynamic prediction of the temperature for film boiling 
destabilization and its relation to vapor explosion phenomena, 
3:52787 (CONF-780622-36) 
FUEL-COOLANT INTERACTIONS/THERMODYNAMICS 
Thermodynamic prediction of the temperature for film boiling 
destabilization and its relation to vapor explosion phenomena, 
3:52787 (CONF-780622-36) 


See also AUTOMOTIVE FUELS 
AVIATION FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
FUELS/CHARGES 
Report to the Federal Trade Commission on the use of automatic 
uel adjustment clauses and the fuel pe practices of 
investor-owned electric utilities, 3:52421 (PB-275451) 
FUGEN ATR 
See JATR REACTOR 


See AEROSOLS 
FURNACES 
See also BLAST FURNACES 
GAS FURNACES 
SOLAR FURNACES 
FURNACES/AIR POLLUTION CONTROL 
Heat transfer and pollution, 3:53240 
FURNACES/CONSTRUCTION 
a Large Area Silicon Sheet Task: continuous liquid feed 
oF nets Quarterly report No. 2, January-March 
1978 3: a — 
FURNACES 


Sechendion 7 aaa ai oil in power-station boilers, 3:51882 
ee Large Area Silicon Sheet Task: continuous liquid feed 
ski growth. Quarterly report No. 2, January-March 
1978, 3: 52237 ( (DOE/JPL/954886-2) 


GALLIUM ARSENIDES/PHOTOEMISSION 


FURNACES/ENERGY EFFICIENCY 
Brookhaven National Laboratory Burner-Boiler/Furnace 
Efficiency Test Project. Annual fuel use and efficiency 
reference manual: hydronic equipment, 3:52997 (BNL-50816) 
FURNACES/FOULING 
Predict fouling by nomograph, 3:53325 
FURNACES/FUEL ECONOMY 
Improving efficiency in fuel-fired industrial heating processes 
(High-Velocity Combustion), 3:53039 
FURNACES/HEAT STORAGE 
Furnace with heat storage elements (Patent), 3:52850 
FUSED SALT FUELS 
See MOLTEN SALT FUELS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
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GADOLINIUM/MAGNETIC SUSCEPTIBILITY 

Magnetic short-range order in Gd, 3:53118 

GADOLINIUM 156/VIBRATIONAL STATES 

Coriolis-mixing analysis of the K/sup 7/ = 0°, 1~ and 2~ 

octupole-vibrational bands in Gd, 3:53986 (TREE-1116) 
GADOLINIUM 158 TARGET/CARBON 12 REACTIONS 

Pre-equilibrium effects in fusion of 1*C and '°®Gd, 3:53988 

Pre-equilibrium particle emission from fusion of 1*C + '*Gd and 
2°Ne + 1°Nd, 3:53990 

GADOLINIUM ALLOYS/TRANSITION TEMPERATURE 

Superconductivity of fec-La-heavy-rare-earth alloys, 3:53117 

GADOLINIUM CHLORIDES/HYDROGENATION 

Reaction of hydrogen with metallic and reduced halides. The 

requirement of delocalized electrons for reaction, 3:53209 
GADOLINIUM SELENIDES/PHASE TRANSFORMATIONS 

Calorimetric observation of a phase transition in the 

superconducting state in Gd/sub 1.2/MogSes, 3:53177 
GADOLINIUM SELENIDES/SUPERCONDUCTIVITY 

Calorimetric observation of a phase transition in the 

superconducting state in Gd/sub 1.2/Mo¢Ses, 3:53177 
GAGES (PRESSURE) 

See PRESSURE GAGES 
GAGES (STRAIN) 

See STRAIN GAGES 
GALAXIES/CHEMICAL COMPOSITION 

Detection of HzO maser emission in the galaxy M33, 3:53855 

GALAXIES/COORDINATES 

Low latitude search for OH emission sources at 1612 MHz. I. 

Observational data (Mapping), 3:53848 
GALAXIES/EMISSION SPECTRA 
Detection of H2O maser emission in the galaxy M33, 3:53855 
GALAXIES/MASERS 
Detection of HzO maser emission in the galaxy M33, 3:53855 
GALAXIES/RADIOWAVE RADIATION 

Low latitude search for OH emission sources at 1612 MHz. I. 

Observational data (Mapping), 3:53848 
GALLIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Low-temperature 30 GeV -proton effects on critical properties of 

type-II superconducting filamentary conductors, 3:53146 
GALLIUM ARSENIDE SOLAR CELLS/ANTIREFLECTION 

COATINGS 

High efficiency thin-film GaAs solar cells. First interim report, 
March 1-August 30, 1977, 3:52241 (DST-1074-1) 

GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 

High efficiency thin-film GaAs solar cells, 3:52242 (N-78-12526) 

High efficiency thin-film GaAs solar cells. First interim report, 
March 1-August 30, 1977, 3:52241 (DST-1074-1) 

Optimization of solar cells for air mass zero operation and a study 
of solar cells at high temperatures, phase 3. Final report, 3:52243 
(N-78-12530) 

GALLIUM ARSENIDE SOLAR CELLS/TESTING 

Reliability concerns and life test procedures for concentrator solar 
cells, 3:52247 (SAND-78-0875C) 

GALLIUM ARSENIDES/CHEMICAL VAPOR DEPOSITION 

High efficiency thin-film GaAs solar cells. First interim report, 
March 1-August 30, 1977, 3:52241 (DST-1074-1) 

GALLIUM ARSENIDES/EPITAXY 

Optimization of solar cells for air mass zero operation and a study 
of solar cells at high temperatures, phase 3. Final report, 3:52243 
(N-78-12530) 

GALLIUM ARSENIDES/PHOTOEMISSION 

Angle-resolved photoemission measurements of band 

discontinuities in the GaAs-Ge heterojunction, 3:53173 





GALVANOMETERS 


GALVANOMETERS 

Development and field evaluation of an electrochemical ozone 

monitor, 3:53420 
GAMMA CAMERAS/DESIGN 

Gamma camera in which only the three largest signals are used for 

position determination (Patent), 3:53361 
GAMMA CAMERAS/DISPLAY DEVICES 
Apparatus for controlling and displaying scintillation camera 
information (Patent), 3:53358 
CAMERAS/EFFICIENCY 
efficiencies and spectral calculations for the picture- 
detector element in a germanium ‘y-ray camera, 3:53366 
GAMMA CAMERAS/HIGH-PURITY GE DETECTORS 
Theoretical efficiencies and spectral calculations for the picture- 
detector element in a germanium ‘y-ray camera, 3:53366 
GAMMA CAMERAS/READOUT SYSTEMS 
Scintillation camera with improved output means (Patent), 3:53363 
GAMMA CAMERAS/SPECTRAL RESPONSE 

Theoretical efficiencies and spectral calculations for the picture- 

detector element in a germanium ‘y-ray camera, 3:53366 
GAMMA DETECTION/LI-DRIFTED GE DETECTORS 
Measured energy response of a 50 cm* Ge(Li) detector to photons 
from 4 to 10 MeV, 3:53373 
GAMMA DETECTION/SOLID SCINTILLATION DETECTORS 
Calibration of the CEN-SCK reference Nal(T1) gamma ray 
spectrometer used for reactor dosimetry pl na x 33368 
(HEDL-TME-77- -34(Vol.1)) 
GAMMA RADIOGRAPHY/IMAGE INTENSIFIERS 
Fluorometallic radiographic intensifying screens, 3:53315 
GAMMA SOURCES 

(See also specific radioisotopes.) 

See also COSMIC GAMMA SOURCES 
GAMMA SOURCES/CALIBRATION 

140Ba-'4°1 a calibrations for radiometric fission rate measurements, 
3:54021 (HEDL-TME-77-34(Vol.1)) 

140 Ba standard for fission rates by radiochemistry, 3:54023 
(HEDL-TME-77-34(Vol.2)) 

GAMMA SOURCES/CALIBRATION STANDARDS 

— relative y-ray intensity measurements, 3:53372 (TREE- 
1116) 

GAMMA SPECTROMETERS/CALIBRATION 

140 Ba-1°1 a calibrations for radiometric fission rate measurements, 
3:54021 (HEDL-TME-77-34(Vol.1)) 

Calibration of the CEN-SCK reference Nal(T1) gamma ray 
spectrometer used for reactor dosimetry applications, 3:53368 
(HEDL-TME-77-34(Vol.1)) 

— -Tay intensity measurements, 3:53372 (TREE- 
111 

GAMMA SPECTROMETERS /LI-DRIFTED GE DETECTORS 

Application of Ge(Li) anti-coincidence detector system to 

environmental sample measurement, 3:53370 (PNCT-831-77-01) 
GAMMA SPECTROSCOPY/USES 
Environmental surveillance for radionuclide contamination 
utilizing high-resolution gamma-ray spectroscopy (7 Be), 3:53444 
GAMMA-GAMMA LOGGING/EQUIPMENT 
— —- coal sensor, insensitive to fluctuations in the air gap, 
GAMMA-GAMMA LOGGING/SENSITIVITY 

Investigation of the s - pot of scattered gamma radiation for the 
inversion region of gamma-gamma sondes, 3:53392 (UCRL- 
Trans- 11395) 

GAS ANALYSIS/FLOW COUNTERS 

Ionization cell for sensing and measuring gaseous impurities 

(Patent), 3:53377 
GAS BUBBLE DISEASE/ETIOLOGY 

Dissolved atmospheric gas supersaturation of water and the gas 
bubble disease of fish. Completion report (O2, N2, CO2, Ar), 
3:53535 (PB-276122) 

GAS COMPRESSORS/OPTIMIZATION 

Selection of optimal unit capacity of compressor station units, 

depending on climate conditions, 3:52051 
GAS CONDENSATE FIELDS/EVALUATION 
Problem of calculating of gas and condensate reserves of gas- 
condensate deposits, 3:52017 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also GCFR REACTOR 
GCFR TYPE REACTORS 
HELIUM COOLED REACTORS 
HTGR TYPE REACTORS 
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GAS COOLED REACTORS/REACTOR MATERIALS 
Construction materials of nuclear power plants with the 
dissociating coolant N2O, (Book; in Russian), 3:52724 
GAS ENG 
See INTERNAL COMBUSTION ENGINES 
GAS FUELED REACTORS/DESIGN 

Reactor technology. Progress report, January-March 1978, 
3:52661 (LA-7316-PR) 

GAS FUELED REACTORS/FEASIBILITY STUDIES 
oan fuel reactors for power systems, 3:52620 (LA-UR-78- 
GAS FURNACES/CONSTRUCTION 

‘Energy supply and furnace construction - Our partners in energy 

conservation’, 3:52996 
GAS FURNACES/ENERGY CONSERVATION 

‘Energy supply and furnace construction - Our partners in energy 

conservation’, 3:52996 
GAS FURNACES/FUEL GAS 

‘Energy supply and furnace construction - Our partners in energy 

conservation’, 3:52996 
GAS LASERS 
See also CARBON DIOXIDE LASERS 

Parameter studies relative to an electric field-induced dipole 
moment laser. Final report, 1 April 1976-31 July 1977, 3:53284 
(AD-A-048327) 

GAS LASERS/AMPLIFIERS 
High efficiency laser amplifier (Patent applicatidn), 3:53298 
GAS LASERS/DESIGN 
Isotopic CF, laser (Patent application), 3:53300 
Ultraviolet radiation induced discharge laser (Patent), 3:53297 
GAS LASERS/ELECTRICAL PUMPING 
— accelerator E-beam pumped laser (Patent application), 
: 1 
GAS LASERS/MODE LOCKING 

Applications of the mode locked near uv output from a krypton 
ion laser in chemical analysis, 3:53192 (UCRL-80736(Rev.1)) 

Applications of the mode locked near uv output from a krypton 
ion laser in chemical analysis, 3:53193 (UCRL-80736(Rev.2)) 

GAS LASERS/PERFORMANCE 

Atomic iodine laser, 3:53289 (SAND-78-1071) 

Charge transfer pumping of the helium nitrogen laser at 
atmospheric pressures in an electrical avalanche discharge. 
Technical report no. 1, 1 January-31 October 1977, 3:53285 
(AD-A-048386) 

GAS LASERS/STRESS ANALYSIS 
Gas laser cells: stress analysis of cylindrical cells with radial 
injection of electrons, 3:53290 (UCID-17850) 
GAS SPILLS/DIFFUSION 
Vapor dispersion from spills of LNG on land, 3:52027 
GAS SPILLS/FIRES 
Control of LNG spill fires on land, 3:52028 
Thermal radiation from LNG spill fires, 3:52026 
GAS TURBINES/COOLING 

Ultra high temperature gas turbine for coal-derived fuels, with 

maximum fuels flexibility, 3:52403 
GAS TURBINES/DESIGN 

Ceramic Technology Readiness Program. Ninth monthly 
technical progress report, May 29, 1978-July 2, 1978, 3:51879 
(FE-2664-9) 

GAS TURBINES/EXHAUST GASES 

Effect of fuel bound nitrogen on oxides of nitrogen emission from 
a gas turbine engine. Interim report, 3:53404 (AD-A-048382) 

Some pecularities of nitrogen oxide formation in highly boosted 
combustion chambers with successive injection of air into the 
combustion zone, 3: nope 

Toxicity of exhaust 

GAS TURBINES 

Heat exchanger arama pea yong 3:53070 

GAS TURBI / JOURNAL BEARINGS 

Hydrodynamic air lubricated com; a ee bearing for an 
automotive gas turbine engine. I. Journal bearing performance, 
3:53063 (CONS-9427-1) 

GAS TURBINES/LAMINAR FLOW 
Theoretical determination of disk turbine Sereentaies, 3:53255 
GAS TURBINES/MECHANICAL VIBRATIO 

Modal simulation of the unsteady vibrational ~ of turbine 

rotors, 3:52531 
GAS TURBINES/OPERATION 

Experimental investigation of partial conditions of operation of 

turbine stages, 3:52408 
GAS TURBINES/PERFORMANCE TESTING 
Cold-air performance of the compressor-drive turbine of the 
sala of Energy baseline automobile gas-turbine engine, 
(DOE/NASA/1011-78-25) 
GAS TURBINES/SAFETY ENGINEERING 
aya of gob gas for power generation, 3:51802 (MERC/SP- 


turbine mecngnes, 3:53066 
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GAS TURBINES/TEMPERATURE CONTROL 
Problems of the control of the thermal state of turbomachine parts 
and assemblies, 3:52404 
GAS TURBINES/TURBINE BLADES 
Erosion study in turbomachinery affected by coal and ash 
particles: Phase I. Interim report, March 1, 1978-May 31, 1978, 
3:52383 (FE-2465-7) 
Experimental investigation of the thermal state of turbine blades, 
3:52411 
Structure of flow after annular cascades with tangential slope of 
nozzle blades, 3:52397 
GAS TURBINES/TURBULENT FLOW 
Theoretical determination of disk turbine characteristics, 3:53255 
GAS TURBINES/WASTE HEAT UTILIZATION 
Utilization of waste heat in trucks for increased fuel economy. 
Final report, 3:53019 (HCP/M1011-02) 
GAS UTILITIES/THERMAL INSULATION 
Utility-sponsored home-insulation programs (Factors in designing 
and implementing), 3:52908 (HCP/W 1227-01) 
GAS YIELDS/COMPUTER CALCULATIONS 
Computerized deliverability calculations for non-associated gas 
reservoirs, 3:52021 (DOE/EIA-0065) 
GASEOUS DIFFUSION PLANTS 
See also ORGDP 
GASEOUS DIFFUSION PLANTS/PRODUCTIVITY 
Computerized manufacturing scheduling using heuristic 
procedures, 3:52097 (K/PO-22) 
GASEOUS DIFFUSION PROCESS/OPTIMIZATION 
Computerized manufacturing scheduling using heuristic 
procedures, 3:52097 (K/PO-22) 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/CHEMICAL COMPOSITION 
Purification of gases from blast furnaces and coking plants, 
3:51777 
GASEOUS WASTES/DECARBONIZATION 
Process for the removal of H2S and CO: from gaseous streams 
(Patents), 3:53333 
GASEOUS WASTES/DESULFURIZATION 
Process for the removal of H2S and CO: from gaseous streams 
(Patents), 3:53333 
GASEOUS WASTES/ENVIRONMENTAL TRANSPORT 
Annual highlights, Environmental Programs of the Department of 
Energy and Environment, 3:53405 (BNL-50783) 
GASEOUS WASTES/PURIFICATION 
Purification of gases from blast furnaces and coking plants, 


GASES 
See also AIR 
COAL GAS 
COSMIC GASES 
IONIZED GASES 
NATURAL GAS 
GASES/ADSORPTION 
Rigorous and short-cut design calculations for gas absorption 
involving large heat effects. II. Rapid short-cut design 
procedure for packed gas absorbers, 3:53200 
GASES/CHARGED-PARTICLE TRANSPORT 
Comparison of vicinage effects in ion cluster penetration in gases 
and in condensed matter, 3:54020 
GASES/CHEMICAL REACTIONS 
Mathematical models for gas-solid reactions, 3:52203 (TID-28438) 
GASES/DESORPTION 
Peak width of a first or second order desorption transient for an 
arbitrary temperature sweep function, 3:54026 
GASES/HEALTH HAZARDS 
Trace substances and electric power generation: the need for 
epidemiological studies to determine health risks (Metals, gases, 
organic compounds), 3:53728 
GAS-INSULATED CABLES/DIELECTRIC MATERIALS 
Gaseous insulators for high voltage electrical equipment (Patent 
application), 3:52443 
ASOLINE/ALLOCATIONS 
Proposed standby gasoline rationing plan. Economic and 
regulatory analysis draft, 3:52936 (DOE/ERA-0009(Draft)) 
GASOLINE/CHEMICAL ANALYSIS 
Standard test method for trace amounts of lead in gasoline, 
3:52000 
Standard test method for mercaptan sulfur in gasoline, kerosine, 
prone turbine, and distillate fuels (potentiometric method), 
:52004 


Standard test method for low levels of lead in gasoline by x-ray 
spectrometry, 3:52006 
Standard test method for phosphorus in gasoline, 3:52008 


GEOGRAPHY 


GASOLINE/CONSUMPTION RATES 
Addendum to users manual: EEA Gasoline Consumption Model, 
3:52975 (TID-28579) 
Econometric analysis of the demand for gasoline at the state level, 
3:52870 (ORNL/TM-6326) 
Gasoline consumption model (Reflecting potential impacts of 
alternative gov't. policies), 3:52976 (TID-28605) 
GASOLINE/DEMAND FACTORS 
Econometric analysis of the demand for gasoline at the state level, 
3:52870 (ORNL/TM-6326) 
GASOLINE/PRODUCTION 
Research and development of an advanced process for the 
conversion of coal to synthetic gasoline and other distillate 
fuels. Quarterly technical progress report No. 6, August- 
October 1977, 3:51712 (FE-2306-18) 
GASTEROPODS 
See MOLLUSCS 
GASTROINTESTINAL TRACT/RADIONUCLIDE KINETICS 
Estimates of internal dose equivalent to 22 target organs for 
radionuclides occurring in routine releases from nuclear fuel- 
cycle facilities. Vol. 1 (Internal radiation dose conversion 
factors for man for 68 radionuclides of mass number less than 
150), 3:53683 (ORNL/NUREG/TM-190) 
GAUGE INVARIANCE/QUANTUM CHROMODYNAMICS 
Local gauge symmetry and confinement in quantum 
chromodynamics, 3:53954 (JINR-D-1,2-10400(V.1)) 
GAUSS QUADRATURES 
See QUADRATURES 
GCFR REACTOR 
It is now time to proceed with a gas-cooled breeder reactor 
(GBR) demonstration plant, 3:52615 
GCFR REACTOR/DESIGN 
Gas-Cooled Fast Breeder Reactor. Quarterly progress report, 
February 1, 1978-April 30, 1978 (Core assembly; fuels and 
materials; thermohydraulics; kinetics; shielding; systems and 
components; safety), 3:52580 (GA-A-14928) 
GCFR REACTOR/ENGINEERING 
Gas-Cooled Fast Breeder Reactor. Quarterly progress report, 
February 1, 1978-April 30, 1978 (Core assembly; fuels and 
materials; thermohydraulics; kinetics; shielding; systems and 
components; safety), 3:52580 (GA-A-14928) 
GCFR REACTOR/FUEL ELEMENTS 
Development and irradiation testing of GCFR fuel elements in the 
Federal Republic of Germany, 3:52617 
GCFR REACTOR/GAS COMPRESSORS 
Gas-Cooled Fast Breeder Reactor. Conceptual design for a 
Helium Circulator Test Facility, 3:52521 (GA-A-14999) 
GCFR REACTOR/REACTOR COMPONENTS 
Development of components for the gas-cooled fast breeder 
reactor programme, 3:52616 
GCFR TYPE REACTORS 
Development of gas-cooled fast reactor and its thermo-hydraulics, 
3:52594 (JAERI-M-7319) 
Study of nuclear power stations equipped with gas-cooled 
reactors, 3:52614 
GCFR TYPE REACTORS/FUEL RODS 
Vented fuel experiment for gas-cooled fast reactor application, 
3:52618 
GE(LD DETECTORS 
See LI-DRIFTED GE DETECTORS 
GENE MUTATIONS/BIOLOGI!ICAL EFFECTS 
Mutations of bacteriophage T7 that affect initiation of synthesis of 
the gene 0.3 protein, 3:53591 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC CONTROL 
Transfection of Fv-1 permissive and restrictive mouse cells with 
integrated DNA of murine leukemia viruses, 3:53588 
GENETIC MAPPING 
Chromosome mapping of the CYC7 gene determining yeast iso-2- 
cytochrome c: structural and regulatory regions, 3:53586 
GENETICS 
See also BIOLOGY 
Probability of founder effect in a tribal population (amerindian/ 
genetic variant/branching process/private variants/ 
demographic history), 3:53585 
GENETICS/RESEARCH PROGRAMS 
Activities of the radiobiological institute, the institute for 
experimental gerontology, and the primate center. Annual 
report, 1976, 3:53664 (N-78-13723) 
GEOCHEMISTRY 
Present status of environmental geochemistry and health in the 
United Kingdom, 3:53462 
GEOGRAPHY 
See also RURAL AREAS 





GEOGRAPHY/INFORMATION SYSTEMS 


GEOGRAPHY/INFORMATION SYSTEMS 
Remote aes geographically based information systems, 
3:53818 (CONF-770478-P2) 
GEOLOGIC FAULTS/REMOTE SENSING 
Integration of remote sensing and surface geophysics in the 
detection of faults, 3:53819 (CONF-770478-P2) 
GEOLOGIC FORMATIONS/FRACTURES 
Transient flow in tight fractures, 3:53754 (LBL-7027) 
GEOLOGIC MODELS/ERRORS 
Evaluation of algorithms for geological thermal-inertia mapping, 
3:53820 (CONF-770478-P2 
GEOLOGIC STRUCTURES/SEISMIC SURVEYS 
Analyses for seismic sections obtained by reflection method for 
shallow layers, 3:53767 
GEOLOGICAL SURVEYS/ALGORITHMS 
Evaluation of algorithms for geological thermal-inertia mapping, 
3:53820 (CONF-770478-P2) 
GEOLOGICAL SURVEYS/INFORMATION SYSTEMS 
GEOLOG: aid to resource development, 3:51793 
GEOMAGNETIC FIELD/TABLES 
A division of the ‘aa’ indices into six classes based on the ‘ap’ 
index, 1868-1976. Technical report, 3:53851 (PB-276388) 
GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOPHONES 
See SEISMIC DETECTORS 
GEOPRESSURED SYSTEMS/ELECTRIC LOGGING 
Testing and sampling procedures for a geopressured well, 3:52337 
(LBL-7027) 
GEOPRESSURED SYSTEMS/GEOTHERMAL FLUIDS 
Investigation and definition of parameters associated with testing 
geopressured water. Interim report, Phase I activities, June 1, 
1975-August 31, 1976, 3:52326 (ORO-4937-1) 
GEOPRESSURED SYSTEMS/G WELLS 
Testing and sampling procedures for a geopressured well, 3:52337 
(LBL-7027) 
GEOPRESSURED SYSTEMS/WELL LOGGING 
Investigation and definition of parameters associated with testing 
geopressured water. Interim report, Phase I activities, June 1, 
1975-Au _— 31, 1976, 3:52326 (ORO-4937-1) 
GEORGIA/GEOLOGICAL SURVEYS 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Pro ~~ report, October 1- 
December 31, 1977, 3:52323 (VPI-SU-5648-1) 
GEORGIA/GEOTHERMAL EXPLORATION 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, October 1- 
December 31, 1977, 3:52323 (VPI. 1-SU-5648-1) 
GEORGIA/GEOTHERMAL RESOURCES 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. vo or report, October 1- 
December 31, 1977, 3:52323 (VPI-SU-5648-1) 
GEOTHERMAL DISTRICT HEATING/COST BENEFIT 
ANALYSIS 


re of geothermal energy in six Alaskan 
towns. Final report, October 1976-November 1977, 3:52354 
(IDO- 1622-4) 
ENERGY/ECONOMIC DEVELOPMENT 
Non-electric ep eye of geothermal energy in six Alaskan 
towns. Final report, October 1976-November 1977 (Barrow, 
ry re Nikolski, Nome, and Wrangell), 3:52354 (IDO- 
GEOTHERMAL ENERGY/ENERGY SOURCE 
DEVELOPMENT 
Non-electric fp mame of geothermal energy in six Alaskan 
towns. Final report, October 1976-November 1977 (Barrow, 
ian Kiana, Nikolski, Nome, and Wrangell), 3:52354 (IDO- 
GEOTHERMAL ENERGY/FORECASTING 
Scenario for geothermal electric power development in Imperial 
Valley, 3:52342 
GEOTHERMAL ENERGY/USES 
Geothermal fields of the Baikal rift zone, 3:52329 
GEOTHERMAL ENERGY CONVERSION/BINARY-FLUID 
SYSTEMS 
Optimizations of geothermal cycle shell and tube exchangers of 
various configurations with variable fluid properties and site 
me. iy 3:52343 (LBL-7039) 
G AL ENERGY CONVERSION/NOISE 
POLLUTION ABATEMENT 
Noise-control needs in the developing energy technologies, 
3:52423 (COO-4389-1) 
EOTHERMAL ENERGY CONVERSION/NOISE 
POLLUTION CONTROL 
Noise-control needs in the developing energy technologies, 
3:52423 (COO-4389-1) 
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GEOTHERMAL FIELDS 
See also BROADLANDS GEOTHERMAL FIELD 
CERRO PRIETO GEOTHERMAL FIELD 
EAST MESA GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/HEAT FLOW 
Geothermal fields of the Baikal rift zone, 3:52329 
GEOTHERMAL FLUIDS/ADDITIVES 
Effects of organic additives on the formation of solids from 
hypersaline g 6 brine, 3:52347 (UCRL-80970) 
GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 

Environmental assessment of dissolved gases in LASL's Hot Dry 
Rock geothermal source demonstration project, 3:52340 (LA- 
UR-78-919) 

Investigation and definition of parameters associated with testing 
geopressured water. Interim report, Phase I activities, June 1, 
1975-August 31, 1976, 3:52326 (ORO-4937-1) 

Testing and sampling procedures for a geopressured well, 3:52337 
(LBL-7027) 

GEOTHERMAL FLUIDS/ENTHALPY 

Geothermal emissions data base: Cerro Prieto geothermal field, 

3:52350 (UCID-4033) 
GEOTHERMAL FLUIDS/FLOW RATE 

Geothermal emissions data base: Cerro Prieto geothermal field, 
3:52350 (UCID-4033) 

GEOTHERMAL FLUIDS/PRESSURE MEASUREMENT 

Geothermal emissions data base: Cerro Prieto geothermal field, 
3:52350 (UCID-4033) 

GEOTHERMAL FLUIDS/REINJECTION 

Engineering aspects of geothermal development with emphasis on 

the Imperial Valley of California, 3:52344 
GEOTHERMAL FLUIDS/SAMPLING 

Testing and sampling procedures for a geopressured well, 3:52337 
(LBL-7027) 

GEOTHERMAL FLUIDS/SCALE CONTROL 

Effects of organic additives on the formation of solids from 
hypersaline geothermal brine, 3:52347 (UCRL-80970) 

G HEATING SYSTEMS/DESIGN 

poten 8 rage of geothermal energy in six Alaskan 
towns. Final report, October 1976-November 1977, 3:52354 
(IDO-1622-4) 

POWER PLANTS/COOLING SYSTEMS 

Engineering aspects of geothermal development with emphasis on 

e Imperial Valley of California, 3:52344 
GEO POWER PLANTS/COST 
— aspects of geothermal development with emphasis on 
Valley of California, 3:52344 
GEO L POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Broadlands likely impact on the Waikato River, 3:52341 
GEOTHERMAL POWER PLANTS/SITE SELECTION 

Scenario for geothermal electric power development in Imperial 

Valley, 3:52342 
GEOTHERMAL RESOURCES/RESOURCE ASSESSMENT 

Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, October 1- 
December 31, 1977, 3:52323 1-SU-5648-1) 

SPACE HEATING/COST oe ANALYSIS 

Non-electrie applications of g of geothermal energy in six Alaskan 
towns. Final report, October 1976-November ‘1977, 3:52354 

é (IDO-1622-4) 

EOTHERMAL 


SYSTEMS 
See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
MAGMA SYSTEMS 
GEOTHERMAL SYSTEMS/MEETINGS 
Geothermal reservoir engineering, second workshop summaries, 
December 1-3, 1976, 3:52349 (PB-276246) 
GEOTHERMAL SO ee ENGINEERING 
Geothermal reservoir en; » second workshop summaries, 
December 1-3, 1976, 3: 52349 ( 


ON 
Variable rate multiple well testing analysis, 3:52348 (LBL-7027) 


GEOTHERMAL LLS/DATA COMPILATION 
Geothermal emissions data base: Cerro Prieto geothermal field, 
3:52350 (UCID-4033) 
GEOTHERMAL WELLS/DRAWDOWN 
Case history of eight drilled wells around Kogomebashi, 
Yugawara geothermal field, aes Prefecture, 3:52351 
Level and spoutin ~ of the thermal waters of 
Yugawara, 3:52330 
GEOTHERMAL WELLS/FLUID FLOW 
Variable flow well test analysis by a computer assisted matching 
procedure, 3:51948 
Variable rate multiple well testing analysis, 3:52348 (LBL-7027) 
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GEOTHERMAL WELLS/FLUID WITHDRAWAL 
Decreasing of temperature and chemical constituents in thermal 
waters, Tonosawa, Hakone, 3:52331 
GEOTHERMAL WELLS/PRESSURE MEASUREMENT 
Application of well testing to liquid dominated geothermal 
systems, 3:52336 (LBL-7027) 
GEOTHERMAL WELLS/TESTING 
Hawaiians test first U.S. volcanic geothermal well, 3:52339 
Variable rate multiple well testing analysis, 3:52348 (LBL-7027) 
GEOTHERMAL LLS/WELL DRILLING 
“3 turbodrills for geothermal wells, 3:52345 (LA-UR-78- 
Engi aspects of geothermal development with emphasis on 
Imperial Valley of California, 3:52344 
Hawaiians test first U.S. volcanic geothermal well, 3:52339 
Technology and needs for drilling and well testing 
instrumentation, 3:52346 (LBL-7027) 
GEOTHERMAL WELLS/WELL LOGGING 
High temperature instrumentation, 3:52335 (LBL-7027) 
Hybrid microcircuitry for 300°1C operation, 3:52338 
Testing and sampling procedures for a geopressured well, 3:52337 
(LBL-702 
IERMAN FEDERAL REPUBLIC/COAL GASIFICATION 
Market and economic analysis study on nuclear coal gasification. 
Status report at end of Concept Phase, August 1, 1975- 
November 30, 1976, 3:51699 E-tr-87) 
GERMAN FEDERAL REPUBLIC/COAL INDUSTRY 
New coal era ahead, 3:51892 
GERMAN FEDERAL REPUBLIC/ENERGY DEMAND 
Development of energy consumption in the Federal Republic of 
Germany (To 1990), 3:52933 
GERMAN FEDERAL REPUBLIC/ENERGY SOURCES 
Energy systems in the context of medium and long-term prospects 
(Forecasting to 2000, 2030 and 2050), 3:52923 
GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
Development of energy consumption in the Federal Republic of 
Germany (To 1990), 3:52933 
Energy systems in the context of medium and long-term prospects 
(Forecasting to 2000, 2030 and 2050), 3:52923 
New coal era ahead, 3:51892 
GERMAN FEDERAL REPUBLIC/ENVIRONMENT 
Application of IR- and MSS-data in the Ruhr District, Germany, 
3:53487 (CONF-770478-P2) 
ag oe FEDERAL REPUBLIC/NUCLEAR POWER 


AD codes of practice ‘pressure vessels’. Introduction and 
explanation to HP! ‘design and preliminary test’ and HP20 
‘initial test of pressure vessels, certification test and pressure 
test’, 3:52695 

Disaster control practice. Section 1-5. Civil protection, disaster 
control, Rescue service, safety and order, civil defence, 3:52840 

Risks of nuclear power - study and evaluation. Report on the Ist 
GRS ex discussion in — 3:52831 

UMINESCEN 


~— — - of the strain-confined electron-hole liquid in Ge, 
GERMANIUM/PHOTOEMISSION 
Angle-resolved photoemission measurements of band 
discontinuities in the GaAs-Ge heterojunction, 3:53173 
GERMANIUM/RECOVERY 
Genesis of germanium mineralization and rational methods for 
burning germanium-bearing coals, 3:51720 
GERMA STRESSES 
—— ~ of the strain-confined electron-hole liquid in Ge, 
GERMANIUM/SUPERCONDUCTIVITY 
— — on the excitonic mechanism of superconductivity, 
GERMANIUM ALLOYS/ORDER PARAMETERS 
Structural studies of order, disorder, and stoichiometry in some 
igh T/sub c/ Nb-base A-15 superconductors, 3:53083 
GE NIUM ALLOYS/PHYSI RADIATION EFFECTS 
Neutron irradiation of superconducting compounds, 3:53149 
GERMANIUM ALLOYS/SUPERCONDUCTIVITY 
—_ — 4 oe, disorder, and stoichiometry in some 
sub c, A-15 superconductors, . 53083 
GERMANIUM COMPOUNDS/G 
— s of germanium mineralization and rain methods for 
urning germanium- g : 
GERMANIUM OXIDES/IRRADIATION 
DT fusion neutron irradiation of BNL-LASL superconductor 
wires, LASL Spinel, AkOs and YAG, NRL GeO: crystals, and 
LASL-IIT MgO, YAG, Spinel, and AkOs, November 9, 1977, 
3:53168 (UCID-17793) 
(FEDERAL 


REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 


GRANODIORITES/ROCK-FLUID INTERACTIONS 


GIANT CELLS 
See TUMOR CELLS 
GIROMILL TURBINES/AERODYNAMICS 
Giromill wind tunnel test and analysis. Volume II. Technical 
discussion. Final report, June 1976-October 1977, 3:52360 
(COO-2617-4/2) 
GIROMILL TURBINES/PERFORMANCE TESTING 
Giromill wind tunnel test and analysis. Volume II. Technical 
discussion. Final report, June 1976-October 1977, 3:52360 
(COO-2617-4/2) 
GLACIERS/MELTING 
as ny water reservoirs, Joekulhlaupr and volcanic eruptions, 
:537 
West Antarctic ice sheet and carbon dioxide greenhouse effect: a 
threat of disaster, 3:53417 
GLASS/MATERIALS RECOVERY 
Ontario's experimental plant for resource recovery, 3:53051 
GLIOBLASTOMAS 
See NEOPLASMS 
GLUCOPROTEINS/SYNTHESIS 
Glycoprotein synthesis in plants. III. Interaction between UDP-N- 
acetylglucosamine and GDP-mannose as substrates, 3:53562 
GLUON MODEL 
(Describes the interaction of a neutral massive vector field with a 
massive spinor field.) 
GLUON MODEL/EMISSION 
Decay of the upsilon into photons and gluons (Quantum 
chromodynamic perturbation theory), 3:53934 
GLUTAMIC ACID/BIOCHEMICAL REACTION KINETICS 
Folate-dependent enzymes in cultured Chinese hamster cells: 
folylpolyglutamate synthetase and its absence in mutants 
auxotrophic for clycine + adenosine + thymidine, 3:53570 
GLYCINE/BIOCHEMICAL REACTION KINETICS 
Folate-dependent enzymes in cultured Chinese hamster cells: 
folylpolyglutamate synthetase and its absence in mutants 
auxotrophic for clycine + adenosine + thymidine, 3:53570 
LYCOCOLL 


See GLYCINE 
GLYCOLS/BIOLOGICAL EFFECTS 
Comparison of the tumor-initiating activities of benzo(a 
arene oxides and ep amp Ho tno e hey skin), 3:53710 
GLYCOLS/QUANTITA ANALY: 
Standard test method for detecting pr ent antifreeze in used 
lubricating oils, 3:51995 
GOLD, ON DIFFRACTION 
a electron scattering in quenched and annealed gold, 
GOLD/ION COLLISIONS 
Examination of the Brueckner condition for the selection of 
molecular orbitals in correlated wavefunctions, 3:53874 
GOLD/MINING 
~— + with Mr. A. C. Petersen, chairman of Rand Mines, 
51 
GOLD/QUANTITATIVE CHEMICAL ANALYSIS 
Quantitative determination of volatile trace elements in NBS 
Biological Standard Reference Material 1569, Brewers Yeast 
(Hg, Se, Cr, As, Ag, Au, Cu), 3:53181 
GOLD/SP UTTERING 


Transmission sputtering by heavy ions, 3:53873 
GOLD/VACANCIES 
Sa electron scattering in quenched and annealed gold, 
53123 
GRABS 
Apparatus for lifting spent fuel assembly (Patent), 3:52720 
GRAFT POLYMERS/BIOLOGICAL EFFECTS 
The evaluation of poly(vinyl acetate-co-crotonic acid) ionomer 
hydrogel coatings for biomedical systems. Annual report, 1 
August 1976-30 November 1977, 3:53676 (PB-275682 
GRAFT-HOST REACTION/INHIBITION 
Graft versus host inhibition. IX. Therapeutic potential of 
combined fetal liver and thymus cells as a universal 
hematopoietic stem cell source for — Final report 
1 Mar 72-31 Jul 77, 3:53681 (AD-A-049151) 
GRANITES/FRACTURES 
Fluid transport — of rock fractures at high pressure and 
temperature. Progress report, July 1, 1977-June 30, 1978, 
3:53829 (COO-4054-2) 
GRANITES/PERMEABILITY 
Fluid transport properties of rock fractures at high pressure and 
temperature. Progress report, July 1, 1977-June 30, 1978, 
3:53829 (COO-4054-2) 
GRANODIORITES/HYDROTHERMAL ALTERATION 
Experimental alteration of a granodiorite in a circulation system, 
3:52356 (LA-UR-78-926) 
GRANODIORITES/ROCK-FLUID INTERACTIONS 
Experimental alteration of a granodiorite in a circulation system, 
:52356 (LA-UR-78-926) 





GRANULAR BED FILTERS/REVIEWS 


GRANULAR BED FILTERS/REVIEWS 
Dust removal from hot and compressed gas streams by fibrous- 
and granular-bed filters: a state of the art review (101 
@ references), 3:51763 (ANL/CEN/FE-77-9) 
IRRANULOCYTES 


See LEUKOCYTES 
GRAPHITE/CHARGED-PARTICLE TRANSPORT 
Lattice atom displacements produced near the end of implanted 
? — (Mean free path, vcancy production, excess range), 
GRAPHITE/MICROSTRUCTURE 
Assessment techniques for graphite electrodes, 3:51728 
Behavior of Ly oecy D and He in pyrolytic graphite, 3:53082 
(SAND-78-0754C) 
Some techniques for the characterization of cokes and graphites 
(Electrode Materials), 3:51729 
GRAPHITE/PERMEABILITY 
Lattice atom displacements produced near the end of implanted 
. =— (Mean free path, vcancy production, excess range), 
GRAPHITE/PHYSICAL PROPERTIES 
Assessment techniques for graphite electrodes, 3:51728 
Some techniques for the characterization of cokes and graphites 
(Electrode Materials), 3:51729 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
HTGR Generic Technology Program Fuels and Core 
Devel tt Program quarterly progress report for the period 
ending May 31, 1978, 3:52519 (GA-A-14953) 
Lattice atom displacements produced near the end of implanted 
—_ (Mean free path, vcancy production, excess range), 
GRAPHITE/TENSILE PROPERTIES 
HTGR Generic Technology Pro 
Develo 


Fuels and Core 
t Program quarterly progress report for the period 


endin y 31, 1978, 3:52519 (GA-A-14953) 
GRASS/PLANT BREEDING 


Development of new techniques of using irradiation in the genetic 
improvement of warm season grasses and an assessment of the 
genetic and cytogenetic effects. Progress report, November 1, 
1977-October 31, 1978 (Pearl millet, Bermuda-grass, and 
coastcross), 3:53663 (SRO-637-7) 

GRAVITATION/POINCARE GROUPS 

eae doy of -—_ and supergravity on a group manifold, 
3:54035 (ORO-3992-328) 

Gravity and supergravity as gauge theories on a group manifold 
Weare on e), 3:54036 (ORO-3992-333) 

GRAVITATION/SL GROUPS 

Graded spin-extension of the algebra of volume-preservin 

deformations (Lie algebra), 3:53948 (ORO-3992-334) 
/ENVIRO AL TRANSPORT 

An evaluation of oil and grease contamination associated with 
dredged material containment areas. Final report, 3:53505 (AD- 
A-048595) 

GREAT BRITAIN 
See UNITED KINGDOM 
GREEN RIVER FORMATION/NATURAL GAS WELLS 
Western Gas Sands Project: status report, 3:52019 (NVO-0655- 


107) 
GREENHOUSE EFFECT 
West Antarctic ice sheet and carbon dioxide greenhouse effect: a 
threat of disaster, 3:53417 
Will climatic changes occur in the next decades due 1 increasing 
combustion, 3:51786 
GROUND COVER/CLASSIFICATION 
—" mapping of mosquito habitat, 3:53538 (CONF-770478- 


Necessity to adapt land use and land cover classification systems 
to readily accept radar data, 3:53813 (CONF-770478-P2) 
Vector classifier, 3:53786 (CONF-770478-P1) 
GROUND COVER/REMOTE SENSING 
Necessity to adapt land use and land cover classification systems 
to readily t radar data, 3:53813 (CONF-770478-P2) 
GROUND COVER/SPECTRAL RESPONSE 
Evaluation of spectral channels and wavelength regions for 
ility of agricultural cover types, 3:53647 (CONF-770478- 


) 

GROUND DISPOSAL 

See UNDERGROUND DISPOSAL 
ag wh ne a eee 

ubsidence control project in the leville-Maryville area, 

Illinois, 3:51781 

GROUND SUBSIDENCE/MATHEMATICAL MODELS 
Structural mechanics simulations associated with underground 


coal gasification, 3:51697 (MERC/CR-78/4) 
GROUND WATER/CHEMICAL COMPOSITION 


Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, 
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Greensboro 1°x 2° NTMS area, North Carolina and Virginia. 
National Uranium Resource Evaluation Program, 3:53512 
(DPST-78-146-4) 

GROUND WATER/FLUID FLOW 

Interpretation of tracer tests by means of type curves: application 
to uniform and radial flow, 3:53753 (LBL-7027) 

GROUND WATER/GEOCHEMISTRY 

Calcium chloride type water from Yadorogi, Matsuda, Kanagawa 

Prefecture, 3:52333 
GROUND WATER/HYDROLOGY 

Radiological and chemical studies of ground water at Enewetak 
Atoll. 2. Residence time of Cactus Crater, 3:53531 (UCRL- 
51913(Pt.2)) 

GROUND WATER/INFORMATION SYSTEMS 

Use of thermal-infrared imagery in ground-water investigations in 

Montana, 3:53749 (CONF-770478-P2) 
GROUND WATER/LEVELS 

Level and spouting mechanism of the thermal waters of 

Yugawara, 3:52330 
GROUND WATER/RADIONUCLIDE MIGRATION 

Geochemistry and radionuclide migration, 3:52164 (UCRL-80841) 

Geologic description of cores from holes P-3 MH-1 through P-3 
MH-S, Area G, Technical Area 54, 3:52156 (LA-7308-MS) 

GROUND WATER/WATER QUALITY 

Generic study of strip mining impacts on groundwater resources, 
3:51779 (MIT-EL-77-017) 

Radiological and chemical studies of ground water at Enewetak 
Atoll. 2. Residence time of Cactus Crater, 3:53531 (UCRL- 
51913(Pt.2)) 

GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH 
See also PLANT GROWTH 
GROWTH/COPPER 
Inhibitory effects of copper on marine dinoflagellates, 3:53693 
GROWTH HORMONE 
See STH 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF ALASKA/OIL SPILLS 

Oil and aquatic ecosystems, tanker safety, and oil pollution 
liability. Proceedings of the Cordova Fisheries Institute held in 
Cordova, Alaska on April 1-3, 1977, 3:53515 (PB-277060) 

GULF OF MEXICO/NATURAL GAS DEPOSITS 

Final environmental impact statement. Volume 1 of 2. Proposed 
1978 Outer Continental Shelf oil and gas lease sale, offshore 
eastern Gulf of Mexico, 3:51979 

GULF OF MEXICO/PETROLEUM DEPOSITS 

Final environmental impact statement. Volume | of 2. Proposed 
1978 Outer Continental Shelf oil and gas lease sale, offshore 
eastern Gulf of Mexico, 3:51979 

GULF OF MEX1CO/TEMPERATURE DISTRIBUTION 
OTEC thermal resource report for Central Gulf of Mexico, 
3:52268 (TID-27951) 
GULF OF MEXICO/TEMPERATURE GRADIENTS 
Surface temperatures and temperature gradient features of the 
U.S. Gulf Coast waters, 3:53542 (CONF-770478-P2) 


H 


H1 REGIONS/DENSITY 
A survey of interstellar H I from L alpha absorption 
measurements 2, 3:53853 (N-78-13984) 
H2 REGIONS/CHEMICAL COMPOSITION 
Detection of HzO maser emission in the galaxy M33, 3:53855 
H2 REGIONS/EMISSION SPECTRA 
Detection of H2O maser emission in the galaxy M33, 3:53855 
HADRONIC ATOMS 
(Atoms with a hadron such as an antiproton or a sigma-minus particle 
bound in atomic orbits.) 
HADRONIC ATOMS/COULOMB EXCITATION 
Fermions and bosons interacting with arbitrarily strong external 
fields, 3:53933 
HADRONIC ATOMS/ELECTRONIC STRUCTURE 
Fermions and bosons interacting with arbitrarily strong external 
fields, 3:53933 
HADRONS 
See also BARYONS 
RESONANCE PARTICLES 
HADRONS/BAG MODEL 
M1-transitions in the MIT bag model, 3:53941 (ORO-3992-335) 
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HADRONS/BOUND STATE 
Local gauge symmetry and confinement in quantum 
chromodynamics, 3:53954 (JINR-D-1,2-10400(V.1)) 
HADRONS/CONFIGURATION MIXING 
M1-transitions in the MIT bag model, 3:53941 (ORO-3992-335) 
HADRONS/M1-TRANSITIONS 
M1-transitions in the MIT bag model, 3:53941 (ORO-3992-335) 
HADRONS/MASS 
M1-transitions in the MIT bag model, 3:53941 (ORO-3992-335) 
HADRONS/MULTIPLE PRODUCTION 
Jets in e* e~ annihilation (Cross section ratio, 2.6 to 7.8 GeV, 
review), 3:53913 (SLAC-PUB-2118) 
CARBIDES/CHEMICAL VAPOR DEPOSITION 
Characterization, shaping, and joining of SiC/superalloy sheet for 
exhaust system components. Final report, 3:53154 (N-78-13134) 
HAFNIUM CARBIDES/DIFFUSION 
Characterization, shaping, and joining of SiC/superalloy sheet for 
exhaust system components. Final report, 3:53154 (N-78-13134) 
HAFNIUM COMPLEXES/MOLECULAR STRUCTURE 
Spectroscopic and neutron diffraction investigation of structure, 
bonding, and molecular dynamics in 


bis(methylcyclopentadieny!) hafnium bis(tetrahydroborate), (n°- 


CHsCsH,)2Hf(BH,)2', 3:53204 
HAIR/CHEMICAL ANALYSIS 
Concentrations of copper, zinc, and magnesium in hair and serum 
of black pregnant women, 3:53727 
Zinc and copper concentrations in tissues from esophageal cancer 
patients and animals (Rats), 3:53711 
DES 


See also FLUORIDES 
IODIDES 
HALIDES/HYDROGENATION 
Reaction of hydrogen with metallic and reduced halides. The 
requirement of delocalized electrons for reaction, 3:53209 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED AROMATIC HYDROCARBONS/ 
BIOLOGICAL ACCUMULATION 
Movements of heavy metals and organohalogens through food 
chains and their effects on populations and communities, 
3:53437 
HALOGENATED AROMATIC HYDROCARBONS/ 
ENVIRONMENTAL TRANSPORT 
Movements of heavy metals and organohalogens through food 
_ and their effects on populations and communities, 
3:53437 
HAMAOKA-1 REACTOR/MODIFICATIONS 
Alteration of the reactor installation (Unit. 1) in the Hamaoka 
Nuclear Power Station of the Chubu Electric Power Co., Ltd. 
(report), 3:52478 
HAMAOKA-1 REACTOR/RADIOACTIVE WASTE STORAGE 
Alteration of the reactor installation (Unit. 1) in the Hamaoka 
Nuclear Power Station of the Chubu Electric Power Co., Ltd. 
(report), 3:52478 
OKA-1 REACTOR/SPENT FUEL STORAGE 
Alteration of the reactor installation (Unit. 1) in the Hamaoka 
Nuclear Power Station of the Chubu Electric Power Co., Ltd. 
(report), 3:52478 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD PRODUCTION REACTORS/REACTOR 
DECOMMISSIONING 
Production reactor decommissioning study: 100-F site and 
facilities description, 3:52778 (UNI-1001) 
HANFORD PRODUCTION REACTORS/SHIELDS 
Primary shield displacement and bowing, 3:52779 (UNI-1095) 
HANFORD PRODUCTION REACTORS/SPECIFICATIONS 
Production reactor decommissioning study: 100-F site and 
facilities description, 3:52778 (UNI-1001) 
HANFORD RESERVATION/AQUATIC ECOSYSTEMS 
ey export of plutonium from a reprocessing waste pond, 
3 
HANFORD RESERVATION/COAL DEPOSITS 
Land use and coal technology, 3:53494 (PNL-2500(Pt.2)) 
HANFORD RESERVATION/GEOCHEMICAL SURVEYS 
Statistical evaluation of some Columbia River basalt chemical 
analyses, 3:53755 (RHO-BWI-ST-3) 
HANFORD RESERVATION/LAND USE 
Land use, 3:53495 (PNL-2500(Pt.2)) 
Land use and coal technology, 3:53494 Ap = ae 
HANFORD RESERVATION/NUCLEAR P. 
Reliability of generation at a Hanford Nuclear Ene Energy Center 
(HNEC), 3:52456 (PNL-2474) 
HANFORD RESERVATION/RADIATION MONITORING 
Environmental status of the Hanford Site for CY 1977, 3:53442 
(PNL-2677) 


HEAT EXCHANGERS/COMPUTER CODES 


Quantitative aspects of plutonium field studies, 3:53475 (PNL- 
2500(Pt.2)) 

Service assessment studies (Radiation moni — of Canada geese, 
great blue heron, and chinook salmon on ‘ord Reservation), 
3:53481 (PNL-2500(Pt.2)) 

HANFORD RESERVATION/RADIOACTIVE WASTE 

DISPOSAL 

Ecological distribution and fate of plutonium and americium in a 
processing waste pond on the Hanford Reservation (Thirty- 
three-year study), 3:53532 (PNL-2500(Pt.2)) 

HANFORD RESERVATION/RADIOACTIVE WASTE 

MANAGEMENT 

Radioecology of uranium and radioecology of waste management 
areas (ROWMA), 3:53479 (PNL-2500(Pt.2)) 

HANFORD RESERVATION/RADIOECOLOGY 

Radioecology of uranium and radioecology of waste management 

areas (ROWMA), 3:53479 (PNL-2500(Pt.2)) 
HANKEL FUNCTIONS 
See BESSEL FUNCTIONS 


(Hanford Atomic Products Operation.) 

HAPO/RADIOACTIVE WASTE MANAGEMENT 

Decommissioning and decontamination studies (Ecology of 
Hanford radioactive waste burial area), 3:53471 (PNL- 
2500(Pt.2)) 

Environmental status of the Hanford Site for CY 1977, 3:53442 
(PNL-2677) 

Rockwell support studies (Ecology of Hanford radioactive waste 
burial area), 3:53470 (PNL-2500(Pt.2)) 

HARMONIC OSCILLATORS/EIGENSTATES 

Coherent states for general potentials, 3:54034 
HASTELLOY X/AGING 

Aging and cold work effects, 3:53111 (ORNL-5349) 
HASTELLOY X/CARBURIZATION 

Helium effects studies, 3:53110 (ORNL-5349) 
HASTELLOY X/CREEP 

Helium effects studies, 3:53110 (ORNL-5349) 
HASTELLOY X/TENSILE PROPERTIES 

Aging and cold work effects, 3:53111 (ORNL-5349) 
HAWAII/GEOTHERMAL WELLS 

Hawaiians test first U.S. volcanic geothermal well, 3:52339 
HAZARDOUS MATERIALS/MEASURING METHODS 

Ten NIOSH analytical methods set-3, 3:53740 (PB-275834) 
HAZARDOUS MATERIALS/TRANSPORT 

Transportation of hazardous waste materials: proposed provisions; 
hearing, 3:53741 

H-COAL PROCESS/EBULLATED BED 

Study of ebullated bed fluid dynamics for H-Coal. Quarterly 
progress report No. 2, December 1, 1977-February 28, 1978, 
3:51714 (FE-2588-7) 

H-COAL PROCESS/MULTIPHASE FLOW 

Study of ebullated bed fluid dynamics for H-Coal. Quarterly 
progress report No. 2, December 1, 1977-February 28, 1978, 
3:51714 (FE-2588-7) 

H-COAL PROCESS/PILOT PLANTS 

H-Coal Pilot Plant. Phase II construction and Phase III operation. 
Monthly report, May 1978, 3:51710 (FE-2260-21) 

H-Coal Pilot Plant, Phase II Construction and Phase III 
Operation, Monthly report, June 1978. Report No. 22, 3:51711 
(FE-2260-22) 

H-COAL PROCESS/PLANNING 

H-Coal Pilot Plant. Phase II construction and Phase III operation. 

Monthly report, May 1978, 3:51710 (FE-2260-21) 
HEAD END PROCESSES/SIMULATION 
Spent fuel reprocessing system availability definition by process 
simulation, 3:52112 (GA-A-14910) 
HEALTH HAZARDS/EMERGENCY PLAN 
Energy emergencies (Handbook), 3:52888 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEARINGS/RECOMMENDATIONS 

Reflections on administrative hearings (Dfficulties of economist's 

testimony), 3:52939 
RT/SCINTISCANNING 

Technetium-99m stannous pyrophosphate imaging of experimental 

infective endocarditis (Rabbits), 3:53615 
HEAT EXCHANGERS 
See also HEAT PUMPS 

Preliminary orientation and parametric survey for very high 

temperature reactors with intermediate heat exchangers, 3:52542 
HEAT EXCHANGERS/BIOLOGICAL FOULING 

Overview of St. Croix Biofouling and Corrosion Project, 3:52267 
(COO-4041-8) 

HEAT EXCHANGERS/COMPUTER CODES 

Optimizations of geothermal cycle shell and tube exchangers of 
various configurations with variable fluid properties and site 
specific fouling, 3:52343 (LBL-7039) 
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HEAT EXCHANGERS/COST 
Optimizations of geothermal cycle shell and tube exchangers of 
various configurations with variable fluid properties and site 
specific fouling, 3:52343 (LBL-7039) 
HEAT EXCHANGERS/DESIGN 
Impact of fluid properties on the design of equipment for handling 
LNG, 3:52025 
Optimizations of geothermal cycle shell and tube exchangers of 
various configurations with variable fluid properties and site 
specific fouling, 3:52343 (LBL-7039) 
Thermohydraulic design of heat exchangers for direct-cycle 
integrated gas turbine plants, 3:52537 
HEAT EXCHANGERS/FOULING 
Predict fouling by nomograph, 3:53325 
HEAT EXCHANGERS/HEAT TRANSFER 
Overview of St. Croix Biofouling and Corrosion Project, 3:52267 
(COO-4041-8) 
HEAT EXCHANGERS/QUALITY ASSURANCE 
Problems of standardization of heat exchange equipment for 
nuclear power plants made by Krasnyy Kotelshchik 
Manufacturing Association, 3:52717 
HEAT EXCHANGERS/TUBES 
Procedure and device for the shot processing of the outer surface 
of pin-shaped tubes, 3:52725 
HEAT PIPES/DESIGN 
Reactor technology. Progress report, January-March 1978, 
3:52661 (LA-7316-PR) 
HEAT PIPES/PERFORMANCE TESTING 
Analysis of heat pipe performance using infrared thermography, 
3:53259 
HEAT PIPES/USES 
Heat pipe applications workshop report, 3:53245 (LA-7229-C) 
Heat — (Patent; heat transfer roller employing a heat pipe), 
3:5324 
HEAT PUMPS/ABSORPTION REFRIGERATION CYCLE 
Overview on absorption cooling technology in solar applicatioas, 
3:52269 (BNL-24325) 
HEAT PUMPS/ENERGY EFFICIENCY 
Heat pump technology: a survey of technical developments, 
market prospects and research needs (Electric and gas-fired heat 
pumps), 3:53020 (HCP/M2121-01) 
HEAT PUMPS/LIFE-CYCLE COST 
Heat pump technology: a survey of technical developments, 
market prospects and research needs (Electric and gas-fired heat 
pumps), 3:53020 (HCP/M2121-01) 
HEAT PUMPS/MARKET 
Heat pump technology: a survey of technical developments, 
market prospects and research needs (Electric and gas-fired heat 
pumps), 3:53020 (HCP/M2121-01) 
HEAT RECOVERY EQUIPMENT/COST 
wy oh of heat from wool scour effluent, 3:53044 
HEAT RECOVERY EQUIPMENT/DESIGN 
Energy-efficient regenerative liquid desiccant drying process 
(Patent ——. 3:53042 
HEAT STORA 
See also LATENT HEA T STORAGE 
SENSIBLE HEAT STORAGE 
HEAT STORAGE/RESEARCH PROGRAMS 
Solar heating and cooling. Research and development: project 
summaries, 3:52272 (DOE/CS-0010) 
HEATING OILS/CHEMICAL ANALYSIS 
Standard test method for mercaptan sulfur in gasoline, kerosine, 
— turbine, and distillate fuels (potentiometric method), 
HEATING OILS/TOXICITY 
Biological effects of the water-soluble fractions of a No. 2 fuel oil 
on the planktonic shrimp, Lucifer Faxoni, 3:51976 
HEATING SYSTEMS/FUEL CONSUMPTION 
Brookhaven National Laboratory Burner-Boiler/Furnace 
Efficiency Test Project. Annual fuel use and efficiency 
reference manual: hydronic equipment, 3:52997 (BN1.50816) 
HEAVY ION ACCELERATORS/DESIGN 
watts aa accelerator for beams of heavy ions (Patent), 3:53341 
ION REACTIONS 
See also CARBON 12 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
NITROGEN 15 REACTIONS 
OXYGEN 16 REACTIONS 
HEAVY ION REACTIONS/COULOMB EXCITATION 
Classical limit S-matrix and orbital dynamics in semi-classical 
Coulomb excitation theory (Equations of motion, amplitude and 
phase), 3:54017 
HEAVY ION REACTIONS/INCLUSIVE INTERACTIONS 
Calculations with the nuclear firestreak model, 3:54013 
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HEAVY ION REACTIONS/MULTIPLE SCATTERING 
Particle production in relativistic heavy ion collisions (Multiple 
scattering theory, production cross sections, nuclear models), 
3:53943 (IS-4413) 
HEAVY ION REACTIONS/NUCLEAR DEFORMATION 
Studies of the nuclear inertia in fission and heavy-ion reactions, 
3:54015 
HEAVY ION REACTIONS/NUCLEAR REACTION KINETICS 
From nuclei to nucleons (10 to 200 MeV/nucleon), 3:54010 (LBL- 
7703) 
HEAVY LEPTONS/ELECTROPRODUCTION 
Threshold and other properties of U particle production in e* e~ 
annihilation, 3:53912 (SLAC-PUB-1748) 
HEAVY LEPTONS/PARTICLE PROPERTIES 
Threshold and other properties of U particle production in e* e~ 
annihilation, 3:53912 (SLAC-PUB-1748) 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
CIRUS REACTOR 
HFBR REACTOR 
NBSR REACTOR 
SGHWR REACTOR 
HEAVY WATER MODERATED REACTORS/REACTIVITY 
Reactivity and parameter measurements in a coaxial uranium fuel- 
D.O moderated critical lattice, 3:52753 (DP-MS-78-44) 
HEAVY WATER MODERATED REACTORS/REACTOR 
CONTROL SYSTEMS 
Resonance absorption controlled reactor, 3:52741 (JEN-378) 
HEAVY WATER MODERATED REACTORS/REACTOR 
LATTICE PARAMETERS 
Reactivity and parameter measurements in a coaxial uranium fuel- 
D.O moderated critical lattice, 3: —_— (DP-MS-78-44) 
HELIOSTATS/COMPUTER CODES 
Solar Central Power Test Facility heliostat development, 3:52265 
(SAND-78-1177C) 
HELIOSTATS/PERFORMANCE TESTING 
Solar Central Power Test Facility heliostat development, 3:52265 
(SAND-78-1177C) 
HELIUM/COLLISIONS 
Interactions of satellite-s; helium atoms with satellite surfaces. 
III. Drag coefficients from spatial and energy distributions of 
reflected helium atoms (1235-O and 6061 T-6 aluminum), 
3:53871 (N-78-13862) 
TUM/COMPATIBILITY 
Friction and wear, 3:53160 (ORNL-5349) 
HELIUM/IONIZATION 
Calculation of the ionization composition and electric 
conductivity of the superdense plasma of argon and helium, 
3:54078 (KFTI-75-19) 
HELIUM/METALLURGICAL EFFECTS 
Helium effects studies, 3:53110 (ORNL-5349) 
HELIUM/PURIFICATION 
ed electrochemical experimental system, 3:53225 (IS- 
44 


7) 
HELIUM 3/BINDING ENERGY 
Coulomb energies in S-shell nuclei and hypernuclei, 3:53965 
HELIUM 3/CO MB ENERGY 
Coulomb energies in S-shell nuclei and hypernuclei, 3:53965 
HELIUM 3/ISOTOPE RATIO 
Excess *He and ‘He in Galapagos submarine hydrothermal 
waters, 3:52332 
HELIUM 3 B/ZERO SOUND 
—S of low-frequency zero sound in superfluid *He-B, 
Ss 
HELIUM 3 pe ana ype we di SCATTERING 
Energy dependence of the optical model parameters for *He ions 
scattered from “Ca and °*Ni (27.7 to 83.5 MeV; optical-model 
analysis), 3:53975 
Scattering of 41 MeV a particles and 46 MeV *He from *’Al, 
Si, Si, and *°Si, 3:53972 
HELIUM 3 REACTIONS/STRIPPING 
Levels of ***Np excited by the ***U(*He,d) and ***U(a,t) 
reactions, 3:53996 
HELIUM 3 TARGET/ELECTRON REACTIONS 
Coulomb energies in S-shell nuclei and hypernuclei, 3:53965 
HELIUM 4 


See also HELIUM II 
HELIUM 4/BINDING ENERGY 
*H and ‘He binding energies in the “truncated t-matrix 
approximation, 3:53966 
Coulomb energies in S-shell nuclei and hypernuclei, 3:53965 
HELIUM 4/COULOMB ENERGY 
Coulomb energies in S-shell nuclei and h uclei, 3:53965 
HELIUM 4/CRYSTAL-PHASE TRANSFO) TIONS 
Inelastic neutron scattering from high-density fcc *He, 3:53176 
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HELIUM 4/ISOTOPE RATIO 
Excess *He and ‘He in Galapagos submarine hydrothermal 
waters, 3:52332 
HELIUM 4/NEUTRON DIFFRACTION 
Inelastic neutron scattering from high-density fcc *He, 3:53176 
HELIUM 4/PHONONS 
Inelastic neutron scattering from high-density foc *He, 3:53176 
HELIUM 4 TARGET/ELECTRON REACTIONS 
Coulomb energies in S-shell nuclei and hypernuclei, 3:53965 
HELIUM COOLED REACTORS 
See also PEACH BOTTOM-1 REACTOR 
HELIUM COOLED REACTORS/PRESSURE VESSELS 
RSPLOT, A program group for evaluation of the data past 
temperatures and stress values of the Prestressed Concrete 
Pressure Vessel-High Temperature Helium Test Rig’, 3:52826 
(SGAE-2725) 
II/TEMPERATURE MEASUREMENT 
Thermal boundary conductance between graphite and liquid 
helium II, 3:53909 
HELIUM IONS/COLLISIONS 
Transmission sputtering by heavy ions, 3:53873 
HEMATOLOGY/RESEARCH PROGRAMS 
Activities of the radiobiological institute, the institute for 
experimental gerontology, and the primate center. Annual 
report, 1976, 3:53664 (N-78-13723) 
HEMATOPOIESIS 
See BLOOD FORMATION 
HEMATOPOIETIC SYSTEM/BIOLOGICAL RADIATION 


EFFECTS 
Graft versus host inhibition. IX. Therapeutic potential of 
combined fetal liver and thymus cells as a universal 
hematopoietic stem cell so for transplantation. Final report 
1 Mar 72-31 Jul 77, 3:53681 (AD-A-049151) 
HEMOGLOBIN/HYPERFINE STRUCTURE 
Nuclear hyperfine interaction in ferrihemoglobin hydroxide: 
Theory, 3:53870 
HEMOGLOBIN/SEPARATION PROCESSES 
Separation of proteins via semicontinuous pH parametric 
pumping, 3:53198 
HEMOPOIESIS 
See BLOOD FORMATION 
HEPATITIS 
Proteins of hepatitis B surface antigen: Amino acid compositions 
of the major polypeptides, 3:53569 
HEPATITIS/IMMUNE REACTIONS 
Expression of hepatitis B virus-specific markers in asymptomatic 
hepatitis B surface antigen carriers, 3:53625 
HEREDITY 
See GENETICS 
HEXANOIC ACID/ADSORPTION 
Adsorption of hexyl alcohol and caproic acid on the 
microcomponents of oxidized fat coal, 3:51741 
HEXANOLS/ADSORPTION 
Adsorption of hexyl alcohol and caproic acid on the 
microcomponents of oxidized fat coal, 3:51741 
HFBR REACTOR/BEAM HOLES 
Filtered reactor beams for fast neutron capture y-ray experiments, 
3:52774 (TREE-1116) 
HIGGS MODEL/MASS 
Astrophysical bounds on the masses of axions and Higgs particles, 
3:53857 (ORO-3992-337) 
HIGH BTU GAS/COMPARATIVE EVALUATIONS 
Market and economic analysis study on nuclear coal gasification. 
Status report at end of Concept Phase, August 1, 1975- 
November 30, 1976, 3:51699 (DOE-tr-87) 
HIGH BTU GAS/MARKET 
Market and economic analysis study on nuclear coal gasification. 
Status report at end of Concept Phase, August 1, 1975- 
November 30, 1976, 3:51699 (DOE-tr-87) 
HIGH BTU GAS/PRODUCTION 
Process for treating oil shale (Patent), 3:52076 
Production of oil and high Btu gas from coal (Patent), 3:51678 
HIGH BTU GAS/STORAGE 
Market and economic analysis study on nuclear coal gasification. 
Status report at end of Concept Phase, August 1, 1975- 
November 30, 1976, 3:51699 (DOE-tr-87) 
HIGH BTU GAS/SYNTHESIS 
Studies of the methanation catalysts ThNis and ZrNis by Auger 
and characteristic energy loss spectra, 3:52208 
HIGH ENERGY PHYSICS 
Ukrainian Physics Journal (Cover-to-cover translation in English 
of Nov. 1971 (v. 16, No. 11) issue), 3:54027 (AEC-tr-7297/11) 
HIGH ENERGY PHYSICS/MEETINGS 
Proceedings of the 18. international conference on high energy 
physics. Vol. 1, 3:53910 (JINR-D-1.2-10400(V.1)) 


HOT-DRY-ROCK SYSTEMS/HEAT EXTRACTION 


HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
High Energy Accelerator and Colliding Beam User Group. 
Progress report (Summaries of research activities at the 
University of Maryland), 3:53911 (ORO-2504-268) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH-BETA PLASMA/FORCE-FREE MAGNETIC FIELDS 
High-beta tokamaks surrounded by force-free fields, 3:54052 
HIGH-BETA PLASMA/STABILITY 
High-beta tokamaks surrounded by force-free fields, 3:54052 
HIGH-FREQUENCY DISCHARGES 
Electrodeless inductive and capacitive discharges at high 
pressures, 3:54070 (KFTI-75-19) 
HIGH-FREQUENCY HEATING 
See also ECR HEATING 
ICR HEATING 
HIGH-FREQUENCY HEATING/DIRECT CURRENT 
Direct currents generated by microwave heating in toroidal 
plasma, 3:54054 
HIGH-LEVEL RADIOACTIVE WASTES/WASTE 
TRANSPORTATION 
TRU waste transport economics: an overview, 3:52129 (MLM- 
2524) 
HIGHLY ENRICHED URANIUM 
(80 - 100 per cent.) 
HIGHLY ENRICHED URANIUM/FISSION PRODUCTS 
Isotope correlation studies relative to high enrichment test reactor 
fuels, 3:52103 (ICP-1156) 
HIGH-TEMPERATURE FUEL CELLS/ELECTROLYTES 
Advanced fuel cell development. Program report, January-March 
1978 (LiAI1O2), 3:52991 (ANL-78-40) 
Method of making fuel cell elements (Patent; solid electrolytes for 
high-temperature fuel cells), 3:52995 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HODGKINS DISEASE/BIBLIOGRAPHIES 
Diagnosis and treatment of non-Hodgkin's lymphomas, 3:53672 
(NTISUB/D-379) 
HOISTS/CABLES 


Effect of fire in mine shafts on hoisting rope s! , 3:51910 
HOLMIUM ALLOYS/TRANSITION TEMPERATURE 
Superconductivity of fec-La-heavy-rare-earth alloys, 3:53117 
HOMOGENEOUS PLASMA/PARAMETRIC INSTABILITIES 
Parametrically driven low-frequency waves in current carrying 
plasmas, 3:54104 
HORMONES/BIOLOGICAL EFFECTS 
Proecdysial changes in serum ecdysone titers, gastrolith 
formation, and limb regeneration following molt induction by 
limb autotomy and/or eyestalk removal in the land crab, 
Gecarcinus lateralis, 3:53571 
HOSPITALS/TECHNOLOGY UTILIZATION 
Diffusion of technological innovation among nonprofit firms: a 
case study of radioisotopes in U.S. Hospitals, 3:52882 
HOSPITALS/TOTAL GY SY 
Total energy for hospital mechanical services, 3:53027 
HOSPITALS/UNSEALED SOURCES 
Handling, storage, use, and disposal of unsealed radionuclides in 
hospitals and medical research establishments, 3:52194 
HOT / DESIGN 
Shielded cell for **Cf, 3:53276 (TREE-1116) 
HOT GAS CLEANUP/REVIEWS 
Dust removal from hot and compressed gas streams by fibrous- 
and granular-bed filters: a state of the art review (101 
references), 3:51763 (ANL/CEN/FE-77-9) 
OT PLASMA 


See also LASER-PRODUCED PLASMA 
HOT PLASMA/CYCLOTRON INSTABILITY 
High frequency electromagnetic cyclotron instability in hot 
lasma, 3:54105 
HOT-DRY-ROCK SYSTEMS/BOREHOLES 
Borehole temperature survey analysis hot dry rock geothermal 
reservoir, 3:52334 (LA-UR-78-905) 
HOT-DRY-ROCK SYSTEMS/ENERGY SOURCE 
DEVELOPMENT 


—— of hot dry rock resources, 3:52353 (LA-UR-78- 
1336) 
HOT-DRY-ROCK SYSTEMS/ENVIRONMENTAL IMPACTS 
Environmental assessment of dissolved gases in LASL’s Hot Dry 
og ot source demonstration project, 3:52340 (LA- 
HOT-DRY-ROCK SYSTEMS/HEAT EXTRACTION 
oom of hot dry rock resources, 3:52353 (LA-UR-78- 





HOT-DRY-ROCK SYSTEMS/HYDRAULIC FRACTURING 


Thermal stress cracking and enhancement of heat extraction from 
fractured geothermal reservoirs, 3:52352 (LA-UR-78-917) 
HOT “DRY-ROCK SYSTEMS/HYDRAULIC FRACTURING 
Development of hot dry rock resources, 3:52353 (LA-UR-78- 
1336) 
HOT-DRY-ROCK SYSTEMS/TEMPERATURE LOGGING 
Borehole temperature survey analysis hot dry rock geothermal 
reservoir, 3:52334 (LA-UR-78-905) 
HOT-DRY-ROCK SYSTEMS/THERMAL CRACKING 
Thermal stress cracking and enhancement of heat extraction from 
fractured geothermal reservoirs, 3:52352 (LA-UR-78-917) 
HOT-DRY-ROCK SYSTEMS/WELL DRILLING 
Development of hot dry rock resources, 3:52353 (LA-UR-78- 
1336) 
HOUSES/ENERGY CONSERVATION 
Home energy savers program, 3:53022 (TID-28573) 
Implications of energy conservation on housing design, 3:53023 
HOUSES/SOLAR SPACE HEATING 
Solar energy house in Linkoping, 3:52282 (PB-275695) 
HOUSES/SOLAR WATER HEATING 
Solar energy house in Linkoping, 3:52282 (PB-275695) 
HOUSES/THERMAL INSULATION 
Utility-sponsored home-insulation programs (Factors in designing 
and implementing), 3:52908 (HCP/W 1227-01) 
Weatherization training: a notebook for weatherization projects, 
3:53021 (PB-275810) 
HOUSES/WEATHERSTRIPPING 
Weatherization training: a notebook for weatherization projects, 
3:53021 (PB-275810) 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 
See also PEACH BOTTOM-1 REACTOR 
VRAIN REACTOR 
Nuclear process heat at high temperature: Application, realization 
and development programme, 3:52639 
Pilot plant for hydrogasification of coal with nuclear heat, 3:52634 
Possibilities of using high-temperature reactors for the production 
of hydrogen by thermochemical dissociation of water, 3:52633 
Possible new application of HTGR process heat: Zinc- and 
aluminium-making processes, 3:52636 
HTGR TYPE REACT ORS/COATED FUEL PARTICLES 
Inert gas permeability of High-Temperature Gas-Cooled Reactor 
(HTGR) coated fuel particles, 3:52525 (Y/DA-7885) 
Pyrolytic carbon-caoted nuclear fuel (Patent), 3:52108 
HTGR TYPE REACTORS/DESIGN 
1500-MW(e) HTGR nuclear generating station, 3:52540 
Design concept of the 3x360-MW(e) HHT reference nuclear 
power plant, 3:52535 
ae of adapting high-temperature reactors with steam 
to European conditions, 3:52532 
HTGR TYPE REACTORS/DIRECT CYCLE COOLING 
SYSTEMS 


Development of the HTR direct cycle, 3:52536 
Possibilities of direct-cycle nuclear power stations, 3:52539 
HTGR TYPE REACTORS/FUEL CYCLE 

Possibility of adapting high-temperature reactors with steam 
turbines to European conditions, 3:52532 

Process development report: 0.40-m primary burner system, 
3:52111 (GA-A-14816) 

HTGR TYPE REACTORS/FUEL ELEMENTS 

HTGR Generic Technology Program Fuels and Core 
Development Program quarterly progress report for the period 
ending May 31, 1978 (Graphite and fuel irradiation; fission 
product release), 3:52519 (GA-A-14953) 

HTGR Generic Technology Program. Materials technology 
reactor operating experience medium-enriched-uranium fuel 
development. Quarterly progress report for the period ending 
April 30, 1978, 3:52520 (GA-A-14962) 

HTGR TYPE REACTORS/HEAT EXCHANGERS 

Preliminary orientation and parametric survey for very high 
temperature reactors with intermediate heat exchangers, 3:52542 

Thermohydraulic design of heat exchangers for direct-cycle 
integrated gas turbine plants, 3:52537 

HTGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Circulating and plateout activity program for gas-cooled reactors 
with arbitrary radioactive chains, 3:52524 (LA-7239-MS) 

Survey on gas-bearing circulators of high-temperature gas cooled 
reactors, 3:52523 (JAERI-M-7214) 

HTGR TYPE REACTORS/REACTOR COMPONENTS 

Austrian programme for the development of advanced HTR 
concepts and components, 3:52533 

Research and development on nuclear heat production systems. 
Status report at end of concept phase, August 1 1975-November 

30, 1976. Volume 2, 3:52530 (DOE-tr-88(Vol.2)) 
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HTGR TYPE REACTORS/REACTOR CORES 

Research and development on nuclear heat production systems. 
Status report at end of concept phase, August 1 1975-November 
30, 1976. Volume 2, 3:52530 (DOE-tr-88(Vol.2)) 

HTGR TYPE REACTORS/REACTOR KINETICS 

Two- and three-dimensional reactor physics calculations for HTR 
reactors with the finite element method, 3:52515 (CONF- 
780401-) 

HTGR TYPE REACTORS/REACTOR MATERIALS 

Friction and wear, 3:53160 (ORNL-5349) 

Helium effects studies, 3:53110 (ORNL-5349) 

HTGR Generic Technology Program. Materials technology 
reactor operating experience medium-enriched-uranium fuel 
development. Quarterly progress report for the period ending 
April 30, 1978, 3:52520 (GA-A-14962) 

Mechanical properties of HTGR steam generator and primary 
circuit materials, 3:53099 (ORNL-5349) 

Research and development on nuclear heat production systems. 
Status report at end of concept phase, August 1 1975-November 
30, 1976. Volume 2, 3:52530 (DOE-tr-88(Vol. 2)) 

Thermal barrier ceramics, 3:53157 (ORNL-5349) 

HTGR TYPE REACTORS/REACTOR SAFETY 

High-Temperature Gas-Cooled Reactor safety studies for the 
Division of Reactor Safety Research. Quarterly progress report, 
January 1-March 31, 1978, 3:52814 (ORNL/NUREG/TM-221) 

HTGR TYPE REACTORS/RESEARCH PROGRAMS 

Research and development for the VHTR by high-temperature 

helium gas loops, 3:52538 
HTGR TYPE REACTORS/SPENT FUEL STORAGE 

Gaseous fission product release during storage at various 

temperatures for HTGR-type fuels, 3:52131 (ORNL/TM-6409) 
HTGR TYPE REACTORS/SPENT FUELS 

Spent fuel reprocessing system availability definition by process 
simulation, 3:52112 (GA-A-14910) 

HTGR TYPE REACTORS/STEAM GENERATORS 

Mechanical properties of HTGR steam generator and primary 
circuit materials, 3:53099 (ORNL-5349) 

HTGR TYPE REACTORS/STEAM SYSTEMS 

Development of helium-heated steam reformers, 3:52637 

Progress in the design of a technical-scale gas generator for steam 
gasification of coal using nuclear heat, 3:52635 

= = a methane-steam reformer by high-temperature helium, 

52638 


HTGR TYPE REACTORS/SUPPORTS 
Thermal barrier ceramics, 3:53157 (ORNL-5349) 
HTGR TYPE REACTORS/THERMAL SHIELDS 
Component and systems pe ae program. Final report. 
Replaceable thermal barriers for high-temperature gas-cooled 
reactor, 3:52517 (GA-A-14710) 
HTGR TYPE REACTORS/THORIUM CYCLE 
High-conversion HTRs and their fuel cycle, 3:52534 
Physics developments in the design of alternate fuel systems, 
3:52522 (GA-A-15013) 
HTGR TYPE REACTORS/USES 
Calculation of optimal industrial heat utilization coefficient of 
nuclear power-and-technological plants, 3:52632 
CELLS 


See ANIMAL CELLS 
HUMAN POPULATIONS/DOSE CO 
New look at the dosimetry of '*C released to the atmosphere as 
carbon dioxide, 3:53678 
HUMAN POPULATIONS/GENETIC VARIABILITY 
Probability of founder effect in a tribal population, 3:53587 
HUMAN POPULATIONS/GENETICS 
Probability of founder effect in a tribal population (amerindian/ 
genetic variant/branching process/private variants/ 
demographic history), 3: $3585 
HUMAN POPULATIONS/NEOPLASMS 
Radiation carcinogenesis, 3:53669 (NTISUB/D-355) 
HUMAN POPULATIONS/RADIATION DOSES 
Assessment of radiological releases to the environment from a 
fusion reactor power plant, 3:52188 (ORNL/TM-6368) 
HUMAN POPULATIONS/RADIATION PROTECTION 
Environmental Protection Agency needs congressional guidance 
and support to guard the public in a period of radiation 
proliferation. Report to the congress, 3: = (PB-276107) 
HVAC SYSTEMS/POWER SUBSTATIONS 
Vhv metal-clad SF¢-insulated substations. ten years of industrial 
experiments, 3:52449 
HVDC SYSTEMS/TRANSIENTS 
or and switching surges in a HVDC converter station, 
1 
HWGCR OF CZECHOSLOVAKIA 
See BOHUNICE A-1 REACTOR 
HYBRID REACTORS/DESIGN 
Mirror fusion-fission hybrids, 3:54127 (UCRL-80720) 





NOVEMBER 30, 1978 


HYBRID REACTORS/PERFORMANCE 
Systems analyses of fusion-driven fission, 3:54116 (CONF-780508- 
20 


) 
HYBRID REACTORS/SYSTEMS ANALYSIS 
Systems analyses of fusion-driven fission, 3:54116 (CONF-780508- 
20) 


) 
HYDRANE PROCESS/BENCH-SCALE EXPERIMENTS 
Hydrogasifier development for the Hydrane process. Second 
quarter report, June-August 1977, 3:51694 (FE-2518-8) 
HYDRAULIC FRACTURING/RESEARCH PROGRAMS 
Western Gas Sands Project: status report, 3:52019 (NVO-0655- 
107) 
HYDRAULIC MINING 
Hydromechancial winning and hydraulic transport of coal, 
3:51843 
HYDRAULIC MINING/FIRES 
Studies on the early detection of spontaneous combustion in a 
hydraulic coal mine, 3:51815 
HYDRAULIC MINING/INFRARED SURVEYS 
Studies on the early detection of spontaneous combustion in a 
hydraulic coal mine, 3:51815 
HYDRAULIC MINING/MINING EQUIPMENT 
German experience in hydraulic coal mining and its application to 
Canadian conditions, 3:51814 
HYDRAULIC MINING/SPONTANEOUS COMBUSTION 
Studies on the early detection of spontaneous combustion in a 
hydraulic coal mine, 3:51815 
HYDRAULIC TRANSPORT/AUTOMATION 
Control and automation of hydraulic transportation for 
underground coal mines. Final report, 3:51796 (FE-9140-1) 
HYDRAULIC TURBINES 
See also TURBOGENERATORS 
HYDRAULIC TURBINES/ENGINEERING 
Soviet hydraulic turbine engineering on the eve of the 60th 
anniversary of the October revolution, 3:52225 
HYDRAULIC TURBINES/EROSION 
Development and investigation of cavitation resisting unstable 
austenite steels, 3:52226 
HYDRAULIC TURBINES/QUALITY ASSURANCE 
Integrated quality assurance: task of the moment, 3:52410 
HYDRAULIC TURBINES/TURBINE BLADES 
Analysis of disks of arbitrary profile, 3:52223 
Theoretical investigations of flutter of axial turbine rotors, 3:52224 
HYDRIDES/CHEMICAL REACTION YIELD 
Reaction of hydrogen with metallic and reduced halides. The 
requirement of delocalized electrons for reaction, 3:53209 
HYDROBROMIC ACID/DECOMPOSITION 
Decomposition of hydrogen bromide using iron bromide and 
magnetite, 3:52202 (LA-UR-78-847) 
HYDROCARBONS 
See also ALKANES 
ANTHRACENE 
BENZENE 
BENZOPYRENE 
TOLUENE 
HYDROCARBONS/CHEMICAL ANALYSIS 
Standard test method for trace quantities of sulfur in light liquid 
petroleum hydrocarbons by oxidative microcoulometry, 3:52003 
HYDROCARBONS/LIGHT SCATTERING 
— of 1.06 ym laser radiation with variable Z-bar targets, 
HYDROCARBONS/OXIDATION 
Adsorption of hexyl alcohol and caproic acid on the 
microcomponents of oxidized fat coal, 3:51741 
HYDROCARBONS/PHOTOELECTRIC EMISSION 
—— of 1.06 wm laser radiation with variable Z-bar targets, 
HYDROCARBONS/PHYSICAL PROPERTIES 
= method for wax appearance point of distillate fuels, 
HYDROCARBONS/SAMPLING 
Toxic gases in heavy duty diesel truck cabs. Final report, October 
1976-October 1977, 3:53412 (PB-275957) 
HYDROCARBONS/SYNTHESIS 
Fischer-Tropsch process: recent progress and outlook, 3:51717 
HYDROCARBONS/THERMAL CRACKING 
— ze for endothermic chemical reactions (Patent), 
HYDROCARBONS/TOXICITY 
Fate and effects of petroleum hydrocarbons in marine coastal 
ecosystems and effects of refinery wastes and oil from ransfer 
facilities, 3:53518 (PNL-2500(Pt.2)) 
HYDROCARBONS/X-RAY SPECTROSCOPY 
— of 1.06 ym laser radiation with variable Z-bar targets, 


HYDROGEN/REMOVAL 


HYDROCHLORIC ACID/MONITORING 
A gas filter correlation monitor for CO, CH4, and HCl, 3:53411 
(N-78-13408) 
HYDRODYNAMICS/COMPUTER CALCULATIONS 
Interactive graphics on the CRAY-1 supercomputer, 3:54197 (LA- 
UR-78-309) 
HYDRODYNAMICS/VORTEX FLOW 
Numerical smoothing techniques applied to some finite element 
solutions of the Navier-Stokes equations, 3:53905 (UCRL- 
80127) 
HYDROELECTRIC POWER/REVIEWS 
Living on the sun: harnessing renewable energy for an equitable 
society (Book), 3:52230 
HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/CONTROL SYSTEMS 
Automatic control mode of E.D.F. hydroelectric power plants, 
3:52216 
HYDROELECTRIC POWER PLANTS/ECONOMICS 
Evaluation of hydroelectric energy benefits for a preponderantly 
thermal power system, 3:52946 (CRWR-148) 
HYDROELECTRIC POWER PLANTS/ENVIRONMENTAL 
EFFECTS 
Effects of impoundment and regulation upon the stomach contents 
of fish at Cow Green, Upper Teesdale, 3:53503 
HYDROELECTRIC POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Allowing for environmental protection when optmizing the 
structure of electric power systems with hydroelectric power 
plants, 3:52222 
HYDROELECTRIC POWER PLANTS/EVALUATION 
Evaluation of hydroelectric energy benefits for a preponderantly 
thermal power system, 3:52946 (CR WR-148) 
HYDROELECTRIC POWER PLANTS/FINANCIAL 
INCENTIVES 
Analysis of Federal incentives used to stimulate energy 
production, 3:52980 (PNL-2410) 
HYDROELECTRIC POWER PLANTS/ON-LINE CONTROL 
SYSTEMS 
Computer-aided operation of Rhone River power plants, 3:52217 
HYDROELECTRIC POWER PLANTS/PENSTOCKS 
Beas project unit II:-design of penstock and bifurcation, 3:52220 
High head gates for Beas Dam at Pong, 3:52221 
Hydrostatic testing of penstock sections on Beas-Sutlej Link 
Project, 3:52218 
HYDROELECTRIC POWER PLANTS/PUMPED STORAGE 
POWER PLANTS 
Effects of hydroelectric generation on riverine ecology, 3:53543 
(PNL-2500(Pt.2)) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/EXCITED STATES 
= and double resonance studies of energy transfer, 
:53211 
HYDROGEN/ATOM-ATOM COLLISIONS 
Integrals of the squared form factor over the momentum transfer 
(Total cross sections), 3:53896 
HYDROGEN/ATOM-MOLECULE COLLISIONS 
Construction of the R-matrix for three-dimensional, reactive atom- 
diatom scattering: application to H+ He (R matrix, three-body 
problem, S matrices, wave function expansions), 3:53888 (LA- 
UR-78-966) 
Integrals of the squared form factor over the momentum transfer 
(Total cross sections), 3:53896 
HYDROGEN/CHEMICAL REACTIONS 
Production of synthetic methanol from air and water using 
controlled thermonuclear reactor power. I. Technology and 
energy requirement, 3:52214 
Reaction of hydrogen with metallic and reduced halides. The 
requirement of delocalized electrons for reaction, 3:53209 
HYDROGEN/DIFFUSION 
Lattice atom displacements produced near the end of implanted 
a — (Mean free path, vcancy production, excess range), 
HYDROGEN/ELECTRON-PHONON COUPLING 
Electron-phonon interaction and superconductivity in metallic 
hydrogen, 3:53127 
HYDROGEN/ION-MOLECULE COLLISIONS 
Electron capture and loss cross sections for multicharged iron and 
argon ions in argon and molecular hydrogen, 3:53894 
HYDROGEN/PURIFICATION 
= electrochemical experimental system, 3:53225 (IS- 


HYDROGEN/REMOVAL 
Design of pretreatment unit for Kr-85 recovery system, 3:52146 
(PNCT-831-76-01) 





HYDROGEN/SUPERCONDUCTIVITY 


HYDROGEN/SUPERCONDUCTIVITY 
Electron-phonon interaction and superconductivity in metallic 
hydrogen, 3:53127 
Superconductivity in metallic hydrogen, 3:53115 
HYDROGEN/VELOCITY 
Velocity distribution of H(2S) resulting from the electron impact 
dissociation of H2*, 3:53886 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUELS/USES 
— experience with a liquid hydrogen fueled vehicle, 
3076 


HYDROGEN IONS/COLLISIONS 
Examination of the Brueckner condition for the selection of 
molecular orbitals in correlated wavefunctions, 3:53874 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE/SPECTROPHOTOMETRY 
Standard test method for oxidant content of the atmosphere 
(neutral KI), 3:53423 
HYDROGEN PEROXIDE/USES 
lodine-hydrogen peroxide as a disinfectant for fuel storage basin 
water, 3:52124 (CONF-780665-1) 
HYDROGEN PRODUCTION 
See also STEAM REFORMER PROCESSES 
Method for radiation production of fuels (Patent), 3:53232 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Hydrogen production from high temperature electrolysis and 
fusion reactor, 3:52199 (BNL-24420) 
HYDROGEN PRODUCTION/ROCK-FLUID INTERACTIONS 
Process for forming hydrogen and other fuels utilizing magma 
(Patent), 3:52198 
HYDROGEN PRODUCTION/STEAM REFORMER 
PROCESSES 
Development of helium-heated steam reformers, 3:52637 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 


Decomposition of hydrogen bromide using iron bromide and 
magnetite, 3:52202 (LA-UR-78-847) 

Engineering and bench-scale studies of the sulfur-iodine cycle at 
General Atomic, 3:52201 (GA-A-14972) 

Hydrogen production using fusion energy and thermochemical 
cycles (FesO,.-FeO, CrCls-CrCh, and UCl-UCIs), 3:52200 
(BNL-24209) 

Mathematical models for gas-solid reactions, 3:52203 (TID-28438) 

HYDROGEN STORAGE 
See also HYDRIDES 
HYDROGEN-BASED ECONOMY 
TANKS 
HYDROGEN STORAGE/DEWARS 
er experience with a liquid hydrogen fueled vehicle, 


HYDROGEN STORAGE/IRON HYDRIDES 
Use of FeTi hydride for the manufacture and storage of suprapure 
hydrogen, 3:52204 
HYDROGEN STORAGE/TITANIUM HYDRIDES 
Use of FeTi hydride for the manufacture and storage of suprapure 
hydrogen, 3:52204 
HYDROGEN SULFIDES/AIR POLLUTION CONTROL 
Process for the removal of H2S and CO: from gaseous streams 
(Patents), 3:53333 
HYDROGEN SULFIDES/CHEMICAL ANALYSIS 
Environmental assessment of dissolved gases in LASL’s Hot Dry 
Rock geothermal source demonstration project, 3:52340 (LA- 
UR-78-919) 
HYDROGEN SULFIDES/QUALITATIVE CHEMICAL 
ANALYSIS 
Standard test method for hydrogen sulfide in liquefied petroleum 
(LP) (lead acetate method), 3:52059 
HYDROGEN SULFIDES/REMOVAL 
Hydrogen sulphide removal from coke-oven gas, 3:51775 
HYDROGENATION/DATA ANALYSIS 
Analysis of coal hydrogasification processes. tly technical 
3565-9) report, 1 September-30 November 1977, 3:51695 (FE- 
HYDROGEN-BASED ECONOMY/ECONOMIC IMPACT 
Hydrogen energy: economic issues, 3:52206 (BNL-24365) 
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HYDROLOGY/GEOLOGIC MODELS 
Use of thermal-infrared imagery in ground-water investigations in 
Montana, 3:53749 (CONF-770478-P2) 
HYDROLOGY/REMOTE SENSING 
Utilization of remote ing observations in hydrologic models, 
3:53748 (CONF-770478-P1) 
HYDROPEROXY RADICALS/CHEMICAL REACTION 
KINETICS 
Reaction rates of superoxide radicals with the essential amino 
acids, 3:53228 (BNL-24401) 
HYDROTHERMAL ALTERATION/REMOTE SENSING 
Alteration mapping at Goldfield, Nevada, by cluster and 
discriminant analysis of LANDSAT digital data, 3:53792 
(CONF-770478-P 1) 
LANDSAT detection of hydrothermal alteration in the Nogal 
Canyon Cauldron, New Mexico, 3:53788 (CONF-770478-P1) 
HYDROTHERMAL SYSTEMS 
See also GEOTHERMAL SYSTEMS 
Thermal regime and hydrothermal energy of the interior of 
southern Kazakhstan, 3:52324 
HYDROXYLASE/BIOCHEMISTRY 
Metabolism of benzo(a)pyrene: comparison of rodent liver and 
embryonic cells in tissue culture (Rats, hamsters, mice), 3:53550 
(CONF-77061 19-2) 
HYDROXYPROPIONIC ACID-ALPHA 
See LACTIC ACID 
HYPERTENSION/VARIATIONS 
Effect of a second metal on cadmium-induced hypertension (Rats, 
Pb, Cu, Se, Zn), 3:53717 
HYPOPHYSECTOMY/BIOLOGICAL EFFECTS 
Effect of thyroxin and growth hormone replacement on vanadium 
metabolism in hypophysectiomized rats (**V), 3:53685 


IAEA SAFEGUARDS 
Containment and surveillance systems for international safeguards, 
3:52174 (SAND-78-1243C) 
I-BEAM TYPE REACTORS/FEASIBILITY STUDIES 
Pulsed power technology for inertial confinement, 3:54172 
(SAND-78-0753C) 
I-BEAM TYPE REACTORS/REVIEWS 
Heavy ion fusion overview, 3:54168 (BNL-24377) 
ICELAND/WATER RESERVOIRS 
Subglacial water reservoirs, Joekulhlaupr and volcanic eruptions, 
3:53764 
ICR HEATING/STOCHASTIC PROCESSES 
Stochastic ion heating by a lower hybrid wave, 3:54051 
IDAHO 
See also RAFT RIVER VALLEY 
IDAHO/ELECTRIC UTILITIES 
National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: Idaho, 3:52965 (NP-22994) 
IDAHO/ENERGY SOURCE DEVELOPMENT 
Energy supply and environmental impacts: conventional energy 
sources. Study module —— 3:52919 (PB-276410) 
IDAHO/URANIUM DEPOS 
Preliminary study of the ee nel favorability of the Latah 
Formation, eastern Washington and northern Idaho, 3:52086 
(GJBX-75-78) 
ILLINOIS/COAL MINES 
Humidity effects on coal mine roof stability. Final report 13 Jun 
73-28 Feb 76, 3:51809 (PB-276484) 
ILLINOIS/GEOPHYSICAL SURVEYS 
Coordination of study of the Devonian black shale in the Illinois 
Basin (Illinois, Indiana, and western Kentucky). Quarterly 
progress report, 1 March-1 June 1978, 3:53756 (TID-28585) 
ILLINOIS/POLLUTION REGULATIONS 
Review and synopsis of public participation regarding sulfur 
dioxide and particulate emissions from (R71-23), (R74-2), and 
(R75-7). Final report, 3:53413 (PB-276358) 
IMAGE INTENSIFIERS/PERFORMANCE 
Fluorometallic radiographic intensifying screens, 3:53315 
IMAGE INTENSIFIERS/SENSITIVITY 
High sensitivity image intensifier-TV detector for x-ray diffraction 
studies., 3:53357 
IMAGE PROCESSING/ERRORS 
Effects of a finite number of projection angles and finite lateral 
sampling of projections on the propagation of statistical errors 
in transverse section reconstruction, 3:54215 
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IMAGE PROCESSING/OPTIMIZATION 

Interactive image processing techniques using the Plessey IDP 
3000, 3:53190 (CONF-770478-P2) 

LANDSAT image interpretation aids, 3:53649 (CONF-770478-P2) 

Performance tests of signature extension algorithms (MLEST; 
UHMLE; OSCAR; MOD OSCAR; ROOSTER; MOD R; 
ATCOR), 3:53659 (CONF-770478-P2) 

Textural analysis by statistical parameters and its application to the 
mapping of flow-structures in wetlands. Mudflat area at the 
German coast of the North Sea, 3:53815 (CONF-770478-P2) 

— te gee ee ea 9 ine 
iographic image processing, 3:5331 
IMAGE SCANNERS/DESIGN 

VIZIR: the S.E.P. high resolution laser beam recorder, 3:53809 

(CONF-770478-P2) 
IMMUNE REACTIONS 

Activation of immune competence by thymus factors, 3:53607 

Stimulation of immune response in hybrid mice following 
Rauscher virus infection, 3:53629 

IMMUNOGLOBULINS/BIOCHEMISTRY 

Implications of conformational isomerism and rotational 
allomerism to the binding of small molecules by the Mcg Bence- 
Jones Dimer, 3:53573 

IMMUNOGLOBULINS/MOLECULAR STRUCTURE 

Implications of conformational isomerism and rotational 
allomerism to the binding of small molecules by the Mcg Bence- 
Jones Dimer, 3:53573 

IMMUNOLOGY 
Stimulation of immune response in hybrid mice following 
Rauscher virus infection, 3:53629 
IMMUNOLOGY/RESEARCH PROGRAMS 
= of the radiobiological institute, the institute for 
perimental gerontology, and the primate center. Annual 
po 1976, § 53664 (N-78-13723) 
IMPACT TESTS/TELEMETRY 
B77 ITU Series III Telemetry System, 3:53387 (SAND-78-8208) 
IMPERIAL VALLEY 
See also EAST MESA GEOTHERMAL FIELD 
IMPERIAL VALLEY/GEOTHERMAL POWER PLANTS 
Scenario for geothermal electric power development in Imperial 
Valley, 3:52342 
IMPERIAL VALLEY/GEOTHERMAL RESOURCES 
Engineering aspects of geothermal development with emphasis on 
e Imperial Valley of California, 3: "52344 
ILE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
/CONTROL 


New impurity control methods for tokamak fusion power 
reactors, 3:54131 (CONF-780508-47) 


ific instruments.) 
STRUMENTS/DESIGN 
Theoretical analysis applied to electromagnetic instruments used 
in liquid sodium, 3:52611 


CID 
See ACCIDENTS 
INCINERATORS/PERFORMANCE TESTING 
Incineration of alpha bearing wastes, (1). Description of the 
“on and the pre-operational tests, 3:52149 (PNCT-831- 
Operation of a vee alpha waste incinerator at the Savannah River 
Laboratory, 3:52144 (DP-MS-78-38) 
INCOLOY 800/AGING 
Aging and cold work effects, 3:53111 (ORNL-5349) 
INCOLOY 800/CREEP 
Helium effects studies, 3:53110 (ORNL-5349) 
INCOLOY 800/TENSILE PROPERTIES 
Low-cycle fatigue studies on incoloy 800H (1400°F), 3:53109 
(ORNL-5349) 
INCOMPRESSIBLE FLOW/BOUNDARY LAYERS 
Nonlinear analysis of laminar boundary layer flow over a periodic 
wavy surface, 3:53906 
Wel Br 600/WELDING 
e ee Pag wget 3:53112 (ORNL-5349) 


"Eeeetees are melt practice variations in crack growth 
behavior of Inconel 718, 3:53102 (ORNL-5349) 
INCONEL 718/CREEP 


Analytical representation of the creep strain-time behavior of 
ially heat-treated Alloy 718 (538 to 760°C), 3:53092 
(ORNL-5349) 
INCONEL 718/FATIGUE 
ai of roll-extruded Alloy 718 tubing, 3:53113 (TREE- 
Fatigue crack poraniee in Alloy 718: effect of heat treatment 
on microstructure and fatigue performance at 427°C, 3:53100 
(ORNL-5349) 


INDUSTRIAL WASTES/ENVIRONMENTAL EFFECTS 


INCONEL 718/MECHANICAL PROPERTIES 
Mechanical property program of Alloy 718, 3:53088 (ORNL-5349) 
INCONEL 718/MICROSTRUCTURE 
Fatigue crack propagation in Alloy 718: effect of heat treatment 
on microstructure and fatigue performance at 427°C, 3:53100 
(ORNL-5349) 
INCONEL 718/TENSILE PROPERTIES 
Evaluation of roll-extruded Alloy 718 tubing, 3:53113 (TREE- 
1255) 
INCONEL 82/CRACKS 
Weld properties, 3:53112 (ORNL-5349) 
INCONEL 82/FATIGUE 
Cyclic stress-strain behavior of ERNiCr-3, 3:53098 (ORNL-5349) 
INCONEL 82/TENSILE PROPERTIES 
Tensile properties of ERNiCr-3 (Inconel 82) weld metal, 3:53097 
(ORNL-5349) 
INCONEL X750/CRACKS 
Effect of stress ratio upon fatigue-crack growth in two structural 
alloys at elevated temperature, 3:53103 (ORNL-5349) 
INCONEL X750/FRACTURE PROPERTIES 
Effect of temperature on the elastic-plastic fracture toughness 
behavior of Inconel X-750, 3:53104 (ORNL-5349) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIA/AGRICULTURE 
Energy returns in agriculture, with specific reference to 
developing countries, 3:52866 
INDIA/ENERGY MANAGEMENT 
Energy returns in agriculture, with specific reference to 
developing countries, 3:52866 
INDIA/GEOLOGICAL SURVEYS 
Image analysis techniques with special reference to analysis and 
interpretation of geological features from LANDSAT imagery, 
3:53812 (CONF-770478-P2) 
INDIA/HYDROELECTRIC POWER PLANTS 
High head gates for Beas Dam at Pong, 3:52221 
INDIANA/GEOPHYSICAL SURVEYS 
Coordination of study of the Devonian black shale in the Illinois 
Basin (Illinois, Indiana, and western Kentucky). rly 
progress report, 1 March-1 June 1978, 3:53756 (TID-28585) 
INDIUM 115 TARGET/NEUTRON REACTIONS 
Nonfission reaction rate measurements in CFRMF: a re- 
evaluation, 3:53984 (HEDL-TME-77-34(Vol.1)) 
INDIUM OXIDES/ELECTRIC CONDUCTIVITY 
Importance of the electron affinity of oxide-semiconductors as 
used in solar cells, 3:53163 
INDUSTRIAL PLANTS 
See also GASEOUS DIFFUSION PLANTS 
PETROCHEMICAL PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/ENERGY ANALYSIS 
Industrial International Data Base: energy analysis methodology. 
Rational use of energy i pilot study. Final report, 
3:52974 (NATO/CCMS-75) 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 
Energy conservation with thermography, 3:53038 
INDUSTRIAL PLANTS/EQUIPMENT 
Getting down to making abrasion less troublesome, 3:51869 
INDUSTRIAL PLANTS/FIRE HAZARDS 
Energy conservation with thermography, 3:53038 
INDUSTRIAL PLANTS/INFRARED THERMOGRAPHY 
Energy conservation with thermography, 3:53038 
INDUSTRIAL PLANTS/SCRUBBERS 
= for regenerating iron-EDTA solutions used for scrubbing 
gases (Patent), 3:53334 
INDUSTRIAL PLANTS/SOLAR PROCESS HEAT 
Solar energy for process heat: design/cost studies of four 
industrial retrofit applications, 3:52289 (JPL-PUBL-78-25) 
INDUSTRIAL PLANTS/WASTE DISPOSAL 
Assessment of the solid waste impact of the National Energy Plan, 
3:51765 (BNL-50708) 
INDUSTRIAL RADIOGRAPHY 
See also GAMMA RADIOGRAPHY 
NEUTRON RADIOGRAPHY 
X-RAY RADIOGRAPHY 
INDUSTRIAL RADIOGRAPHY/IMAGE PROCESSING 
Radiographic image processing, 3:53316 
INDUSTRIAL WASTES/DEC NIZATION 
Process for the removal of H2S and COs, from gaseous streams 
(Patents), 3:53333 
INDUSTRIAL WASTES/DESULFURIZATION 
Process for the removal of H2S and CO, from gaseous streams 
(Patents), 3:53333 
INDUSTRIAL WASTES/ENVIRONMENTAL EFFECTS 
Stream a oer map ease in a » industrial 
environmen ution an idemiology in the Ni 
Peninsula (Si, Al, Zr), 3: 53468 Po aac 





INDUSTRIAL WASTES/MONITORING 


INDUSTRIAL WASTES/MONITORING 
Stream sediment geochemical anomalies in relation to industrial 
environmental pollution es in the Niagara 
Peninsula (Si, Al, Zr), 3:5 
USTRIAL WASTES/WASTE PRODUCT UTILIZATION 
Use of industrial wastes in road construction (Information 


), 3:51773 

INDUSTR 

See also CEMENT INDUSTRY 

CHEMICAL INDUSTRY 
COAL INDUSTRY 
FOOD INDUSTRY 
FORESTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
TEXTILE INDUSTRY 

Bh Ne an ee 

ees Poa Le supply systems, 3:52905 


INDUSTRY/D _ isin 
Electricity and space do pply systems, 
INDUSTRY/ENERGY seating sup ON 
‘Energy supply and furnace Geneon - Our partners in energy 
conservation’, 3:52996 
Optimum industrial utilization SP nn fuels, 3:52911 
INDUSTRY/ENERGY CONS 
Industrial International Data Base: energy analysis methodology. 
Rational use of energy —— pilot study. Final report, 
3:52974 (NATO/CCMS-75) 
INDUSTRY/FUEL S IN 
Some measures of regional-industrial interfuel substitution 
soy 3:52891 (BNL-24368) 
"eae the defini f a national 
report on definition of a na program in energy- 
efficient pump utilization covering performance from May 10, 
1976-March 9, 1977. Volume I, 3:53036 (HCP/W 1260-01/1) 
Final report on the definition of a national program in energy- 
efficient pump utilization covering performance from May 10, 
1976-March 9, 1977. Volume I. Appendices, 3:53037 (HCP/ 
W1260-01/2) 
INDUSTRY/SOLAR PROCESS HEAT 
Process heat in California: applications and potential for solar 
= in the industrial, se and commercial sectors, 
90 (JPL-PUBL-78-33) 
CONFINEMENT/ION BEAMS 
nay nh fusion ores, 3:54168 (BNL-24377) 
INFINEMENT/RESEARCH PROGRAMS 


Promotion of research on inertia confinement fusion, 3:54180 
INFECTIOUS DISEASES 
See also HEPATITIS 
INFECTIOUS DISEASES/DIAGNOSIS 


Technetium-99m stannous pyrophosphate imaging of experimental 
infective endocarditis (Rabbits), 3:53615 
INFECTIOUS DISEASES/RESPONSE MODIFYING FACTORS 
Effect of respiratory infection on the elution of ee 
from carbon les in the respiratory tract of mice, 3:53703 
a / DIAGNOSIS es 
echnetium- stannous pyrophosphate imaging of experimental 
infective endocarditis (Rabbits), 3:53615 
9 nara RETRIEVAL/ON-LINE SYSTEMS 
= oe technical information transfer, 3:54217 (CONF- 
a SYSTEMS/STANDARDS 


— $3818 (CONF et ve ok ed based information systems, 
INFRARED SUR 


VEYS/IMAGE PROCESSING 
Discrimination of rock types and detection of hydrothermally 
altered areas in south-central Nevada by the use of computer- 
enhanced ERTS i 3:53833 
INFRARED THERMOG /FEASIBILITY STUDIES 
a of thermal infrared imagery for energy conservation 
and environmental surveys, 3:52998 (CONF- 78-P2) 
eo of airborne infrared technology to monitor building 
loss, 3:53017 aN amet 
Use of aerial thermogra energy conservation 


ae. Stew 3: 52999 (C (CONF-770 TOTe PD) a 


——e of the third biennial infrared information exchange, 
ee enn ce 
Airborne monitoring of cr temperatures for irrigation 
ee ky poolicden’ CScrees degree day), 3:5 
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Analysis of heat pipe performance using infrared thermography, 
3:53259 
Applications of infrared technology to buildings, 3:53015 
Application of thermography for evaluating effectiveness of 
retrofit measures, 3:53025 
Energy and thermography: partners of tomorrow, 3:53013 
Energy conservation with thermography, 3:53038 
Multi-staged thermal survey of housing, 3:53014 
Practical application of infrared inspection to residential 
dwellings, 3:53016 
INHOMOGENEOUS PLASMA/COMPTON EFFECT 
Enhancement of stimulated Compton scattering in inhomogeneous 
plasmas, 3:54086 
INHOMOGENEOUS PLASMA/DRIFT INSTABILITY 
Current-driven instabilities and resultant —— effects in 
isothermal, inhomogeneous plasmas, 3:54 
INHOMOGENEOUS PLASMA/ION WAVE I INSTABILITY 
Current-driven instabilities and resultant anomalous effects in 
isothermal, inhomogeneous plasmas, 3:54102 
INPUT-OUTPUT ANALYSIS 
See ENERGY ANALYSIS 
Estimation of sectoral prices in the BNL energy input-output 
model, 3:52860 (BNL-50768) 
INSECTS 
See also MOSQUITOES 
INSECTS/BIOCHEMISTRY 
I. Structural studies of termite defense secretions. II. Structural 
studies of natural products of marine nudibranchs (Kempene, 
tridachione), 3:53551 (IS-T-805) 
INSECTS/DIET 
Rockwell support studies (Ecology of Hanford radioactive waste 
burial area), 3:53470 (PNL-2500(Pt.2)) 
INSECTS/RADIONUCLIDE KINETICS 
Decommissioning and decontamination studies (Ecology of 
Hanford radioactive waste burial area), 3:53471 (PNL- 


2500(Pt.2)) 
IN-SERVICE INSPECTION/ORGANIZING 

Some practical aspects of organizing a reactor in-service 
inspection, 3:52457 

IN-SITU GASIFICATION 

Electrochemical engines for power generation and load-leveling at 
sites for underground coal conversion, 3:51696 (LA-UR-78- 
1402) 

Interpretations of field hydraulic tests in explosion-fractured coal: 
Hoe Creek, site characterization to Experiment No. 1, 3:51698 
(UCRL-52438) 

Methods of fluidized production of coal in situ (Patent), 3:51700 

IN-SITU GASIFICATION/GROUND SUBSIDENCE 

Structural mechanics simulations associated with underground 

coal gasification, 3:51697 (MERC/CR-78/4) 
IN-SITU GASIFICATION/REVIEWS 

Structural mechanics simulations associated with underground 

coal gasification, 3:51697 (MERC/CR-78/4) 
IN-SITU GASIFICATION/STRATA MOVEMENT 
Structural mechanics simulations associated with underground 
coal gasification, 3:51697 (MERC/CR-78/4) 
IN-SITU LIQUEFACTION 
Methods of fluidized production of coal in situ (Patent), 3:51700 
IN-SITU RETORTING/RESEARCH PROGRAMS 

Results from simulated, modified in-situ retorting in pilot retorts, 

3:52072 (UCRL-80544) 
INSOLATION/MAPS 
Energy conservation via solar energy application to multi-family 
and commercial structures. Volume II. Solar energy atlas for 
New York State: Part II, 3:52231 (PB-276130) 
INSTANTONS/ELECTRIC CHARGES 
Instantons with fractional topological charge, 3:53953 

INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 

See THERMAL INSULATION 
INTEGRATED UTILITY SYSTEMS 

See TOTAL ENERGY SYSTEMS 
INTENSIFIERS (IMAGE) 

See IMAGE INTENSIFIERS 
INTERCHANGE INSTABILITY 

See FLUTE INSTABILITY 
INTERMEDIATE BOSONS 

See also INTERMEDIATE VECTOR BOSONS 
INTERMEDIATE BOSONS/MASS 

Properties of neutral gauge bosons in weak-interaction theories 
with “natural” parity conservation, 3:53932 

INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
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IATE VECTOR BOSONS/PARTICLE 
PRODUCTION 
Particle production in relativistic heavy ion collisions (Multiple 
scattering theory, production cross sections, nuclear models), 
3:53943 (IS-4413) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
INTERNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 


Exhaust gas conversion process and catalyst (Patent), 3:53074 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 
Exhaust emission and fuel economy characterization of a modern 
a Wankel rotary engine. Final report, 3:53067 (PB- 
27652 
Internal combustion engine and method of reducing toxic 
compounds in the exhaust gases therefrom (Patent), 3:53072 
INTERNAL COMBUSTION ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
Exhaust gas recirculation system in an internal combustion engine 
(Patent), 3:53073 
INTERNAL COMBUSTION ENGINES/FUEL CONSUMPTION 
Fuel measuring and ening systems for combustion devices and 
method for monitoring fuel flow (Patent), 3:53069 
INTERNAL COMBUSTION ENGINES/FUEL ECONOMY 
Exhaust emission and fuel economy characterization of a modern 
om Wankel rotary engine. Final report, 3:53067 (PB- 
INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 
Vaporizer-regulator, liquid fuel (Patent), 3:53055 
INTERNAL COMBUSTION ENGINES/GAS FLOW 
Hybrid random choice method with application to internal 
combustion engines, 3:53054 (UCRL-81219) 
INTERNAL COMBUSTION ENGINES/POLLUTION 
CONTROL EQUIPMENT 
Internal combustion engine and method of reducing toxic 
compounds in the exhaust gases therefrom (Patent), 3:53072 
INVERTERS 
Matching functioning of an electrochemical current source and 
voltage transformer, 3:52994 
INVERTERS/ELECTRONIC CIRCUITS 
Interaction of batteries and fuel cells with electrical distribution 
systems: force commutated converter interface, 3:52420 
IODIDES/CHEMICAL PREPARATION 
my pee and structure of ne salts, 3:53217 
ODINE/RADIOACTIVITY TRANSPORT 
“le behavior in a PWR cooling system followin ng a postulated 
steam generator — rupture accident, os oe (PB-276360) 
IODINE 129/ENVIRO NMENTAL ‘AL TRANSPO 
Radioecology of !*°I and ®Tc and influence 7 soils and aquatic 
sediments on the chemical behavior, transport, and 
bioavailability of pollutants, 3:53480 (PNL-2500(Pt.2)) 
IODINE CHLORIDES/CHEMICAL REACTIONS 
Mass spectrometric study of the vapor-phase species of 
— polymeric sulfur nitride and tetrasulfur tetranitride, 
IODINE CHLORIDES/EVAPORATION 
Mass spectrometric study of the vapor-phase species of 
ew polymeric sulfur nitride and tetrasulfur tetranitride, 
ION ACOUSTIC WAVES/EXCITATION 
a of ionic acoustic waves by non-linear Bernstein waves, 
ION BEAM TARGETS/DESIGN 
Targets for heavy ion fusion, 3:54171 (SAND-78-0472C) 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS : 
ION BEAMS 
Use of fast ion beams in plasma research, 3:54047 (IPPJ-286) 
ION CLUSTERS 
See ION PAIRS 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EXCHANGE MATERIALS/RADIOLYSIS 
Tritium waste control: January-March 1978, 3:52138 (MLM-2519) 
ION IMPLANTATION 
Ion implantation and superconductivity, 3:53121 
ION PAIRS/PENETRATION DEPTH 
Comparison of vicinage effects in ion cluster penetration in gases 
and in condensed matter, 3:54020 
ION PLASMA WAVES/WAVE EQUATIONS 
Differential equation for Alfven ion cyclotron waves in finite- 
length plasma, 3:54110 
ION PROBES/ION SOURCES 
Possible ange of a high brightness gallium source to ion 
microprobes, 3:52196 
ION SOURCES 
See also NEUTRAL BEAM SOURCES 


IRON/PERMEABILITY 


Possible applications of a high brightness gallium source to ion 
microprobes, 3:52196 
ION SOURCES/PERFORMANCE TESTING 
Development of ion source for JIPP T-II injector, 3:54154 (IPPJ- 
T-28) 
Preliminary experiments on the large current plasma heating ion 
source for JIPP-T-II, 3:54153 (IPPJ-DT-53) 
ION-ATOM COLLISIONS/CHARGE EXCHANGE 
Electron capture to K vacancies in chlorine ions approximately 
equal to 1.5 MeV/AMU,; relation to emergent charge states, 
3:53895 
ION-ATOM COLLISIONS/ELECTRON CAPTURE 
Differential cross sections for electron capture in fast proton- 
multielectron-atom collisions, 3:53890 
ION-ATOM COLLISIONS/INELASTIC SCATTERING 
Addenda: Inelastic collisions of fast charged particles with atoms 
and molecules: The Bethe theory revisited, 3:53891 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also FISSION CHAMBERS 
IONIZATION CHAMBERS/DESIGN 
Ionization chamber assembly (Patent; smoke detector), 3:53359 
Ionization cell for sensing and measuring gaseous impurities 
(Patent), 3:53377 
IONIZED GASES/ELECTRIC CHARGES 
Incorporation of long range electrostatic effects in the canonical 
ensemble partition function, 3:54092 
IONIZED GASES/PARTITION FUNCTIONS 
Incorporation of long range electrostatic effects in the canonical 
ensemble partition function, 3:54092 
IONIZED GASES/THERMODYNAMIC MODEL 
Incorporation of long range electrostatic effects in the canonical 
ensemble partition function, 3:54092 
ION-MOLECULE COLLISIONS/INELASTIC SCATTERING 
Addenda: Inelastic collisions of fast charged particles with atoms 
and molecules: The Bethe theory revisited, 3:53891 
ION-MOLECULE COLLISIONS/SCATTERING 
Bessel function representation for semiclassical perturbation 
scattering, 3:53898 
ION-MOLECULE COLLISIONS/X-RAY SPECTRA 
Bonding effect in X-ray spectra induced by 84 MeV N* ions, 
3:53893 
IONOSPHERE 
See also E REGION 
IONOSPHERE/CYCLOTRON INSTABILITY 
Feedback stabilization of drift-cyclotron instability and its 
application to space plasma, 3:53861 (IPPJ-286) 
IONOSPHERE/LEADING ABSTRACT 
Workshop on relation between laboratory and space plasmas, 
3:53862 (IPPJ-286) 
IONS/PHOTOELECTRIC EFFECT 
Photoelectric cross sections for ions scaled from their neutral 
atoms (Scaling), 3:53902 
IOWA/ELECTRIC 
National Electric Rate Book. Rate schedules for oy service in 
communities of 2,500 population or more; residen 
commercial, iy industrial services: Iowa, 3:52966 5 OP. 22995) 
IOWA/LAND U: 
Production of a _ of land-use in Iowa through man 
interpretation of LANDSAT imagery, 3:53806 (CONF- 770478- 
P2) 
IRAN/EDUCATION 
OPEC and the Middle East: the impact of oil on societal 
development (Book), 3:52945 
IRAQ/PETROLEUM INDUSTRY 
OPEC and the Middle East: the impact of oil on societal 
development (Book), 3:52945 
TRON/CHARGED-PARTICLE TRANSPORT 
Lattice atom displacements produced near the end of implanted 
p* tracks, 3:53136 
IRON/ECOLOGICAL CONCENTRATION 
Interactions of Cd, Zn, Cu, and Fe in the anemic rat, 3:53713 
Physiological and biochemical aspects of cadmium in soybean: the 
effects of induced Cd toxicity on the uptake and translocation of 
Zn, Fe, Mg, Ca, and K, 3:53699 
IRON/ION-ATOM COLLISIONS 
K-shell ionization of elements 15P to 2sNi for 0.4 to 3.8 MeV/amu 
10, B-ion bombardment, 3:53889 
IRON/NEUTRON REACTIONS 
Macroscopic cross section sensitivity study for the TNS integral 
experiments, 3:54183 (CONF-780622-28) 
IRON/PERMEABILITY 
Lattice atom displacements produced near the end of implanted 
p* tracks, 3:53136 





IRON/PHYSICAL RADIATION EFFECTS 


IRON/PHYSICAL RADIATION EFFECTS 
Lattice atom displacements produced near the end of implanted 
+ tracks, 3:53136 
IRON/QUANTITATIVE CHEMICAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 
IRON 54 TARGET/NEUTRON REACTIONS 
Resonance neutron capture in °*Fe, **Fe, and 
IRON 55/ENERGY LEVELS 
Resonance neutron capture in °*Fe, °*Fe, and °*Fe, 3:53973 
IRON 56 TARGET. ON REACTIONS 
Resonance neutron capture in **Fe, **Fe, and **Fe, 3:53973 
IRON 57/ENERGY LEVELS 
Resonance neutron capture in °*Fe, °*Fe, and °‘Fe, 3:53973 
IRON 58 TARGET, ON REACTIONS 
Resonance neutron capture in °*Fe, °*Fe, and °*Fe, 3:53973 
IRON 59/ENERGY 
Resonance neutron capture in **Fe, **Fe, and **Fe, 3:53973 
IRON ALLOYS 


See also INCONEL 600 
INCONEL X750 
TEELS 


Ss 
IRON ALLOYS/SORPTIVE PROPERTIES 
Use of FeTi hydride for the manufacture and storage of suprapure 
hydrogen, 3:52204 
IRON BROMIDES/HYDROLYSIS 
Decomposition of hydrogen bromide using iron bromide and 


—— 3:52202 (LA-UR-78- 
IRON COMPLEXES/MAGNETIC SUSCEPTIBILITY 
Bis(N- methylethylenediminesalicylaldiminato)iron(III) complexes. 
Magnetic, Moessbauer, and intersystem crossing rate studies in 
the solid and solution states for a new S = '/2) in equilibrium 
(S = °/2) spin-equilibrium case, 3:53210 
IRON COMPLEXES/SPIN 
Bis(N-methylethylenediminesalicylaldiminato)iron(III) complexes. 
Magnetic, Moessbauer, and intersystem crossing rate studies in 
the solid and solution states for a new (S = '/2) in equilibrium 
(S = °/2) spin-equilibrium case, 3:53210 
Solution-state spin-equilibrium properties of the tris[2-(2- 
Orit ribensinndesolene and Tris[2-(2- 
pyri yl)benzimidazole}iron(IT) cations, 3:53085 
IRO COMPLEXES/SYNTHESIS 
Solution-state spin-equilibrium properties of the tris[2-(2- 
pyridyl)imidazole)iron(II) and Tris[(2-(2- 
yridyl)benzimidazole]iron(II) cations, 3:53085 
a : COMPLEXES/THERM eet mage ase 
ution-state spin ibrium properties o' - 
pyridyiimidazoihron and Tris[2-(2- 
pyridyl lejiron(II) cations, 3:53085 
IRON COMPOUNDS/COPRECIPITATION 
Limits of a itation of cadmium and ferrous sulfides, 3:53521 
IRON COM S/ION EXCHANGE 
Limits of coprecipitation of cadmium and ferrous sulfides, 3:53521 
IRON COM S/PHASE STUDIES 
Limits of coprecipitation of cadmium and ferrous sulfides, 3:53521 
IRON IONS/ION-ATOM COLLISIONS 
—— capture and loss cross sections for multicharged iron and 
on ions in argon and molecular By en, 3:538 
IRON ONS/ION-MOLECULE CO ‘ONS 
Electron capture and loss cross sections any multicharged iron and 
argon ions in argon and molecular hydrogen, 3:53894 
IRON ORES 
See also LIMONITE 
MAGNETITE 
TRON ORES/AERIAL PROSPECTING 
Application of LANDSAT satellite imagery for iron ore 
Prove Pat in the western desert of Egypt, 3:53821 (CONF- 


IRON OXIDES/CATALYTIC EFFECTS 
Regenerative process for my ey of high temperature 
combustion and fuel gases. Quarter ess report No. 7, 
October 1-December 31, 1977, 3: s1¢7 (BNL -50809) 
IRON ‘ON OXIDES/RECOVERY 
Pe EL utilization of wester coal, 3:51797 (IS-M-146) 
IRRADIATION/NEUTRON DOSIMETRY 
DT fusion neutron irradiation of BNL-LASL su 
wires, LASL Spinel, Al,O; and YAG, NRL 
LASL-IIT MgO, YAG, Spinel, and Al,Os, Novenbe 9,13 9, or 
3:53168 = 17793) 
LATION CAPSULES/DESIGN 


54Fe, 3:53973 





an a 


Irradiation capsule design capable of continuously monitoring the 
COON 78 Ot, aed fuel cladding (BWR; PWR), 3: mn 3 
IRRIGATION/ENERGY CONSERVATION 
Airborne monitoring of crop canopy temperatures for irri; a 
scheduling and yield prediction, 3:53035 (CONF-770478-P2) 
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IRRIGATION/INFORMATION SYSTEMS 
Solar Irrigation Pro Data Base Management System 
(SIPDBMS), 3:52303 (SAND-78-0641) 
IRRIGATION/LAND USE 
Monitoring irrigated land acreage — LANDSAT imagery: an 
application example, 3:53637 age wag gh 
IRRIGATION/SOLAR THERMAL PO PLANTS 
Shallow solar pond powered irrigation patron a feasibility 
study, 3: 52262 (UCRL-81251) 
IRRIGATION/SOLAR WATER PUMPS 
Solar Irrigation Program status report, October 1, 1977, 3:52302 


(SAND-78-0049) 
Data Base Management System 


Solar Irri ——— Program 
ten — 3: 52303 ( (SAND-78-0641) 


(NU IN) 
See N*RESONANCES 
ISOBUTYLENE 
See 2-METHYLPROPENE 
ISOENZYMES/BIOCHEMICAL REACTION KINETICS 
Lactate dehydrogenase activity and isoenzyme pattern in lungs, 
erythrocytes, and plasma of ozone-exposed rats and monkeys, 
3:53706 


ISOMERIZATION 
See CHEMICAL REACTIONS 
ISOMERS 
(Only for geometrical isomers and stereoisomers in chemistry; see also 
ISOMERIC NUCLEL) 
ISOMERS/CONFIGURATION INTERACTION 
13C nuclear magnetic resonance study of the cis-trans isomerism in 
X-Pro-Pro tripeptides, 3:53556 
ISOSPIN/CHARGE INDEPENDENCE 
Finite isospin groups and their experimental consequences, 3:53940 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE RATIO/CORRELATIONS 
Isotope correlation studies relative to high enrichment test reactor 
fuels, 3:52103 (ICP-1156) 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also GASEOUS DIFFUSION PROCESS 
LASER ISOTOPE SEPARATION 
separation by selective charge conversion and field 
duhection (Patent), 3:52192 
Process for recovering evolved hydrogen enriched with at least 
one heavy hydrogen isotope (Patent), 3:52191 
ISOTOPE SEPARATION/REACTION PRODUCT TRANSPORT 
ete 


7 laoratory development, 3:52190 (TREE-1116) 
IsOTO IC 


See ISOSPIN 
TOKAMAK/NEUTRAL BEAM SOURCES 
PLT and ISX neutral beam injectors, 3:54151 (CONF-780702-4) 
ITALY/SEISMIC SURVEYS 
Application of conventional and advanced techniques for the 
ret Pel at of LANDSAT 2 images for the study of linears in 
danny a4 area, 3:53765 {(CONF- -770478-P2) 


ae aia! FINITE DIFFERENCE METHOD 
NEWTON METHOD 
te methods, motivation and theory, 3:54212 


See TOTAL ENERGY SYSTEMS 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAPAN/BALNEOLOGY 
Aluminum flocks yield in mineral waters heated with geothermal 
steam, 3:52355 
JAPAN/ENERGY CONSERVATION 
Researches on total energy systems. 2. Role of conservation in 
energy systems, 3:52913 
JAPAN/GEOTHERMAL FIELDS 
= history of — drilled wells around Kogomebashi, 
 . Me ae eothermal field, eres Prefecture, 3:52351 


Case history of eight dried wel ME > around Kogomebashi, 
ben. rte! €0' d, Kanagawa Prefecture, 3:52351 
Dec of temperature eau chemical constituents in thermal 
waters, Tonosawa, Hakone, 3:52331 
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Level and spouting mechanism of the thermal waters of 
:52330 


JAP 

Calcium chloride type water from Yadorogi, Matsuda, Kanagawa 

Prefecture, 3:52333 
JAPAN/THERMAL WATERS 

Aluminum flocks yield in mineral waters heated with geothermal 
steam, 3:52355 

Decreasing of temperature and chemical constituents in thermal 
waters, Tonosawa, Hakone, 3:52331 

Level and spouting mechanism of the thermal waters of 
Yugawara, 3:52330 

JAPAN ATR FUGEN 
See JATR REACTOR 

JAPAN FAST EXPERIMENTAL. BREEDER REACTOR 
See JOYO REACTOR 

JAPAN INST PLASMA PHYS STELLAR 
See JIPP STELLARATOR 

JATR REACTOR/FUEL ASSEMBLIES 

Fabrication of a fuel assembly for an irradiation test in SGHWR, 
3:52549 (PNCT-831-77-01) 

Irradiation experiment of FUGEN PuO:2-UO; fuel assembly in 
SGHWR, 1. Design and performance analysis of the fuel 
assembly, 3:52546 (PNCT-831-77-01) 

JATR REACTOR/FUEL ELEMENTS 

End plug welding of fuel elements for prototype advanced 

ermal reactor FUGEN, 3:52547 (PNCT-831-77-01) 

Study on coloring and corrosion behavior of end plugs of 
FUGEN fuel elements, 3:52545 (PNCT-831-77-01) 

JATR REACTOR/FUEL RODS 

Mechanical strength of end plug welds of FUGEN fuel rods 
(zircaloy). Effect of weld defects on mechanical streu_th, 
3:52548 (PNCT-831-77-01) 

JET ENGINE FUELS/ENERGY EFFICIENCY 
— of fuel bound nitrogen on oxides of nitrogen emission from 
—— oo. Interim report, 3:53404 (AD-A-048382) 
JFER 


See Joyo} REAC TOR 
JIGS/DESIGN 
Portable punch and die jig (Patent), 3:53254 
JIPP STELLARATOR/ION SOURCES 


Development of ion source for JIPP T-II injector, 3:54154 (IPPJ- 
T-28) 
Preliminary experiments on the large current plasma heating ion 
source for JIPP-T-II, 3:54153 (IPPJ-DT-53) 
JOSEPHSON JUNCTIONS/NOISE 
Point contact Josephson mixers at 130 GHz. Technical report 1 
Feb 77-31 Jan 78, 3:53260 (AD-A-049292) 
JOSEPHSON JUNCTIONS/PERFORMANCE 
Point contact Josephson mixers at 130 GHz. Technical report 1 
Feb 77-31 Jan 78, 3:53260 (AD-A-049292) 
JOSEPHSON JUNCTIONS/USES 
Josephson junction devices, 3:53269 
JOYO REACTOR/FUEL PINS 
Cause of defect in the end plug welding of the JOYO fuel pin, 
3:52600 (PNCT-831-76-01) 
Ins; nm of the fuel for the Ja) 
eactor JOYO, 3:52599 ge Ly 
JOYO REACTOR/NUCLEAR FUELS 
Analysis of plutonium MUF, 3:52172 (PNCT-831-76-01) 
JUICES 


See BEVERAGES 


Experimental Fast Breeder 
-831-76-01) 


K 


K02 
See KAONS NEUTRAL LONG-LIVED 
KALPAKKAM-1 REACTOR/AVAILABILITY 
Approach for obtaining high availability at Madras Atomic Power 
tation, 3:52557 
KALPAKKAM-2 REACTOR/AVAILABILITY 
Approach for obtaining high availability at Madras Atomic Power 
tation, 3:52557 
KAON MINUS-NEUTRON INTERACTIONS/DIFFERENTIAL 
CROSS SECTIONS 
Reaction K~ n — K~ 2* 2 n at 12 GeV/c, 3:53928 
KAON PLUS-PROTON INTERACTIONS/PARTIAL WAVES 
oe: on Ka oe using the reactions K*~ p + K*~ 7* n and 
. « at 13 GeV/c, 3:53927 
KAONS US/PARTICLE PRODUCTION 
Particle production in relativistic heavy ion collisions (Multiple 
scattering theory, production cross sections, nuclear models), 
3:53943 (IS-4413) 


KRYPTON 85/RADIOACTIVE WASTE PROCESSING 


KAONS NEUTRAL LONG-LIVED/SEMILEPTONIC DECAY 
Measurement of the f/sub +/ form factor in K°/sub L/ > 
a*~ e~* v decays using a large hydrogen bubble chamber, 
3:53917 


LP 
See SEAWEEDS 
KENTUCKY/BLACK SHALES 
Black shale studies in Kentucky. Quarterly report, October- 
December 1977, 3:52069 (ORO-5202-1) 
Quarterly progress report, October-December 1977, 3:52020 
(TID-28073) 
KENTUCKY/ELECTRIC UTILITIES 
National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: Kentucky, 3:52958 (NP- 
22987) 
KENTUCK Y/GEOPHYSICAL SURVEYS 
Coordination of study of the Devonian black shale in the Illinois 
Basin (Illinois, Indiana, and western Kentucky). Quarterly 
progress report, 1 March-1 June 1978, 3:53756 (TID-28585) 
KENTUCKY/NATURAL GAS DEPOSITS 
Quarterly progress report, October-December 1977, 3:52020 
(TID-28073) 
KERNKRAFTWERK WUERGASSEN 
See WUERGASSEN REACTOR 
KEROGEN/CHEMICAL COMPOSITION 
Organic geochemical studies on kerogen precursors in recently 
deposited algal mats and oozes, 3:52077 
KEROSENE/CHEMICAL ANALYSIS 
Standard test method for mercaptan sulfur in gasoline, kerosine, 
aviation turbine, and distillate fuels (potentiometric method), 
3:52004 
KETOPROPIONIC ACID-ALPHA 
See PYRUVIC ACID 
KIDNEYS/CHEMICAL ANALYSIS 
Studies of trace-metal levels in human tissues. IV. The 
investigation of cadmium levels in kidney samples from 61 
Canadian residents (Zinc), 3:53726 
KIDNEYS/INJURIES 
Renal injury and urinary excretion (Hg, Cd, U, dogs, rats), 3:53719 
KIDNEYS/METABOLISM 
Interactions of Cd, Zn, Cu, and Fe in the anemic rat, 3:53713 
KIDNEYS/TRANSPLANTS 
Graft enhancement and antiidiotypic antibody. Lymphocytes from 
long-term rat renal allograft recipients have normal 
responsiveness in vitro, 3:53632 
KILA VOLCANO/G WELLS 
Hawaiians test first U.S. volcanic geothermal well, 3:52339 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KININS 
See also BRADYKININ 
KININS/BIOCHEMISTRY 
In vitro cytokinin binding to a particulate fraction of tobacco 
cells, 3:53567 
KLYSTRONS/PERFORMANCE TESTING 
Solar power satellite 50 kW VKS-7773 cw kl evaluation. 
Final report, 15 Jan-15 May 1977, 3:52259 (N-78-13106) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOEBERG-1 REACTOR/CONSTRUCTION 
Koeberg nuclear project, 3:52494 
KOEBERG-2 REACTOR/CONSTRUCTION 
Koeberg nuclear project, 3:52494 
KOPP: VACUUM CARBONATE PROCESS/COMPARATIVE 
EVALUATIONS 
Hydrogen sul — removal from coke-oven gas, 3:51775 
KOPPERS-T K PROCESS/LOW BTU GAS 
Development of combustion data to utilize low-Btu gases as 
industrial process fuels. Project 8985 q uarterly status report, 
October 1-December 31, 1977, 3:5187 ee 
KRYPTON/ELECTRON-ATOM CO 
Electron impact excitation cross-sections aeaster Er at 15, 30, 50 and 
100 eV (Differential cross sections), 3:53899 
KRYPTON/P STATES 
Time-resolved VUV spectroscopy using synchrotron radiation. 
Zeeman beats in resonance fluorescence of the *P; states in 
krypton and xenon, 3:53882 
KRYPTON/SEPARATION PROCESSES 
tion and purification of xenon (Patent), 3:53197 
KR IN 85/RADIOACTIVE WASTE PROCESSING 
Fundamental Research on pretreatment process for Kr-85 
recovery system, 3:52148 (PNCT-831-76-01) 
Performance test of the pretreatment unit for Kr-85 recovery 
system, 3:52147 (PNCT-’ -831-76-01) 
Performance test of the pretreatment unit for Kr-85 recovery 
system from off-gas in fuel reprocessing plant. 





KRYPTON 85/RADIOACTIVE WASTE STORAGE 


ry a system for hydrogen supply, 3:52150 (PNCT- 
831-77-01 
KRYPTON 85/RADIOACTIVE WASTE STORAGE 
Alternative methods for Kr ultimate storage, 3:52140 (BNWL- 
tr-332) 
gate 85/SEPARATION PROCESSES 
Dephcr 5176 pretreatment unit for Kr-85 recovery system, 3:52146 
ICT-831-76-01) 
KRYPTON IONS/RECOMBINATION 
Ionic recombination of Kr* and Kr* 2 with F~ in dense buffer rare 
3:53202 
KS-150 REACTOR 
See BOHUNICE A-] REACTOR 
KUWAIT/ECONOMIC DEVELOPMENT 
OPEC and the Middle East: the impact of oil on societal 
devel it (Book), 3:52945 
KUWAIT. INOMIC POLICY 
Employment and income distribution objectives in the Kuwait 
a development assistance (Aid to 40 developing countries), 
52877 
Project appraisal and income distribution: Kuwait Fund for Arab 
Economic Development, 3:52878 
KUWAIT/SOCIAL SERVICES 
Employment and income distribution objectives in the Kuwait 
— assistance (Aid to 40 developing countries), 
Project appraisal and income distribution: Kuwait Fund for Arab 
Economic Development, 3:52878 


L 


L CELLS/VIRUSES 
L cell virus: infectivity for type N and B mouse embryo cells, 
3:53626 
LACTIC ACID/BIOSYNTHESIS 
Aerobic glycolysis in bone in the context of membrane- 
com talization, 3:53604 
LAKE ON/WATER QUALITY 
Production of a water quality map of Saginaw Bay by computer 
processing of LANDSAT-2 data, 3:53539 (CONF-770478-P2) 


See also LAKE HURON 
LAKES/SPECTRAL RESPONSE 
Use of clear lakes as standard reflectors for atmospheric 
measurements, 3:53500 (CONF-770478-P1) 
LAKES/WATER POLLUTION 
Methylation of arsenic in the aquatic environment, 3:53526 
LAKES/WATER QUALITY 
Lake water quality mapping from LANDSAT, 3:53541 (CONF- 
770478-P2) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES/HELICITY 
~— fcc of the A helicity in the decay =°— Azr®, 
LAMINAR FLOW/BOUNDARY LAYERS 
Nonlinear analysis of laminar boundary layer flow over a periodic 
wavy surface, 3:53906 
LAMINAR FLOW/STABILITY 
Investigation of stability of laminar flow of condensate in the 
resence of suction, 3:53313 
RE-1 REACTOR/REACTOR OPERATION 
Fast reactor operation in the United States, 3:52571 (CONF- 
780407-6) 
RECLAMATION/ENVIRONMENTAL EFFECTS 
Generic study of strip mining impacts on groundwater resources, 
3:51779 (MIT-EL-77-017) 
TRANSPORT/ENERGY CONSERVATION 
Advisory Council on Energy Conservation. Paper 2. Passenger 
a : Short- and medium-term considerations (Monograph), 


LAND TRANSPORT/FUELS 
Advisory ay sae on ae ites (tomo, ni nah 8. Energy for 
rt: long-term ities (Mono 3:52912 
LAND USE/C CATION we 
Necessity to adapt land use and land cover classification systems 
to readily t radar data, 3:53813 (CONF-770478-P2) 
LAND USE/DAT " ACQUISITION 
naps sath thematic mapper simulation using aircraft 
scanner data, 3:53785 (CONF-770478-P1) 
LAND | USE/INFORMATION SYSTEMS 
Development of an integrated data base for land use and water 
quality planning, 3:53492 (CONF-770478-P2) 
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LAND USE/REMOTE SENSING 
Application of LANDSAT data to wetland study and land use 
classification in West Tennessee, 3:53537 (CONF-770478-P 1) 
Land utilization and ecological aspects in the Sylhet-Mymensingh 
Haor region of Bangladesh: an analysis of LANDSAT data, 
3:53489 (CONF-770478-P2) 
Necessity to adapt land use and land cover classification systems 
to readily accept radar data, 3:53813 (CONF-770478-P2) 
Remote sensing of environmental impact of land use activities, 
3:53483 (CONF-770478-P 1) 
Satellite land use acquisition and applications to hydrologic 
planning models, 3:53750 (CONF-770478-P2) 
Testing the accuracy of remote sensing land use maps, 3:53485 
(CONF-770478-P 1) 
LANDSCAPING/PLANNING 
Landscape planning as a contribution to the assessment and 
finding of. sites for energy facilities from an ecological and 
creative point of view, 3:52438 
LANTHANUM 134/BETA-PLUS DECAY 
Decay of '**La, 3:53979 er aa 
LANTHANUM 134/ENERGY LEVELS 
Gamma-ray emission from '**Ce and levels in **La, 3:53980 
(TREE-1116) 
LANTHANUM BASE ALLOYS/TRANSITION TEMPERATURE 
Superconductivity of fcc-La-heavy-rare-earth alloys, 3:53117 
LANTHANUM BORIDES/ELECTRIC CONDUCTIVITY 
Electrical conductivity of EuBs and LaBe under hydrostatic 
compression, 3:53166 
COMPOUNDS/CRYSTAL STRUCTURE 
LasRu,Oz2:: a mixed-valence ternary ruthenium oxide of a new 
hexagonal structure type, 3:53158 
IODIDES/HYDROGENATION 
Reaction of hydrogen with metallic and reduced halides. The 
requirement of delocalized electrons for reaction, 3:53209 
LASER FUSION REACTORS/BEAM TRANSPORT 
Lasers and power systems for inertial confinement fusion reactors, 
3:54169 (LA-UR-78-1350 
LASER FUSION REACTORS/POWER SUPPLIES 
Lasers and power systems for inertial confinement fusion reactors, 
3:54169 (LA-UR-78-1350) 
LASER FUSION REACTORS/REVIEWS 
CO.-laser fusion, 3:54170 (LA-UR-78-1351) 
LASER FUSION REACTORS/TECHNOLOGY ASSESSMENT 
Lasers and power systems for inertial confinement fusion reactors, 
3:54169 (LA-UR-78-1350) 
LASER IMPLOSIONS/ABSORPTION 
Absorption and reflection of solid pellets irradiated by laser light, 
3:54175 
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LASER IMPLOSIONS/BREMSSTRAHLUNG 
Absorption and reflection of solid pellets irradiated by laser light, 
3:54175 
LASER ISOTOPE SEPARATION 
Method and apparatus for controlled condensation isotope 
ee (Patent application), 3:52193 
RADIATION/HEALTH HAZARDS 
Optical radiation, with particular reference to lasers, 3:53738 
LASER TARGETS/HYDRODYNAMICS 
or and reflection of solid pellets irradiated by laser light, 
175 
LASER-PRODUCED PLASMA 
Experimental studies of the physics of laser fusion, 3:54179 
High-temperature high-quality deuterium plasma production by 
and interactions with magnetic fields, 3:54094 
LASER-PRODUCED PLASM Cc SCATTERING 
Interaction of neutrons with a matter in the field of a strong 
electromagnetic wave, 3:54095 
LASER-PRODUCED PLASMA/ELECTRIC DISCHARGES 
Initiation of high-current discharges in dense gases, 3:54069 
(KFTI-75-19) 
LASER-PRODUCED PLASMA/HARMONICS 
Generation of the 3/2w/sub o/ harmonic of the neodymium laser 
radiation on heating of spherical targets, 3:54177 
LASER-PRODUCED PLASMA/KINETIC ENERGY 
Re-thermalisation and flow of laser-produced plasmas in a uniform 
magnetic field, 3:54176 
LASER-PRODUCED PLASMA/PARAMETRIC 
INSTABILITIES 


Anomalous heating owing to parametric instabilities in the laser 
produced plasma, 3:54057 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
Charge collection measurements on TEA CO; laser produced 
plasma on metallic targets, 3:54065 
LASER- PRODUCED PLASMA/PLASMA WAVES 
Thermonuclear reaction wave in high-density plasma, 3:54114 
LASER-PRODUCED PLASMA/S TION 
Hi sayy ce graphics system for the CRAY-1, 3:54200 (LA- 
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LASER-PRODUCED PLASMA/THERMONUCLEAR 
REACTIONS 
Thermonuclear reaction wave in high-density plasma, 3:54114 
LASER-RADIATION HEATING 
Experimental studies of the physics of laser fusion, 3:54179 
Heating of a z-pinch plasma by CO>-laser radiation, 3:54053 
Laser-plasma interaction in a theta-pinch geometry, 3:54049 (LA- 
7302-T) 
LASERS 
See also CARBON DIOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
LASERS/ENERGY TRANSFER 
Fluorescence and double resonance studies of energy transfer, 
3:53211 
LASERS/HYBRID SYSTEMS 
Combination free electron and gaseous laser (Patent application), 
3:53299 
LASERS/MODE SELECTION 
Mode selection in a spectrally homogeneously broadened CW 
laser due to spatially inhomogeneously saturable absorption, 
3:53294 


LASERS/MODULATION 
Effects of pulse modulation on multistep laser excitation, 3:53296 
LASERS/OPTICAL FILTERS 
Spatial filter system as an optical relay line (Patent application), 
3:53302 
LATENT HEAT STORAGE/MATERIALS 
Materials for thermal energy storage at near ambient temperatures, 
3:52849 (PB-276111) 
LATENT HEAT STORAGE/PHASE CHANGE MATERIALS 
Lightweight building materials for the storage of solar energy. 
Report for May 1975-May 1977, 3:52321 (PB-275684) 
LATENT HEAT STORAGE/RESEARCH PROGRAMS 
Encapsulation of phase change materials in concrete masonry 
construction. Progress report No. 1, August 1977-February 
1978, 3:52847 (BNL-50827) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE LIVERMORE LABORATORY/QUALITY 
CONTROL 
Multilaboratory analytical quality control for the hydrochemical 
and stream sediment reconnaissance, 3:52088 (IS-4411) 
LAWRENCIUM/ELECTRON-ATOM COLLISIONS 
Refined ab initio relativistic electron binding-energy and Auger 
transition-energy calculations, 3:53892 
LEAD/ABSORPTION SPECTROSCOPY 
Standard test method for trace amounts of lead in gasoline, 
3:52000 
Standard test method for lead in the atmosphere by colorimetric 
dithizone procedure, 3:53424 
LEAD/AERIAL PROSPECTING 
Remote sensing exploration for metallic mineral resources in 
central Baja California, 3:53834 (CONF-770478-P1) 
LEAD/BIOLOGICAL EFFECTS 
Chromosomal aberrations in workers professionally exposed to 
lead, 3:53722 
Dental caries related to Cd and Pb in whole human dental enamel 
(Cu, Mn), 3:53724 
Effect of a second metal on cadmium-induced hypertension (Rats, 
Pb, Cu, Se, Zn), 3:53717 
Lead in the child's world, a model for action, 3:53730 
Toxicity and bioaccumulation of cadmium and lead in aquatic 
invertebrates, 3:53523 
Vitamin E deficiency worsens hematological response to lead 
poisoning (Rats), 3:53714 
LEAD/CHEMICAL ANALYSIS 
Determination of zinc, cadmium, and lead in biological and 
environmental materials by isotope dilution mass spectrometry, 
3:53435 
Lead and cadmium content of urban garden vegetables, 3:53467 
LEAD/ECOLOGICAL CONCENTRATION 
Lead and cadmium content of urban garden vegetables, 3:53467 
Lead in the child’s world, a model for action, 3:53730 
Removal of heavy metal trace elements from water by alge: 
quantitative screening methods for selecting efficient organisms 
(As, Cd, Pb, Hg, Zn, radioisotopes), 3:53525 
LEAD/ELECTROPOLISHING 
Metallography of commercial lead and lead alloys used in the 
electricity supply industry, 3:53080 (PB-276437) 


LENINGRAD-1 REACTOR/REACTOR COOLING 


LEAD/ENVIRONMENTAL EFFECTS 
Control of environmental contamination by cadmium, lead, and 
zinc near a new lead belt smelter, 3:53461 
LEAD/EXCRETION 
Effects of L-cysteine, L-cysteine derivatives and ascorbic acid on 
lead excretion in rats, 3:53594 
LEAD/INTESTINAL ABSORPTION 
Fate of lead in petrol-engine exhaust particulates inhaled by the 
rat, 3:53702 
LEAD/NATURAL OCCURRENCE 
Investigations of trace elements in gases from German natural gas 
and oil fields, 3:52062 
LEAD/QUANTITATIVE CHEMICAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 
LEAD/SMELTING 
Control of environmental contamination by cadmium, lead, and 
zinc near a new lead belt smelter, 3:53461 
LEAD/TISSUE DISTRIBUTION 
Accumulation of cadmium, chromium, and lead by bluegill sunfish 
(Lepomis macrochirus Rafinesque) under temperature and 
oxygen stress. Final report, 3:53701 (SRO-757-6) 
LEAD/TOXICITY 
Toxicity and bioaccumulation of cadmium and lead in aquatic 
invertebrates, 3:53523 
LEAD/X-RAY SPECTROSCOPY 
Standard test method for low levels of lead in gasoline by x-ray 
spectrometry, 3:52006 
LEAD 207 TARGET/NEUTRON REACTIONS 
Doorway states in s-, p-, and d-wave entrance channels in 7°’ Pb + 
n reaction, 3:53992 
LEAD 207 TARGET/PROTON REACTIONS 
Test of the DWIA at 135 MeV using the 7°’ Pb(p, p’) reaction, 
3:53993 
LEAD 208/ENERGY LEVELS 
Doorway states in s-, p-, and d-wave entrance channels in 7°’Pb + 
n reaction, 3:53992 
LEAD 208 TARGET/OXYGEN 16 REACTIONS 
Classical, semiclassical, and quantum mechanical calculations for 
scattering and reactions of *O + ®Pb, 3:53991 
LEAD ALLOYS/ELECTROPOLISHING 
Metallography of commercial lead and lead alloys used in the 
electricity supply industry, 3:53080 (PB-276437) 
LEAD-ACID BATTERIES/BATTERY CHARGERS 
Charging system and method for multicell storage batteries 
(Patent), 3:52857 
LEAD-ACID BATTERIES/CONTROL SYSTEMS 
Circuit for preventing overdischarge of a battery (Patent), 3:52855 
LEAD-ACID BATTERIES/ELECTRODES 
Metallography of commercial lead and lead alloys used in the 
electricity supply industry, 3:53080 (PB-276437) 
LEAD-ACID BATTERIES/MONITORING 
Circuit for preventing overdischarge of a battery (Patent), 3:52855 
LEAD-ACID BATTERIES/TEMPERATURE DISTRIBUTION 
Compuier program for the thermal analysis of lead-acid cells for 
load-leveling applications, 3:52853 (ANL/OEPM-78-1) 
LEAK DETECTORS/SPECIFICATIONS 
Air leakage in refrigerated vans: specification for prototype air 
leakage test set, 3:53031 (COO-4338-2) 
LEAST SQUARE FIT/COMPUTER CODES 
COMP: a basic non-linear last squares curve fitting package, 
3:54192 (BNWL-SA-6473) 
LEAVES/CONTAMINATION 
Suspended particle interaction and uptake in terrestrial plants 
(Transuranic aerosols), 3:53441 (PNL-2500(Pt.2)) 
LEAVES/FOLIAR UPTAKE 
Suspended particle interaction and uptake in terrestrial plants 
(Transuranic aerosols), 3:53441 (PNL-2500(Pt.2)) 
LEAVES/METABOLISM 
Relationship between stomatal conductance and light intensity in 
leaves of Zea mays L., derived from experiments using the 
mesophyll as shade, 3:53599 
LEAVES/RADIONUCLIDE KINETICS 
Suspended particle interaction and uptake in terrestrial plants 
(Transuranic aerosols), 3:53441 (PNL-2500(Pt.2)) 
LEAVES/TRANSPIRATION 
Resistance to transpiration of the sites of evaporation within the 
leaf, 3:53593 
LENINGRAD-1 REACTOR/AUXILIARY WATER SYSTEMS 
Experience of industrial operation of precoat cartridge filters in 
the water treatment systems of nuclear power stations, 3:52529 
LENINGRAD-1 REACTOR/REACTOR LING SYSTEMS 
Control of corrosion state of structural materials in the course of 
= of nuclear power plants with boiling water reactors, 





LENINGRAD-1 REACTOR/STEAM TURBINES 


Investigation of the behavior of hydrogen peroxide and iron 
compounds during startups and shutdowns of high-capacity 
channel-type uranium-graphite boiling-water reactors, 3:52526 

LENINGRAD-1 REACTOR/STEAM TURBINES 

—— cleaning at the leningrad nuclear power plant, 

:525 
LENINGRAD-2 REACTOR/AUXILIARY WATER SYSTEMS 
Experi of industrial operation of precoat cartridge filters in 
water treatment systems of nuclear power stations, 3:52529 
LENINGRAD-2 REACTOR/REACTOR 

Control of corrosion state of structural materials in the course of 

= of nuclear power plants with boiling water reactors, 
: 7 

Investigation of the behavior of hydrogen peroxide and iron 
compounds during startups and shutdowns of high-capacity 
channel-type uranium-graphite boiling-water reactors, 3: 32526 

LENINGRAD-2 REACTOR/STEAM TURBINES 
eee cleaning at the leningrad nuclear power plant, 
LEPTON-NUCLEON INTERACTIONS 
See also LEPTON-PROTON INTERACTIONS 
LEPTON-NUCLEON INTERACTIONS/INELASTIC 
SCATTERING 


a properties of the photon in high-energy interactions, 
53914 
LEPTON-PROTON INTERACTIONS/SYMMETRY BREAKING 

Changes of symmetry in weak interactions at large transverse 

momenta, 3:53937 
TIDEMIOLOGY 

Diagnosis and treatment of acute and chronic leukemia, 3:53671 

ahh gg tm lly 


See ONCOGENIC VIRUSES 
LEUKEMIA VIRUS/GENETIC VARIABILITY 
Oncogenicity of AKR endogenous leukemia viruses, 3:53628 
LEUKEMIA VIRUS/LEUKEMOGENESIS 
Oncogenicity of AKR endogenous leukemia viruses, 3:53628 
LEUKOCYTES 
See also LYMPHOCYTES 
MONOCYTES 
LEUKOCYTES/BONE MARROW 
— of the release of granulocytes from normal marrow, 
5358 
LEUKOCYTES/CELL PROLIFERATION 
—— of the release of granulocytes from normal marrow, 
LEUKOCYTES/ELECTRON MICROSCOPY 
ee of the release of granulocytes from normal marrow, 


LEVITATED TRAINS/MATHEMATICAL MODELS 
Levitation characteristics of magnetically suspended vehicles 
utilizing continuous conductive sheets, 3:53068 
LEVITATED TRAINS/SUPERCONDUCTING MAGNETS 
—— characteristics of magnetically suspended vehicles 
continuous conductive sheets, 3:53068 
LI-DI GE DETECTORS/RESPONSE FUNCTIONS 
Measured energy response of a 50 cm* Ge(Li) detector to photons 
from 4 to 10 MeV, 3:53373 
LIFE SPAN/BIOLOGICAL RADIATION EFFECTS 
Influence = sex on the radiation-induced life span modifications in 
hila melanogaster, 3:53666 
LIFE SPAN/RESEARCH PROGRAMS 
“eae of be radiobiological institute, the institute for 
erontology, and the primate center. Annual 


careport, 1976, $5 awe :53664 (N-78-13723) 


Life-cycle ae mo government policies, and the diffusion of 
energy-conserving technology, 3:52874 
LIGANDS/CHEMICAL PREPARATION 
Photochemistry of tetrafluorodiphos —_ and chemistry of 
chelatin, em pine ligands. Final report, 1 June 1974-31 
Au 977, 3:53227 (AD-A-048429) 
/ BIOCHEMICAL REACTION KINETICS 
i enzymes in cultured Chinese hamster cells: 
folylpolyglutamate synthetase and its absence in mutants 
auxi for clycine + adenosine + thymidine, 3:53570 
LIGASES/BIOLOGICAL FUNCTIONS 
Altered aminoacyl-tRNS synthetase complexes in G:-arrested 
Chinese hamster ovary cells, 3:53559 
LIGASES/CHEMICAL PROPERTIES 
Two thymidylate synthetases in Bacillus subtilis (thymine- 
we ny be |: 7a pools), 3:53565 
LIGASES ABOLISM 
Two thymidylate synthetases in Bacillus subtilis (thymin 
mutants/trimethoprim/dUMP pools), 3: 53565 


G 
See VISIBLE RADIATION 


ERA Vol. 3, No. 22 


LIGHT EMITTING DIODES/PHYSICAL RADIATION 
EFFECTS 


Effect of gamma irradiation on the low temperature properties of 
amphoterically si-doped GaAs LED's, 3:53378 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/EMERGENCY PLAN 
State planning for winter emergencies: workshop 
materials, 3:52916 (CONF-771160-) 
LIGHTING SYSTEMS/ENERGY CONSERVATION 
Assistance in local government energy conservation in 
Massachusetts. Volume 2. Ener; ement in municipal 
street lighting. Final report 1975-77, 3:53049 (PB-276795) 
LIGHTNING/ELECTRIC CURRENTS 
Use of tailored return-stroke current representations to simplify 
the analysis of lightning effects on ay 3:54039 
LIGHTNING/MATHEMATICAL MODELS 
Use of tailored return-stroke current ee: to simplify 


the analysis of ligh effects on systems, 3:540. 
LIGHTNIN  ARRESTERS/CO ‘COMPUTER-AIDED DESIGN 
An pomee nd sur _ arrestor (ESA) model for computer-aided 


design and ev ye 3:53319 (AD-A-048803) 
LIGNITE/HYDROG ENATION 
Coal hydrop Saieds roduct yield variation (Riser 


permits p 
), 3:51707 (CONF-78061 1-4) 


crac! 
LIGNITE/PYROLYSIS 
Coal hydropyrolysis permits product yield variation (Riser 


onshia 4 3:51707 PCONF. 780611 -4) 
LIGN ITE/THERMAL CRA CRACKING 


Coal hydropyrolysis permits product yield variation (Riser 
conaiin ‘ 3:51707 (CONF-78061 1-4) 
IRAULIC FRACTURING 

Laboratory experiments on hydraulic fracture 
interface (Sandstone, limestone, and pol 
3:53831 (UCRL-80355) 

LIMESTONE/REGENERATION 

Experiences in regenerating sulfated limestone from fluidized-bed 
combustors, 3:51766 (CONF-780438-2) 

Regenerative process for ay oe of high temperature 
combustion and fuel gases. Fy ny report No. 7, 
October 1- December'31, 31, 1977, 3: tea A (BNL-50809) 

LIMESTONE/SORPTIVE PROPERTIES 

Experiences in regenerating sulfated limestone from fluidized-bed 
combustors, 3:51766 (CONF-780438-2) 

Regenerative process for eee of high temperature 
combustion and fuel gases. ge ir = y ert No. Ve 
October 1- December 31, 1 31, 1977, 3:51673 (B 

LIMITERS/SPECIFICATIONS 
bet + band limiter for a plasma containment device (Patent), 
541 
LIMONITE/REMOTE SENSING 
on color analysis of color-ratio composite LANDSAT scenes, 
_ (CONF-770478-P2) 


wth near an 
ylmethacrylate), 


a cc LINEAR ACCELERATORS 
ACCELERATORS/BEAM FOCUSING MAGNETS 
Development of samarium-cobalt q ey lenses for particle 


accelerator applications (Computer PANDIRA), 3:53346 
(LA-7232- MS) 
LINEAR ACCELERATORS/USES 
= free electron and gaseous laser (Patent application), 


a accelerator E-beam pumped laser (Patent application), 
:53301 


LINEAR THETA PINCH DEVICES/BRILLOUIN EFFECT 
— interaction in a theta-pinch geometry, 3:54049 (LA- 


302-T) 
LINEAR THETA PINCH DEVICES/REVIEWS 
rorttt Aal linear magnetic fusion reactors, 3:54123 (LA-UR-78- 
1 
LINEAR Z PINCH DEVICES 
Implosion of the superpinch, 3:54128 
LI R Z PINCH DEVICES/LASER-RADIATION HEATING 
Heating of a z-pinch —— by CO,-laser radiation, 3:54053 
LINERS/FABRICATION 
Improvement of the mechanical reliability of monolithic 
amen linings for coal we rocess vessels. Quarter! 
poke Spyeot ee 1977, 3:51687 (FE-2218-1 


“Saocenee of the pb wor reliability of monolithic 
refractory mg for coal ication process $a) FES Quarterly 
rogress repo ber 1977, 3:51687 3718-16) 

LIQUEFIED NA1 NATURAL GA GAS/PIPELINES 
Method of transporting gas (Patent), 3:52052 

LIQUEFIED NA L GAS/STORAGE FACILITIES 
a for the storage of gas, especially natural gas (Patent), 
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LIQUEFIED NATURAL GAS/TANKER SHIPS 
Low temperature liquefied gas tanker ship (Patent), 3:52066 
LIQUEFIED PETROLEUM GASES/CHEMICAL ANALYSIS 
Standard test method for hydrogen sulfide in liquefied petroleum 
(LP) gases (lead acetate method), 3:52059 
LIQUEFIED PETROLEUM GASES/CHEMICAL 
PROPERTIES 
Standard specification for liquefied petroleum (LP) gases, 3:52055 
LIQUEFIED PETROLEUM GASES/GAS 
CHROMATOGRAPHY 
Standard method for analysis of liquefied petroleum (LP) gases 
and propylene concentrates by gas chromatography, 3:52058 
LIQUEFIED PETROLEUM GASES/PHYSICAL PROPERTIES 
Standard ification for liquefied petroleum (LP) gases, 3:52055 
LIQUEFIED PETROLEUM GASES/SAMPLING 
Standard method of sampling liquefied petroleum (LP) gases, 
3:52023 
LIQUEFIED PETROLEUM GASES/SPECIFICATIONS 
Standard specification for liquefied petroleum (LP) gases, 3:52055 
LIQUEFIED PETROLEUM GASES/VOLATILITY 
Standard test method for volatility of liquefied petroleum (LP) 
gases, 3:52056 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID COLUMN CHROMATOGRAPHY /HIGH PRESSURE 
Separation of bile acids as their phenacy] esters by high-pressure 
liquid chromatography, 3:53553 
LIQUID CRYSTALS/PHOTON TRANSPORT 
Self-focusing: from transient to quasi-steady-state, 3:54037 
LIQUID FLOW/FILM BOILING 
Natural convection film boiling from spheres to saturated liquids, 
an integral approach, 3:53312 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/EVAPORATION 
Natural evaporation of sodium under the conditions of mist 
formation (LMFBR), 3:52613 
UID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID SCINTILLATION DETECTORS/CALIBRATION 
Quench determination in liquid scintillation cdunting systems 
(Patent), 3:53360 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/BIOCONVERSION 
Operation of a fluidized-bed bioreactor for denitrification, 3:52142 
(CONF-780549-2) 
LIQUID WASTES/DENITRIFICATION 
Operation of a fluidized-bed bioreactor for denitrification, 3:52142 
(CONF-780549-2) 
LIQUID WASTES/ENVIRONMENTAL TRANSPORT 
Annual highlights, Environmental Programs of the Department of 
Energy and Environment, 3:53405 (BNL-50783) 


See also LIQUID CRYSTALS 
LIQUID METALS 
LIQUIDS/STIRRING 
Stirring paddle (Patent application), 3:53258 
LITHIUM/PROCESSING 


Experimental studies of processing conditions for liquid lithium 
40) solid lithium alloy fusion blankets, 3:54130 (CONF-780508- 
LITHIUM/TOXICITY 
Sublethal effects of tritium on aquatic systems, effects of low-level 
chronic irradiation on embryonic development, effects of 
beryllium and lithium on aquatic systems, and teratogenic 
effects of low-level magnetic fields, 3:53684 (PNL-2500(Pt.2)) 
LITHIUM 6 TARGET/NEUTRON REACTIONS 
Integral (n,a) cross sections by helium measurement (0.1 to 0.8 
MeV), 3:53968 (HEDL-TME-77-34(Vol.1)) 
LITHIUM ALLOYS/HYDRIDATION 
Experimental studies of processing conditions for liquid lithium 
and solid lithium alloy fusion blankets, 3:54130 (CONF-780508- 


40) 
LITHIUM ALLOYS/PROCESSING 
Experimental studies of processing conditions for liquid lithium 
and solid lithium alloy fusion blankets, 3:54130 (CONF-780508- 


40) 
COMPOUNDS/CHEMICAL PREPARATION 
Advanced fuel cell development. Program report, January-March 
1978 (LiAIOz), 3:52991 (ANL-78-40) 
-SULFUR BATTERIES/BATTERY CHARGERS 
Charging system and method for multicell storage batteries 
(Patent), 3:52857 


LMFBR TYPE REACTORS/FUEL ELEMENTS 


LIVER/ACTIVATION ANALYSIS 
Selenium analysis methodology and applications, 3:53184 
LIVER/METABOLISM 
Interactions of Cd, Zn, Cu, and Fe in the anemic rat, 3:53713 
LMFBR TYPE REACTORS 
See also BELOYARSK-3 REACTOR 
BN-350 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-1 REACTOR 
EBR-2 REACTOR 
ENRICO FERMI-1 REACTOR 
FFTF REACTOR 
JOYO REACTOR 
SBR-5 REACTOR 
LMFBR TYPE REACT + caren a on ay BLANKETS 
= LMFBR Blanket Research Project. Quarterly progress 
eport, January 1, 1978-March 31, 1978, 3:52578 (C00-2250-32) 
LMFBR TYPE REACTORS/BREEDING RATIO 

Uncertainties in the breeding ratio of a large LMFBR, 3:52569 
(CONF-780401-16) 

LMFBR TYPE REACTORS/CONTAINMENT SYSTEMS 

Comparison of containment systems for large sodium-cooled 
breeder reactors, 3:52795 (HEDL-TME-78-35) 

Reactor safety quarterly technical progress report, January-March 
1978 (Sodium, fuel, and fission product aerosol behavior), 
3:52782 (AI-DOE-13234) 

LMFBR TYPE REACTORS/CONTROL ELEMENTS 

Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods development: 
irradiation tests. Progress report, January 1-March 31, 1978 
(UO2; PuOs2), 3:52595 (LA-7266-PR) 

LMFBR TYPE REACTORS/COOLANT CLEANUP SY; 

Progress in radionuclide trap development, 3:52591 (HEDL- 
TME-77-85) 

LMFBR TYPE REACTORS/DESIGN 

Pool-type LMFBR plant, 1000 MWe Phase A design. Executive 
summary, 3:52579 (EPRI-NP-646-SY) 

LMFBR TYPE REACTORS/EXCURSIONS 

Prompt burst energetics experiments uranium carbide series, 
3:52822 (SAND-78-0232C) 

LMFBR TYPE REACTORS/FAILED ELEMENT DETECTION 

Principles of determining damage to the fuel elements of fast 
power reactors by monitoring sodium and gas activity, 3:52609 
(BNWL-tr-326) 

LMFBR TYPE REACTORS/FAILED ELEMENT tp 

Sodium engineering and technology. Technical pro; 

October, November, December 1977, 3:52590 (HEDL- 77- 


39) 
LMFBR TYPE REACTORS/FIRES 
Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, October 1-December 31, 1977, 
3:52807 (NUREG/CR-0084) 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
LMFBR vented assembly hydraulic modeling and testing, 3:52584 
(GEFR-SP-065) 
Simple transient analysis of the THORS bundle 6A boiling test 
results, 3:52574 (CONF-780622-37) 
LMFBR TYPE REACTORS/FUEL CANS 
Mechanical response of LMFBR and P1 cladding tubes under 
transient heating, 3:52610 
Two dimensional structural analysis-of reactor fuel element 
claddings due to local effects, 3:52490 (COO-2245-59TR) 
LMFBR TYPE REACTORS/FUEL CYCLE 
Alternative fuel cycles for breeder reactors, 3:52565 (CONF- 
780401-) 
Performance potential of (Th,U) carbide and (Th,U) nitride fuel in 
1200 MWe LMFBR’s, 3:52564 (CONF-780401-) 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Coolant mixing in LMFBR rod bundles and outlet plenum mixing 
transients. Progress report, December 1, 1977-February 28, 
1978, 3:52577 (COO-2245-63) 
SAS3A calculations for forced convection sodium boiling at low 
power, 3:52603 (SAND-78-0236C) 
SAS3A simulations for a 19-pin dryout experiment, 3:52575 
(CONF-780622-42) 
LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 
Test E3 on high-energy transient meltdown of irradiated UO, in a 
TREAT Mark-II loop, 3:52783 (ANL-77-94) 
LMFBR TYPE REACTORS/FUEL 
Analytical study of the feasibility of irradiating **U/**Th metal 
fuel experiments in EBR-II, 3:52559 pt a te 
Examination of fast reactor fuels, FBR analytical quality 
standards and methods, and analytical methods development: 
irradiation tests. Progress January 1-March 31, 1978 
(UOz; PuOz), 3:52595 (LA-7266-PR) 





LMFBR TYPE REACTORS/FUEL MANAGEMENT 


LMFBR TYPE REACTORS/FUEL MANAGEMENT 
Critical experiments and analysis twenty-sixth quarterly report, 
January-March 1978, 3:52582 (GEFR-13771-26) 
LMFBR TYPE REACTORS/FUEL PINS 
Effects of local cesium concentrations on mixed-oxide fuel 
behavior, 3:52586 (HEDL-SA-1306S) 
LMFBR TYPE REACTORS/FUEL-CLADDING 
INTERACTIONS 
Analysis of fuel-cladding chemical interaction at high burnup, 
3:52585 (HEDL-SA-1294S) 
LMFBR TYPE REACTORS/GAMMaA RADIATION 
Approximations of gamma cross sections for fast nuclear reactors, 
3:52558 (ANL-77-88) 
LMFBR TYPE REACTORS/IN CORE INSTRUMENTS 
Theoretical analysis applied to electromagnetic instruments used 
in liquid sodium, 3:52611 
LMFBR TYPE REACTORS/MECHANICAL STRUCTURES 
CREEP-PLAST II user’s manual, 3:52598 (ORNL/TM-5868) 
LMFBR TYPE REACTORS/MULTIPLICATION FACTORS 
Conclusions drawn from subcritical multiplication results in 
ZPPR, 3:52566 (CONF-780401-12) 
LMFBR TYPE REACTORS/NUCLEAR DATA COLLECTIONS 
Evaluated decay-scheme data for ILRR (Interlaboratory LMFBR 
Reaction Rate Program), 3:52604 (TREE-1116) 
LMFBR TYPE REACTORS/PIPES 
Mechanical property characterization of large-diameter pipes of 
type 316 stainless steel welded with 16-8-2 filler metal, 3:53096 
(ORNL-5349) 
LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Natural evaporation of sodium under the conditions of mist 
formation, 3:52613 
Sodium engineering and technology. Technical progress report, 
_ November, December 1977, 3:52590 (HEDL-TME-77- 
LMFBR TYPE REACTORS/RADIOACTIVE AEROSOLS 
Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, October 1-December 31, 1977, 
3:52807 REG/CR-0084) 
LMFBR TYPE REACTORS/REACTIVITY 
Sensitivity analyses of fast reactor systems including thorium and 
uranium, 3:52576 (CONF-780622-43) 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 
High-temperature structural design: 1977 summary and status 
report, 3:52597 (ORNL-5419) 
Sodium engineering and technology. Technical progress report, 
October, November, December 1977, 3:52590 (HEDL-TME-77- 


39) 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 

Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, October 1-December 31, 1977, 
3:52807 G/CR-0084) 

Breeder Reactor Aerosol Release and Transport Program 
Quarterly progress report for October-December 1977, 3:52810 
Lae“ fl 193) 

Close-in sampling of aerosols from fission vaporized UO fuel, 
3:52823 (SAND-78-0257C) 

Evaluation of computational techniques for LMFBR safety 
analysis, 3:52820 (SAND-77-0924C) 

First visual in-pile fuel disruption experiments, 3:52824 (SAND- 
78-0266C) 

Reactor safety quarterly technical progress report, January-March 
1978 (Sodium, fuel, and fission product aerosol behavior), 
3:52782 (AI-DOE-13234) 

Role od _ products in whole-core accidents in fast reactors, 


or study of LMFBR core disassemblies, 3:52631 (SAND- 


LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 
Core restraint engineering. Fifteenth quarterly report, February- 
April 1978, 3:52583 (GEFR-14031-15) 


LMFBR TYPE REACTORS/REACTOR CORES 
———_ between physics parameters in conventional and 
us LMFBRs using results from ZPPR, 3:52570 
(CONE. 790401-20) 
Nodes characteristics of large LMFBR’s: homogeneous and 
heterogeneous designs, 3:52563 (CONF-780401-) 
Physics aspects in the design of heterogeneous cores, 3:52567 
(CONF-780401-13) 
Use of integral data in the development of design methods for fast 
reactors, 3:52560 (CONF-780401-) 
LMFBR TYPE etc es KINETICS 
Comparison between gs parameters in conventional and 
hetero; jus LMFBRs using results Satedie dens ZPPR, 3:52570 
(CONF-780401-20) 
Critical ex: its and analysis twenty-sixth quarterly report, 
January-March 1978, 3: 52582 ( (GEFR-13771-26) 
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Criticality studies on partially inserted rod configurations, 3:52562 
(CONF-780401-) 
Design tions for controlling sodium void worth in large 
FBR cores, 3:52587 (HEDL-SA-1325) 
Nuclear characteristics of large LMFBR’s: homogeneous and 
heterogeneous designs, 3:52563 (CONF-780401-) 
Nuclear data sensitivity coefficients for A (7**U-?**Th) fueled 
LMFBR, 3:52568 (CONF-780401-15) 
Physics aspects in the design of heterogeneous cores, 3:52567 
(CONF-780401-13) 
Physics evaluations and applications. Quarterly progress report for 
period ending October 31, 1977, 3:52606 (WARD.XS-3045- -20) 
Physics evaluations and applications. Quarterly progress report for 
period ending January 31, 1978, 3:52607 (WARD-XS-3045-21) 
Use of integral data in the development of design methods for fast 
reactors, 3:52560 (CONF-780401-) 
LMFBR TYPE REACTORS/REACTOR MATERIALS 
Analytical representation of the creep strain-time behavior of 
commercially heat-treated Alloy 718, 3:53092 (ORNL-5349) 
Complex materials behavior studies in support of design methods 
data list using reference heats, 3:53091 (ORNL-5349) 
Effect of stress ratio upon fatigue-crack growth in two structural 
alloys at elevated temperature, 3:53103 (ORNL-5349) 
Effect of temperature on the elastic-plastic fracture toughness 
behavior of Inconel X-750, 3:53104 (ORNL-5349) 
Fracture toughness of LMFBR steam generator materials, 3:53108 
(ORNL-5349) 
Heat-to-heat and/or melt practice variations in crack growth 
behavior of Inconel 718, 3:53102 (ORNL-5349) 
Influence of sodium environment on the low-cycle fatigue 
behavior of austenitic stainless steels, 3:53090 (ORNL-5349) 
Low-cycle fatigue and cyclic-deformation behavior of SMA type 
308 (CRE) stainless steel weld metal at 571°C, 3:53089 (ORNL- 
5349) 
Mechanical property program of Alloy 718, 3:53088 (ORNL-5349) 
Mechanical property characterization of large-diameter pipes of 
type 316 stainless steel welded with 16-8-2 filler metal, 3:53096 
(ORNL-5349) 
Sodium effects on mechanical properties of structural materials, 
3:53106 (ORNL-5349) 
LMFBR TYPE REACTORS/SOLID FUELS 
Effects of local cesium concentrations on mixed-oxide fuel 
behavior, 3:52586 (HEDL-SA-1306S) 
LMFBR TYPE REACTORS/SPENT FUEL STORAGE 
Storage of fast reactor spent fuel at the reactor site and in 
reprocessing plants, 3:52592 (IAEA-AG-63-17) 
LMFBR TYPE 1 REACTORS/STEAM GENERATORS 
Fracture toughness of LMFBR steam generator materials, 3:53108 
(ORNL-5349) 
LMFBR TYPE REACTORS/THORIUM CYCLE 
Analytical study of the feasibility of irradiating **U/**Th metal 
fuel experiments in EBR-II, 3:52559 (ANL-78-17) 
Nuclear data sensitivity coefficients for A (753U-25? Th) fueled 
LMFBR, 3:52568 (CONF-780401-15) 
exe of thorium fueled fast breeders, 3:52588 (HEDL-SA- 
1327- 
wr) of thorium fueled fast breeders, 3:52589 (HEDL-SA- 
1327- 
LMFBR TYPE REACTORS/VOID COEFFICIENT 
Design configurations for controlling sodium void worth in large 
FBR cores, 3:52587 (HEDL-SA-1325) 
Present status of sodium void reactivity predictions in 
conventional and nonconventional fast reactor core designs, 
_—s (CONF-780401-) 


See LIQUEFIED NATURAL GAS 
LNG PLANTS 
LNG peakshaving plants: a comparison of cycles, 3:52024 
LNG PLANTS/COMPRESSORS 
Impact of fluid properties on the design of equipment for handling 
LNG, 3:52025 
LNG PLANTS/EQUIPMENT 
Impact of fluid properties on the design of equipment for handling 
LNG, 3:52025 
LNG PLANTS/HEAT EXCHANGERS 
a of thy properties on the design of equipment for handling 
LOAD MANAGEMENT 
pact of electric passenger automobiles on utility system loads, 
1985-2000, 3:52948 (EPRI-EA-623) 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCAL GOVERNMENT/ENERGY CONSERVATION 
Government procurement and operations (Book), 3:52941 
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LOCAL GROUP 
See GALAXIES 
LOFT REACTOR/CRITICAL HEAT FLUX 
LOFT steady state critical heat flux tests (6.9 to 13.8 MPa), 
3:52828 (TREE-NUREG-1166) 
LOFT REACTOR/FIRE PREVENTION 
LOFT fire protection evaluation, 3:52803 (LTR-10-31(Suppl.1)) 
LOFT REACTOR/FISSION PRODUCT RELEASE 
Fission product inventory, release fractions, and radiation levels 
from fission products released to the test chamber, 3:52804 
(LTR-129-13) 
LOFT REACTOR/PRESSURE VESSELS 
LOFT reactor vessel head instrument penetration, flange thermal 
analysis, 3:52769 (LTR-1119-37) 
LOFT REACTOR/REACTOR COOLING SYSTEMS 
Evaluation of alternate LOFT secondary heat removal systems, 
3:52768 (LTR-115-35(App.A)) 
LOFT REACTOR/REACTOR OPERATION 
LOFT measurement requirements document, 3:52770 (NUREG/ 
CR-0246) 
Quick-look report on LOFT nonnuclear Experiment L1-5, 3:52773 
(QLR-L-1-5) 
LOFT REACTOR/SECONDARY COOLANT CIRCUITS 
Rationale for secondary coolant system: pressures, temperatures, 
and heat removal capacity, 3:52767 (LTR-115-34(App.C)) 
LOFT REACTOR/SEISMIC EFFECTS 
Seismic stress analysis of feeder lines to LOFT primary coolant 
pump motors, 3:52805 (LTR-1310-23) 
LOFT REACTOR/STEAM CONDENSERS 
LOFCON-LOFT condenser program, 3:52766 (LTR-115-28) 
LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/COMMUNICATIONS 
Coal mining safer and more attractive, 3:51840 
LONGWALL MINING/MINING EQUIPMENT 
ATM out to make more of coal mining, 3:51813 
« Coal mining safer and more attractive, 3:51840 
LONGWALL MINING/TECHNOLOGY UTILIZATION 
Advanced coalface technology, 3:51834 
LOS ALAMOS MOLT. PLUT. REACTOR EXPERIMENT 
See LAMPRE-1 REACTOR 
LOSS OF COOLANT/AFTER-HEAT 
Stored energy calculation: the state of the art (BWR; PWR), 
3:52818 (PNL-2581) 
LOSS OF COOLANT/CHEMICAL REACTION KINETICS 
Behavior of zircaloy cladding under a postulated loss-of-coolant 
accident condition. A report of the working group on review of 
the behavior of fuel cladding under a loss-of-coolant accident 
(BWR; PWR), 3:52798 (JAERI-M-7247) 
LOSS OF COOLANT/FLUID FLOW 
Containment accident analysis using CONTEMPT4/M0D2 
compared with experimental data (PWR), 3:52786 (CONF- 
780622-31) 
Light-Water-Reactor Safety Research Program. Quarter] 
progress report, January-March 1978, 3:52784 (ANL-78-49) 
LOSS OF COOLANT/FUEL ELEMENT FAILURE 
Modeling fission product release from ruptured LWR fuel rods, 
3:52785 (CONF-780622-25) 
SSYST-1. A computer code system to analyse the fuel rod 
oo during a loss of coolant accident, 3:52801 (KFK- 
Stored energy calculation: the state of the art (BWR; PWR), 
3:52818 (PNL-2581) 
LOSS OF COOLANT/HEAT TRANSFER 
Containment accident analysis using CONTEMPT4/M0D2 
compared with experimental data (PWR), 3:52786 (CONF- 
780622-31) 
Light-Water-Reactor Safety Research Program. Quarterly 
progress report, January-March 1978, 3:52784 (ANL-78-49) 
LOSS OF COOLANT/HYDRODYNAMICS 
TRAC-P1: an advanced best estimate computer program for PWR 
LOCA analysis. I. Methods, models, user information, and 
programming details, 3:52802 (LA-7279-MS(Vol.1)) 
Loss OF COOLANT/PRESSURE SUPPRESSION 
Increasing the efficiency of the systems for pressure reduction in 
the WWER type reactor containment during a loss-of-coolant 
accident, 3:52843 
LOSS OF COOLANT/RESIDUAL POWER 
Data report for the NRC/PNL Halden assembly IFA-431 (BWR; 
PWR), 3:52817 (PNL-2494) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA/GEOPRESSURED SYSTEMS 
Investigation and definition of parameters associated with testing 
geopressured water. Interim report, Phase I activities, June 1, 
1975-August 31, 1976, 3:52326 (ORO-4937-1) 


LYMPHOID CELLS 


LOW BTU GAS/COMBUSTION 
Development of combustion data to utilize low-Btu gases as 
industrial process fuels. Project 8985 quarterly status report, 
October 1-December 31, 1977, 3:51877 (FE-2489-20) 
Development of combustion data to utilize low-Btu gases as 
industrial process fuels. Project 8985 quarterly status report, 
January 1-March 31, 1978, 3:51878 (FE-2489-25) 
LOW INCOME GROUPS/ENERGY CONSERVATION 
Weatherization training: a notebook for weatherization projects, 
3:53021 (PB-275810) 
LOW INCOME GROUPS/ENERGY CONSUMPTION 
Colder - darker: the energy crisis and low-income Americans; an 
analysis of impact and options, 3:52871 (PB-275656) 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICANTS 
See also GREASES 
LUBRICATING OILS 
SOLID LUBRICANTS 
LUBRICANTS/PHYSICAL PROPERTIES 
Standard method for measurement of flow properties of 
lubricating greases at high temperatures, 3:52009 
Standard methods for measurement of extreme pressure properties 
of fluid lubricants (Falex methods), 3:52010 
LUBRICANTS/SHEAR PROPERTIES 
Standard test method for explosive reactivity of lubricants with 
aerospace alloys under high shear, 3:51999 
LUBRICATING OILS 
See also WASTE OILS 
LUBRICATING OILS/CHEMICAL ANALYSIS 
Standard test method for detecting glycol-base antifreeze in used 
lubricating oils, 3:51995 
Standard test method for total nitrogen in lubricating oils by 
modified Kjeldahl method, 3:52005 
LUBRICATING OILS/SHEAR PROPERTIES 
Standard test method for apparent viscosity of gear oils at low 
temperatures using the Brookfield viscometer, 3:51996 
LUBRICATING OILS/VISCOSITY 
Standard test method for apparent viscosity of gear oils at low 
temperatures using the Brookfield viscometer, 3:51996 
LUNAR MATERIALS/AGE ESTIMATION 
Radioactivities in returned lunar materials. Semiannual progress 
report, 1 Aug 1976, 3:53234 (N-78-13985) 
LUNAR MATERIALS/CHEMICAL COMPOSITION 
Primordial Pb, radiogenic Pb and lunar soil maturity, 3:53858 
(CONF-780314-7) 
LUNAR MATERIALS/MATURATION 
Primordial Pb, radiogenic Pb and lunar soil maturity, 3:53858 
(CONF-7803 14-7) 
LUNAR MATERIALS/RADIOACTIVITY 
Radioactivities in returned lunar materials. Semiannual progress 
report, 1 Aug 1976, 3:53234 (N-78-13985) 
LUNGS/NEOPLASMS 
The detection, diagnosis and therapy of human lung cancer, 
3:53673 (NTISUB/D-382) 
LURGI PROCESS 
Engineering, geological, hydrological, and environmental 
assessment of a 250 MMSCFD dry ash Lurgi coal gasification 
facility, 3:51705 
LUTETIUM/ELECTRON-ATOM COLLISIONS 
Refined ab initio relativistic electron binding-energy and Auger 
transition-energy calculations, 3:53892 
LWBR TYPE REACTORS/FUEL PELLETS 
Methods for assessing homogeneity in ThO2-UOz fuels (LWBR 
Development Program), 3:52605 (WAPD-TM-1377) 
LWBR TYPE REACTORS/THORIUM CYCLE 
Optimal utilization of thorium in LWRs assuming no reprocessing 
and avoiding potential weapons material, 3:52593 (INIS-mf- 
4052) 
LYMPHOCYTES/IMMUNE REACTIONS 
Graft enhancement and antiidiotypic antibody. Lymphocytes from 
long-term rat renal allograft recipients have normal 
responsiveness in vitro, 3:53632 
LYMPHOCYTES/KINETICS 
Kinetics of intraepithelial lymphocytes in the small intestine of 
thymus-deprived mice and antigen-deprived mice, 3:53584 
LYMPHOGRANULOMA MALIGNUM 
See HODGKINS DISEASE 
LYMPHOGRANULOMATOSIS 
See HODGKINS DISEASE 
LYMPHOID CELLS 
See LYMPHOCYTES 





MACHINE PARTS/INSPECTION 
M 


MACHINE PARTS/INSPECTION 
Digital angular position indicator, 3:53386 (SAND-78-8014) 
MACHINE PARTS/MEASURING INSTRUMENTS 
e design for uction piece parts, 3:53384 (RFP-2791) 
MA PARTS/WEAR 


Unifying factors in erosion and wear of machine elements, 3:53244 
(CONF-780666-1) 
MACHINE TOOLS/JIGS 
Portable punch and die jig (Patent), 3:53254 
MACH TOOLS/RESEARCH PROGRAMS 
Department of Defense Tri-Service Precision Machine-Tool 
Program. Quarterly report, February-April 1978, 3:53247 
(UCRL-50053-78-1) 
MACHINE TOOLS/SUPPORTS 
wo a a structure for supporting machine tools 
t), 3:53252 ; 
MAGMA SYSTEMS/HYDROGEN PRODUCTION 
Process for forming hydrogen and other fuels utilizing magma 
(Patent), 3:52198 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM/BIOLOGICAL EFFECTS 
Concentrations of copper, zinc, and magnesium in hair and serum 
of black pregnant women, 3:53727 
Do trace elements, magnesium, and anti-oxidants protect against 
d-penicillamine toxicity, 3:53733 
MAGNESIUM/ECOLOGICAL CONCENTRATION 
Mean serum copper, magnesium, and zinc concentrations in active 
— and other degenerative connective tissue diseases, 
3:5 
Physiological and biochemical aspects of cadmium in soybean: the 
effects of induced Cd toxicity on the uptake and translocation of 
Zn, Fe, Mg, Ca, and K, 3:53699 
MAGNESIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 


ned ey 3:53499 (PB-276132) 
MAG ALLOYS/CASTING 
Rare metals in non-ferrous alloys, 3:53081 
MAGNESIUM OXIDES 
See also SPINELS 
MAGNESIUM OXIDES/IRRADIATION 
DT fusion neutron irradiation of BNL-LASL superconductor 
wires, LASL Spinel, AO; and YAG, NRL GeO, crystals, and 
LASL-IIT MgO, YAG, Spinel, and AhOs;, November 9, 1977, 
3:53168 (UCID-17793) 
MAGNESIUM OXIDES/SORPTIVE PROPERTIES 
Use of the thermal desorption method to study water adsorption 
on catalyst for low-temperature conversion of carbon monoxide 
by steam (Effect of heat treatment), 3:53201 
MAGNET COILS/ENGINEERING 
Equilibrium field coil considerations for tokamak reactors, 3:54138 
(CONF-780508-49) 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
MAGNETIC ENERGY STORAGE/DESIGN 
Design study of superconducting inductive energy storages for 
tokamak fusio m reactor, 3:54146 (JAERI-M-7201) 
MAGNETIC FIELD CONFIGURATIONS/MATHEMATICAL 
MODELS 
Reconnection of magnetic lines in an ideal fluid, 3:54139 (COO- 
3077-152) 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
MAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Sublethal effects of tritium on aquatic systems, effects of low-level 
chronic irradiation on embryonic development, effects of 
beryllium and lithium on aquatic systems, and teratogenic 
effects of low-level magnetic fields, 3:53684 (PNL-2500(Pt.2)) 
MAGNETIC FIELDS TH HAZARDS 
Hazard at a distance: effects of exposure to the electric and 
ic fields of high voltage transmission lines, 3:53737 
MA IC MIRROR E REACTORS 
See also FIELD-REVERSED MIRROR REACTORS 
TMR REACTORS 
MAGNETIC MIRROR TYPE REACTORS/DESIGN 
Mirror fusion-fission hybrids, 3:54127 (UCRL-80720) 
MAGNETIC MIRROR TYPE REACTORS/NEUTRAL ATOM 
BEAM INJECTION 
Some estimates of mirror plasma startup by neutral beam heating 
of pellet and gas cloud targets, 3:54050 (UCID-17845) 
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MAGNETIC MIRROR TYPE REACTORS/PLASMA 
CONFINEMENT 


Some estimates of mirror plasma startup by neutral beam heating 
of pellet and gas cloud targets, 3:54050 (UCID-17845) 
MAGNETIC MIRROR TYPE REACTORS/REVIEWS 
Survey of linear magnetic fusion reactors, 3:54123 (LA-UR-78- 
1319) 
MAGNETIC MIRROR TYPE REACTORS/ 
SUPERCONDUCTING MAGNETS 
Superconducting magnets for fusion reactors, 3:54137 (CONF- 
780508-35) 
MAGNETIC MIRRORS/BEAM INJECTION HEATING 
Use of fast ion beams in plasma research, 3:54047 (IPPJ-286) 
MAGNETIC PROBES/CALIBRATION 
Calibration and use of b dot probes for electromagnetic measuring. 
Technical report, 3:53379 (AD-A-048878) 
MAGNETIC REFRIGERATORS/RESEARCH PROGRAMS 
ic refrigerator development. Progress report, December 1, 
1977-February 28, 1978, 3:53263 (LA-7257-PR) 
MAGNETIC SPECTROMETERS/CRYOSTATS 
Superconducting magnet and cryostat for a space application, 
3:53270 
MAGNETIC SPECTROMETERS/SUPERCONDUCTING 
MAGNETS 
Superconducting magnet and cryostat for a space application, 
3:53270 
MAGNETIC STORMS/STRUCTURAL MODELS 
Microstructure of magnetospheric substorms, 3:53864 (LA-tr-78- 
49) 
MAGNETIC SURFACES 
See MAGNETIC FIELD CONFIGURATIONS 
MAGNETITE/CHEMICAL REACTIONS 
Decomposition of hydrogen bromide using iron bromide and 
magnetite, 3:52202 (LA-UR-78-847) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOSPHERE/STRUCTURAL MODELS 
Microstructure of magnetospheric substorms, 3:53864 (LA-tr-78- 
49) 
MAGNETOTELLURIC SURVEYS/DATA ANALYSIS 
Graphical procedure for the interreptation of magnetotelluric 
resistivity and phase soundings, 3:53828 
Magnetotelluric tensor analysis for two-dimensional geological 
structures, 3:53827 


ON 
See NUTRITIONAL DEFICIENCY 


See also PRIMATES 
RODENTS 
SWINE 
MAMMALS/BIOLOGICAL EFFECTS 
Effects of a winter road on small mammals, 3:53497 
MAMMARY GLANDS/CARCINOMAS 
Copper metabolism in an animal cancer model (Rats, mammary 
adenocarcinoma), 3:53605 
MAMMARY GLANDS/NEOPLASMS 
The detection, diagnosis, therapy, and pre-clinical biology of 
breast cancer, 3:53674 (NTISUB/D-383) 
MANAGEMENT 
See also ACCOUNTING 
ENERGY MANAGEMENT 
LOAD MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
MANAGEMENT/INFORMATION SYSTEMS 
Project control systems developed by southeastern utilities. Final 
report, 3:52454 (COO-4121-2(Suppl.)) 
MANAGEMENT/OPTIMIZATION 
Remote sensing in operational range management programs in 
Western Canada, 3:53817 (CONF-770478-P2) 
MANGANESE/BIOLOGICAL EFFECTS 
Dental caries related to Cd and Pb in whole human dental enamel 
(Cu, Mn), 3:53724 
MANGANESE/ION-ATOM COLLISIONS 
K-shell ionization of elements 15P to 2sNi for 0.4 to 3.8 MeV/amu 
10;B-ion bombardment, 3:53889 
MANGANESE/QUANTITATIVE CHEMICAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 
MANGANESE ALLOYS/CORROSION RESISTANCE 
Corrosion resistance of structural materials of WWER-type 
nuclear reactor and migration of corrosion products in coolant 
loops (Steels Kh13 and Kh18N10T), 3:53128 
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MANIPULATORS 
Grabbing device of a lifting mechanism of a nuclear reactor 
fuelling machine (Patent), 3:52718 
MANOMETERS 
See PRESSURE GAGES 
MANURES/WASTE PRODUCT UTILIZATION 
Poultry excreta dehydration and utilization: system development 
and demonstration. Final report, 3:53513 (PB-275655) 
MANY-BODY PROBLEM 
See also FOUR-BODY PROBLEM 
THREE-BODY PROBLEM 
MANY-BODY PROBLEM/SCATTERING 
General algebraic theory of identical particle scattering 
(Nonrelativistic range, some identical particles), 3:53958 (ORO- 
5126-33) 
Unified connected theory of few-body reaction mechanisms in N- 
body scattering theory, 3:54012 (ORO-5126-40) 
MARICULTURE 
See AQUACULTURE 
MARINE DISPOSAL/SITE SELECTION 
Analysis of echo sounding data North-Central Pacific (and west 
North Atlantic). Final technical report, September 1, 1976- 
March 31, 1978 (Site selection for marine disposal of high-level 
radioactive wastes), 3:53842 (COO-2430-4) 
ECOSYSTEMS 


See AQUATIC ECOSYSTEMS 
VEHICLE ACCIDENTS 
See ACCIDENTS 
MARSHALL ISLANDS 
See also BIKINI 
ENIWETOK 
MARSHALL ISLANDS/AQUATIC ECOSYSTEMS 

Radiological analyses of Marshall Islands environmental samples, 
1974-1976, 3:53478 (BNL-50796) 

MARSHALL ISLANDS/TERRESTRIAL ECOSYSTEMS 

Radiological analyses of Marshall Islands environmental samples, 
1974-1976, 3:53478 (BNL-50796) 

MARSHES/CLASSIFICATION 

Three approaches to the classification and mapping of inland 

wetlands, 3:53826 (CONF-770478-P2) 
MARYLAND/METEOROLOGY 

Chalk Point Cooling Tower Project. Environmental Systems 
Corporation's FY77 final report, July 1, 1976-August 31, 1977. 
Volume I. Phase V, analysis and archiving progam, 3:53446 
(PPSP-CPCTP-20(Vol.1)) 

MASS SPECTROMETERS/DESIGN 

Time-of-flight mass spectrometer (Patent), 3:53388 

MASSACHUSETTS/ENERGY CONSERVATION 

Assistance in local government energy conservation in 
Massachusetts. Volume 1. Energy management in municipal 
buildings. Final report 1975-76, 3:53026 (PB-276794) 

Assistance in local government energy conservation in 
Massachusetts. Volume 2. Energy management in municipal 
street lighting. Final report 1975-77, 3:53049 (PB- 276795) 

Assistance in local government energy conservation in 
Massachusetts. Volume 3. Energy management in municipal 
fleets. Final report 1975-77, 3:53034 (PB-276796) 

Assistance in local governments energy conservation in 
Massachusetts. Volume 5. Final report-project overview. Final 
report 1975-77, 3:53001 (PB-276797) 

MASSACHUSETTS/FORESTS 

Forestland type identification and analysis in western 
Massachusetts: a linkage of a LANDSAT forest inventory to an 
optimization study, 3:53656 (CONF-770478-P2) 

IVE VECTOR MESON MODEL 
See GLUON MODEL 
MATERIAL BALANCE/MEASURING METHODS 

Measurement system performance during cold checkout runs at 

the BNFP, 3:52109 (AGNS-1040-19) 
BALANCE AREA/INVENTORIES 

Dynamic special nuclear materials control and accountability 

system prototype, 3:52179 (Y/DA-7894) 
TERIALS 


Ukrainian Physics Journal (Cover-to-cover translation in English 
of Nov. 1971 (v. 16, No. 11) issue), 3:54027 (AEC-tr-7297/11) 
MATERIALS/PHYSICAL PROPERTIES 
Science of materials. Progress report, July 1, 1977-June 30, 1978, 
3:53077 (COO-1198-1210) 
MATERIALS HANDLING 
Tritium handling systems for TFTR and PITR, 3:54162 (CONF- 
780508-34) 
MATHEMATICAL LOGIC 
See also ALGORITHMS 
Automatd generation of models and counterexamples and its 
application to open questions in Ternary Boolean algebra, 
3:54194 (CONF-780590-1) 


MERCURY/TOXICITY 


MATHEMATICAL MODELS 
See also ATOMIC MODELS 
COSMOLOGICAL MODELS 
STAR MODELS 
Dimensional analysis, similarity, analogy, and the simulation 
theory, 3:54040 (ANL/EES-CP-12) 
MATHEMATICAL MODELS/LEAST SQUARE FIT 
COMP: a basic non-linear last squares curve fitting package, 
3:54192 (BNWL-SA-6473) 
MATHEMATICAL OPERATORS/KERNELS 
Superlinear Hammerstein operators and the nonoccurrence of 
secondary bifurication, 3:54042 
MEASURING INSTRUMENTS 
See also DENSIMETERS 
DISPLACEMENT GAGES 
DYNAMOMETERS 
FLOWMETERS 
FUEL GAGES 
MOISTURE GAGES 
PHOTOMETERS 
PRESSURE GAGES 
RADIATION DETECTORS 
RADIOMETERS 
STRAIN GAGES 
THERMOCOUPLES 
THERMOMETERS 
MEASURING INSTRUMENTS/CALIBRATION 
Standard calibration and maintenance proceaures for wet test 
meters and coal mine respirable dust samplers, 3:51783 
MEASURING INSTRUMENTS/MAINTENANCE 
Standard calibration and maintenance procedures for wet test 
meters and coal mine respirable dust samplers, 3:51783 
MEASURING METHODS/STANDARDIZATION 
Standard recommended practice for conversion units and factors 
relating to atmospheric analysis, 3:53421 
MECHANICAL STRUCTURES 
See also BELLOWS 
BRIDGES 
SUPPORTS 
MECHANICAL STRUCTURES/IMPACT TESTS 
B77 ITU Series III Telemetry System, 3:53387 (SAND-78-8208) 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
CREEP-PLAST II user's manual, 3:52598 (ORNL/TM-5868) 
MELTDOWN/FISSION PRODUCT RELEASE 
Quarterly progress report on fission product behavior in LWRs 
for the period January-March 1978 (Fuel rods defected in a 
steam atmosphere), 3:52812 (ORNL/NUREG/TM-208) 
MERCAPTOALANINE-BETA 
See CYSTEINE 
MERCAPTOAMINOISOVALERIC ACID 
See PENICILLAMINE 
MERCAPTOVALINE 
See PENICILLAMINE 
MERCURY/BIOLOGICAL ACCUMULATION 
Renal injury and urinary excretion (Hg, Cd, U, dogs, rats), 3:53719 
MERCURY/BIOLOGICAL EFFECTS 
Acute effects of intra-arterial injections of cadmium, mercury, and 
zinc on blood pressure and cardiovascular reactivity in Dahl 
rats, 3:53716 
Light-induced Hg volatilization and O2 evolution in Chlorella and 
the effect of DCMU and methylamine, 3:53694 
MERCURY/ECOLOGICAL CONCENTRATION 
Contamination of vegetation, soil, snow, and garden crops by 
atmospheric deposition of mercury from a chlor-alkali plant, 
3:53436 
Mercury concentrations in Pacific hake, Merluccium productus 
(ayres), as a function of length and latitude, 3:53519 
Removal of heavy metal trace elements from water by alge: 
quantitative screening methods for selecting efficient organisms 
(As, Cd, Pb, Hg, Zn, radioisotopes), 3:53525 
MERCURY/ELECTRON-ATOM COLLISIONS 
Refined ab initio relativistic electron binding-energy and Auger 
transition-energy calculations, 3:53892 
MERCURY/NATURAL OCCURRENCE 
Investigations of trace elements in gases from German natural gas 
and oil fields, 3:52062 
MERCURY/QUANTITATIVE CHEMICAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 
Quantitative determination of volatile trace elements in NBS 
Biological Standard Reference Material 1569, Brewers Yeast 
g, Se, Cr, As, Ag, Au, Cu), 3:53181 
MERCURY/TOXICITY 
Renal injury and urinary excretion (Hg, Cd, U, dogs, rats), 3:53719 





MERCURY 203/UPTAKE 


MERCURY 203/UPTAKE 
Uptake of mercury vapor by wheat. An assimilation model, 
3:53696 


MERCURY CHLORIDES/BIOLOGICAL EFFECTS 
Neurological and behavioral effects of intracranial administration 
of mercuric chloride on rats, 3:53709 
MERCURY PLANET/PLANETARY ATMOSPHERES 
Mercury’s helium exosphere after Mariner 10's third encounter, 
3:53859 (N-78-13987) 
MESSENGER-RNA/BIOCHEMICAL REACTION KINETICS 
Mutations of bacteriophage T7 that affect initiation of synthesis of 
the gene 0.3 protein, 3:53591 
MESSENGER-RNA/PURIFICATION 
—— and translation of zein messenger RNA from maize 
losperm protein bodies, 3:53589 
METABOLIC DISEASES/THERAP 
Do trace elements, magnesium, and anti-oxidants protect against 
d-penicillamine toxicity, 3:53733 
METABOLITES/RADIOCHROMATOGRAPHY 
Use of radio-gas chromatography in the study of plant 
metabolism, 3:53608 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY/ENERGY CONSERVATION 
Modern hot blast cupola, 3:53040 
METAL INDUSTRY/TECHNOLOGY TRANSFER 
Licensing and technology dependence in the Andean Group, 
3:52875 
METAL INDUSTRY/WASTE HEAT 
Thermal energy storage for industrial waste heat recovery, 
3:52848 (DOE/NASA/1034-78/2) 
METAL-NONMETAL BATTERIES/CATHODES 
Cathode for molten salt batteries (Patent; Al/S2Clz), 3:52859 
METALS 
See also LIQUID METALS 
TRANSITION ELEMENTS 
METALS/ATOM COLLISIONS 
Direct observation of surface diffusion and atomic interactions on 
metal surfaces, 3:53125 
METALS/BIOLOGICAL ACCUMULATION 
Movements of heavy metals and organohalogens through food 
chains and their effects on populations and communities, 
:53437 


3:5343 
METALS/BIOLOGICAL EFFECTS 
Report from an interdisciplinary project on metals and contact 
allergy, 3:53732 
Urban airborne trace metals and associated mortality: some 
epidemiological observations, 3:53431 
METALS/ CAL ANALYSIS 
Analytical methodology, 3:53438 
METALS/COMPACTING 
ae a enhancement of void compaction, 3:53830 (UCRL- 
METALS/ECOLOGICAL CONCENTRATION 
Elemental content of animal feed, animal excreta, and sewage 
sludge (Neutron activation analysis), 3:53465 
Removal of heavy metal trace elements from water by alge: 
quantitative screening methods for selecting efficient organisms 
(As, Cd, Pb, Hg, Zn, radioisotopes), 3:53525 
METALS/ENVIRONMENTAL EFFECTS 
Elemental content of animal feed, animal excreta, and sewage 
sludge (Neutron activation analysis), 3:53465 
Further studies on the development of tree-ring analysis as 
method for constructing heavy metal pollution histories, 3: 53460 
METALS/ENVIRONMENTAL TRANSPORT 
Movements of heavy metals and organohalogens through food 
= — their effects on populations and communities, 
Some factors affecting the transport of heavy metals in woody 
plant tissue, 3:53459 
Trace substances in environmental health. XI, 3:53430 
METALS/HEALTH HAZARDS 
— on trace elements vital to human and animal health, 
Present status of environmental geochemistry and health in the 
United Kingdom, 3:53462 
Trace substances and electric power generation: the need for 
epidemiological studies to determine health risks (Metals, gases, 
organic compounds), 3:53728 
gar ham Sepner miy RECOVERY 


$ ex ental plant for resource recovery, 3:53051 
METALS/METABOLISM " 


—a on trace ~ vital to human and animal health, 
METALS/MONITORING 
Analytical methodology, 3:53438 
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METALS/MORTALITY 
Urban airborne trace metals and associated mortality: some 
epidemiological observations, 3:53431 
METALS/REMOVAL 
Removal of heavy metal trace elements from water by alge: 
quantitative screening methods for seiecting efficient organisms 
(As, Cd, Pb, Hg, Zn, radioisotopes), 3:53525 
METALS/SHEAR PROPERTIES 
Shear stress enhancement of void compaction, 3:53830 (UCRL- 
13858) 
METALS/SURFACES 
Direct observation of surface diffusion and atomic interactions on 
metal surfaces, 3:53125 
METAMO 
Thermod ic environment of metamorphism, 3:53763 
METAMORPHISM/THERMODYNAMICS 
Thermod ic environment of metamorphism, 3:53763 
METEORITES/AGE ESTIMATION 
Radioactivities in returned lunar materials. Semiannual progress 
report, 1 Aug 1976, 3:53234 (N-78-13985) 
METEOROLOGY 
Meteorological support for remote sensing programs, 3:53399 
(CONF-770478-P2) 
METEOROLOGY/ANNUAL VARIATIONS 
Generation of a typical meteorological year, 3:52232 (SAND-78- 


1096C) 
METEOROLOGY/DATA PROCESSING 
Data processing for the DMSP microwave radiometer system, 
3:53401 (CONF-770478-P2) 
METEOROLOGY/REMOTE SENSING 
Potential applications of digital, visible, and infrared data from 
icra environmental satellites, 3:53398 (CONF-770478- 


METEOROLOGY/RESEARCH PROGRAMS 
Annual highlights, Environmental Programs of the Department of 
Energy and Environment, 3:53405 (BNL-50783) 
METEOROLOGY/STATISTICS 
Generation of a typical meteorological year, 3:52232 (SAND-78- 
1 


096C) 
METHACRYLATES/HYDRAULIC FRACTURING 
Laboratory experiments on hydraulic fracture growth near an 
interface (Sandstone, limestone, and pol ylmethacrylate), 
3:53831 (UCRL-80355) 
METHANATION/CATALYSTS 
Studies of the methanation catalysts ThNis and ZrNis by Auger 
and characteristic energy loss spectra, 3:52208 
METHANE/CALORIFIC VALUE 
Methane drainage from coalbeds: research and utilization, 3:51800 
(MERC/SP-78/1) 
METHANE/CHARGES 
Institutional constraints to the development of coalbed methane, 
3:51911 (MERC/SP-78/1) 
METHANE/COMBUSTION 
Catalytic combustion of methane in commercial panels, 3:52207 
METHANE/DIFFUSION 
Dependence of coefficient of turbulent methane diffusion in mine 
air on air velocity, based on experiment, 3:51852 
METHANE/ECONOMICS 
Commercialization of methane gas from coal beds and the 
problems involved, 3:51801 (MERC/SP-78/1) 
— options for coalbed methane, 3:51805 (MERC/SP-78/ 
METHANE/ENVIRONMENTAL EFFECTS 
~— be _ as sources of airborne materials, 3:53410 (CONF- 
METHANE/EXPLOSIONS 
Under ee ee ae, SS 
METHANE/GAS FLO 
— processes in cania methane concentration changes, 
METHANE/MARKET 
Market prospects for coalbed methane, 3:51799 (MERC/SP-78/1) 
Methane drainage from coalbeds: research and utilization, 3:51800 
(MERC/SP-78/1) 
METHANE/MEETINGS 
Methane gas from coalbeds: development, production, and 
utilization, 3:51798 (MERC/SP-78/1) 
METHANE/MONITORING 
filter correlation monitor for CO, CH4, and HCl, 3:53411 
-78-13408) 
Automatic detection of methane and fire hazards in hard coal 
mines, 3:51908 
Coal mining safer and more attractive, 3:51840 
Control of the mining environment, 3:51836 
Effect of the goaf and adjoining cavities on firedamp 
concentration transitions, 3:51851 
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METHANE/OWNERSHIP 
Institutional constraints to the development of coalbed methane, 
3:51911 (MERC/SP-78/1) 
West Virginia methane presentation, 3:51807 (MERC/SP-78/1) 
METHANE/PHASE STUDIES 
Vapor-liquid equilibria of nitrogen, methane, ethane, and propane 
binary mixtures at LNG temperatures from total pressure 
measurements (For use in design of equipment for storage and 
handling of LNG), 3:52053 
METHANE/PLANNING 
7 recovery and the Region III Office, 3:51789 (MERC/SP- 
78/1 
METHANE/RECOVERY 
Commercialization of methane gas from coal beds and the 
problems involved, 3:51801 (MERC/SP-78/1) 
Feasibility of methane production from coal (30 references), 
= 31803, (MERC/SP-78/1) 
Institutional constraints to the development of coalbed methane, 
3:51911 (MERC/SP-78/1) 
Market prospects for coalbed methane, 3:51799 (MERC/SP-78/1) 
uD content of coalbeds in Region III, 3:51788 (MERC/SP- 
78/1 
Methane drainage from coalbeds: research and utilization, 3:51800 
(MERC/SP-78/1) 
Methane gas from coalbeds: development, production, and 
utilization, 3:51798 (MERC/SP-78/1) 
uD recovery and the Region III Office, 3:51789 (MERC/SP- 
78/1 
State's forecast for gas demand needed in the future and how 
~) is expected to meet this demand, 3:51806 (MERC/SP- 
78/1 
Technical and economic problems in methane degasification of 
coal seams, 3:51804 (MERC/SP-78/1) 
ow) of gob gas for power generation, 3:51802 (MERC/SP- 
78/1 
Utilization options for coalbed methane, 3:51805 (MERC/SP-78/ 
1) 


West Virginia methane presentation, 3:51807 (MERC/SP-78/1) 
METHANE/REMOVAL 

Local ventilation of advance headings, 3:51857 
METHANE/RESERVES 

Methane recovery and the Region III Office, 3:51789 (MERC/SP- 


Process for forming hydrogen and other fuels utilizing magma 
(Patent), 3:52198 
Studies of the methanation catalysts ThNis and ZrNis by Auger 
and characteristic energy loss spectra, 3:52208 
METHANE/USES 
— options for coalbed methane, 3:51805 (MERC/SP-78/ 


METHANOL/AUTOMOTIVE FUELS 
Status of alcohol fuels utilization technology for highway 
transportation, 3:52982 (HCP/M2923-01) 
METHANOL/PRODUCTION 
——— _ in the context of medium and long-term prospects, 
35292. 
METHANOL/SYNTHESIS 
Production of synthetic methanol from air and water using 
controlled thermonuclear reactor power. I. Technology and 
energy requirement, 3:52214 
METHANOL/USES 
Comparative automotive engine operation when fueled with 
ethanol and methanol, 3:53075 (HCP/W1737-01) 


EN. 
See TOLUEN. 
METHYLMERCURY BIOSYNTHESIS 
Ethylmercury: formation in plant tissues and relation to 
methylmercury formation, 3:53464 
2-METHYLPROPENE/OXIDATION 
Investigation of a tin-antimony catalytic system in the isobutylene 
oxidation reaction, 3:51956 
CO/ENERG LICY 
Mexico's new oil policy, 3:51821 
MEXICO/PETROLEUM INDUSTRY 
Mexico's new oil policy, 3:51821 
MHD CHANNELS/BOUNDARY LAYERS 
High magnetic field MHD generator program. Quarterly report, 
July 1977-September 1977, 3:52986 (FE-2341-4) 
MHD CHANNELS/PLASMA DIAGNOSTICS 
High magnetic field MHD generator program. _ report, 
July 1977-September 1977, 3:52986 (FE-2341-4 
MHD CHANNELS/TEST FACILITIES 
High magnetic field MHD generator program. Quarterly report, 
July 1977-September 1977, 3:52986 (FE-2341-4) 
MHD GENERATORS/ELECTRONIC CIRCUITS 
Evaluation of feedback in conductive MHD devices, 3:53907 


MID-ATLANTIC REGION/CONTINENTAL SHELF 


MHD GENERATORS/FEEDBACK 
Evaluation of feedback in conductive MHD devices, 3:53907 
MHD GENERATORS/NON-EQUILIBRIUM PLASMA 
Two-dimensional analysis of a diagonal-type nonequilibrium 
plasma MHD generator, 3:52987 
MHD GENERATORS/PLASMA INSTABILITY 
High magnetic field MHD generator program. Quarterly report, 
July 1977-September 1977, 3:52986 (FE-2341-4) 
MHD GENERATORS/SUPERCONDUCTING MAGNETS 
SCMS-1, Superconducting Magnet System for an MHD 
generator, 3:52985 (CONF-770402-5) 
MHD GENERATORS/TWO-DIMENSIONAL CALCULATIONS 
Two-dimensional analysis of a diagonal-type nonequilibrium 
plasma MHD generator, 3:52987 
MHD POWER PLANTS/STEAM GENERATORS 
Distinguishing characteristics of a steam generator for power 
stations with a magnetohydrodynamic generator, 3:52984 
MICE/LEUKEMIA 
Oncogenicity of AKR endogenous leukemia viruses, 3:53628 
MICHIGAN/ELECTRIC UTILITIES 
National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: Michigan, 3:52959 (NP- 
22988) 
MICHIGAN/WATER RESOURCES 
Application of aerial photography to water-related programs in 
Michigan, 3:53794 (CONF-770478-P 1) 
MICROANALYSIS/RESEARCH PROGRAMS 
Activities of the radiobiological institute, the institute for 
experimental gerontology, and the primate center. Annual 
report, 1976, 3:53664 (N-78-13723) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCLINE/ROCK-FLUID INTERACTIONS 
Experimental alteration of a granodiorite in a circulation system, 
3:52356 (LA-UR-78-926) 
MICROELECTRONIC CIRCUITS TESTING 
Hybrid microcircuitry for 300°1C operation, 3:52338 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
VIRUSES 
YEASTS 
MICROORGANISMS/ENVIRONMENTAL EFFECTS 
Panel III: plants as sources of airborne materials, 3:53410 (CONF- 
7608 116-) 
MICROORGANISMS/METABOLISM 
Demethylation of MSMA by soil microorganisms (Monosodium 
methanearsonate), 3:53469 
Transuranic complexation in soil and uptake by plants (Role of 
microbial and chemical processes), 3:53474 (PNL-2500(Pt.2)) 
MICROSOMES/BIOCHEMISTRY 
Metabolism of benzo(a)pyrene: comparison of rodent liver and 
embryonic cells in tissue culture (Rats, hamsters, mice), 3:53550 
(CONF-77061 19-2) 
MICROWAVE DISCHARGES 
See HIGH-FREQUENCY DISCHARGES 
MICROWAVE POWER TRANSMISSION/ENVIRONMENTAL 
EFFECTS 


Initial assessment: electromagnetic compatibility aspects of 
proposed SPS Microwave Power Transmission System (MPTS) 
operations, 3:52441 (PNL-2482) 

MICROWAVE POWER TRANSMISSION/KLYSTRONS 

Solar power satellite 50 kW VKS-7773 cw klystron evaluation. 
Final report, 15 Jan-15 May 1977, 3:52259 (N-78-13106) 

MICROWAVE POWER TRANSMISSION/RADIO NOISE 

Initial assessment: electromagnetic compatibility aspects of 
proposed SPS Microwave Power Transmission System (MPTS) 
operations, 3:52441 (PNL-2482) 

MICROWAVE RADIATION 

Atmospheric sounding with passive microwaves: review and 
prognosis, 3:53409 (CONF-770478-P1) 

MICROWAVE RADIATION/BIOLOGICAL EFFECTS 

Conditioned taste aversion in rats exposed to 2450 MHz CW 
microwaves, 3:53736 (UR-3490-1331) 

Effects of microwave exposure on functional maturation of the 
rat. Final report 1 Mar 75-31 Aug 77, 3:53735 (AD-A-048880) 

MICROWAVE RADIATION/RADIATION SOURCES 

Improved high-intensity microwave discharge lamp for atomic 

resonance absorption and fluorescence spectrometry, 3:53353 
MID-ATLANTIC REGION/CONTINENTAL SHELF 

Summarization and interpretation of historical physical 
oceanographic and meteorological information for the Mid- 
Atlantic region. Fina! report, 3:53516 (PB-277104) 





MIDDLE EAST/ECONOMIC DEVELOPMENT 


MIDDLE EAST/ECONOMIC DEVELOPMENT 
OPEC and the Middle East: the impact of oil on societal 
dev it (Book), 3:52945 
MINE ROADWAYS/CONSTRUCTION 
Underground roadway drivage, 3:51831 
MINE ROADWAYS/STABILIZATION 
Transport of men and materials: the problems; some solutions; and 
new t, 3:51832 
MINERAL O 
See LUBRICANTS 
MINERAL VA. NORTH ANNA-1 REACTOR 
See NORTH ANNA-1 REACTOR 
MINERAL VA. NORTH ANNA-2 REACTOR 
See NORTH ANNA-2 REACTOR 
MINERAL WASTES/CHEMICAL ANALYSIS 
Trace element characterization of coal wastes. Second annual 
eon October 1, 1976-September 30, 1977, 3:51767 
(LA-7630) 
MINERAL WASTES/FLUIDIZED-BED COMBUSTION 
Incinerator puts coal washery wastes to use, 3:51770 
MINERAL WASTES/LEACHING 
Trace element characterization of coal wastes. Second annual 
FLA 763 r gress report, October 1, 1976-September 30, 1977, 3:51767 
-7630) 
MINERAL WASTES/SPONTANEOUS COMBUSTION 
Effect of the pyrite surface activation on the self-ignition process 
of the coal pyrite wastes, 3:51856 
MINERAL WA: / WASTE PRODUCT UTILIZATION 
Use of industrial wastes in road construction (Information 
exchange), 3:51773 
MINERAL WASTES/WEATHERING 
Trace element characterization of coal wastes. Second annual 
progress report, October 1, 1976-September 30, 1977, 3:51767 
(LA-7630) 
MINERALIZATION/AGE DEPENDENCE 
Diet calcium, sex, and age influences on tissue mineralization and 
cholesterol in rats (Mg, Cu, Zn) 3 Zn), 3: td 
MINERALIZATION/S 
Diet calcium, sex, and age Eines an on . ae mineralization and 
cholesterol in rats (Mg, Cu, Zn), 3:53718 


See also CLAYS 
FERRITE GARNETS 
SPINELS 
MINERALS/PRODUCTION 
Mineral production in the territories (Yukon and Northwest 
Territories, 1977), 3:51837 
MINERS/ACCIDENTS 
Health and safety: mines and quarries, 1976, 3:51907 
MINERS/INJURIES 
Health and safety: mines and quarries, 1976, 3:51907 
MINES 


See also COAL MINES 
ME wa 

i le mining and the environment, 3:52070 
MINES/SAFETY 

Oil shale and the environment, 3:52070 
MINES, TION SYSTEMS 
oe — of air by ventilator operating without a crossbar, 
iG 


See also COAL MINING 
SHAFT EXCAVATIONS 
SURFACE MINING 
UNDERGROUND MINING 
MINING/ENVIRONMENTAL EFFECTS 
Further — on the on ad peeing ees 
— or rye ed me ution histories, 3:53460 
M Str po 
vupdat on apn aectatade, 3:53496 
'G/MINERAL WASTES 


Use of industrial wastes in road construction, 3:51773 
MINING EQUIPMENT 
See also CONVEYORS 
MINING EQUIPMENT/COMPARATIVE EVALUATIONS 
economics of mining a thick coal seam by dragline, 


Preliminary 
shovel: truck, and scra a a, = 3:51845 
MINING EQUIPMENT/ 
Raise My ba with solid-state dc drives, 3:51811 
MINING EQ NT/COST 
imi economics of mining a thick coal seam by dragline, 


shovel: truck, and scra aoe. 3:51845 
~ EQUIPMENT CUTTING TOO 


Leena EL tting discs hines), 3:51864 
MINING EQ NT/S (Tunaling me 


AT™ aie. NY saleea mining, 3:51813 
Raise boring machines with solid-state dc drives, 3:51811 
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MINING EQUIPMENT/TEST FACILITIES 
German experience in hydraulic coal mining and its application to 
Canadian conditions, 3:51814 
MINNESOTA/WOOD WASTES 
Secondary wood residue: production, use, and potential in the 
Twin City area. Forest | tee research paper (final), 3:52983 
(PB-276370) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSILES/TRAJECTORIES 
Minimum and maximum endurance trajectories for gliding flight 
in a horizontal plane, 3:53396 (SAND-78-0338C) 
MISSISSIPPI/ELECTRIC UTILITIES 
National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: Mississippi, 3:52960 (NP- 
22989) 
MODELS (ATOMIC) 
See ATOMIC MODELS 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODERATING DETECTORS/DESIGN 
Apparatus for determining the dose equivalent of neutrons 
(Patent), 3:53367 
MODIFIED IN-SITU PROCESSES/BENCH-SCALE 
EXPERIMENTS 
Oil shale retorting: kinetics of the decomposition of carbonate 
minerals and subsequent reaction of CO2 with char, 3:52073 
(UCRL-80545) 
MODIFIED IN-SITU PROCESSES/MATHEMATICAL 
MODELS 
Oil shale retorting: kinetics of the decomposition of carbonate 
minerals and subsequent reaction of CO2 with char, 3:52073 
(UCRL-80545) 


ISTURE 
See also WATER 
MOISTURE/REMOTE SENSING 
Effect of soil water deficit on the reflectance of conifer seedling 
canopies, 3:53642 (CONF-770478-P1) 
Estimation of soil moisture with radar remote sensing, 3:53660 
(CONF-770478-P2) 
Pre-visual detection of stress in pine forests, 3:53646 (CONF- 
770478-P2) 
Use of LANDSAT digital data to detect and monitor vegetation 
water deficiencies, 3:53645 (CONF-770478-P2) 
MOISTURE GAGES/FEASIBILITY STUDIES 
A feasibility study for the development of a nuclear moisture 
density measurement system for marine use. Final report, 15 
June-11 Lopes 1977, 3:53376 (AD-A-048665) 
ORESCENCE SPECTROSCOP 


OLECULAR FL 
See FL UORESCENCE SPECTROSCOPY 
MOLECULAR ORBITAL MODEL 
See ATOMIC MODELS 
MOLECULES 
MOLECULAR STRUCTURE/GENETIC CONTROL 
Chromosome mapping of the CYC7 gene determining yeast iso-2- 
cytochrome c: structural and regulatory regions, 3:53586 
MOLECULE-MOLECULE CO IONS/ELASTIC 
SCATTERING 
Integrals of the squared form factor over the momentum transfer 
otal cross sections), 3:53896 
MOLECULE-MOLECULE COLLISIONS/EXCITATION 
Inte; of the squared form factor over the momentum transfer 
otal cross sections), 3:53896 
MOLECULE-MOLECULE COLLISIONS/INELASTIC 
SCATTERING 
Integrals of the squared form factor over the momentum transfer 
(Total cross sections), 3:53896 
MOLECULES/ENERGY 
Historical ee Svante of the Bhabha first-order relativistic wave 
uations for arbitrary spin, 3:53903 
MOLECULES/PHYSICAL PROPERTIES 
Time-resolved VUV spectroscopy using synchrotron radiation. 
Zeeman beats in resonance fluorescence of the *P; states in 
krypton and xenon, 3:53882 
MOLLUSCS/BIOCHEMISTRY 
I. Structural studies of termite defense secretions. II. Structural 
studies of natural products of marine nudibranchs (Kempene, 
tridachione), 3:53551 (IS-T-805) 
MOLLUSCS/RADIOECOLOGICAL CONCENTRATION 
Ecological distribution and fate of plutonium and americium in a 
processing waste pond on the Hanford Reservation (Thirty- 
three-year i 3:53532 (PNL-2500(Pt.2)) 
MOLTEN METAL-WATER REACTIONS 
Thermal interaction for molten tin dropped into water, 3:52832 
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MOLTEN METAL-WATER REACTIONS/HEAT TRANSFER 
Thermodynamic prediction of the temperature for film boiling 
destabilization and its relation to vapor explosion pie 
3:52787 (CONF-780622-36) 
MOLTEN METAL-WATER REACTIONS/SIMULATION 
Experimental study of the molten glass/water thermal interaction 
under free and forced conditions, 3:52829 
MOLTEN SALT FUELED REACTORS/PLANNING 
Molten fluoride mixtures as possible fission reactor fuels, 3:52726 
(CONF-78057 1-1) 
MOLTEN SALT FUELS/CORROSIVE EFFECTS 
Molten fluoride mixtures as possible fission reactor fuels, 3:52726 
(CONF-780571-1) 
MOLYBDENUM/EXPLODING WIRES 
——s of Mo XXXI-XXXIV from exploded-Mo-wire plasmas, 


MOLYBDENUM/QUANTITATIVE CHEMICAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 
MOLYBDENUM 95/QUADRUPOLE MOMENTS 
Laser-rf double-resonance measurement of the quadrupole 
moments of **Mo and ®’Mo, 3:53983 
MOLYBDENUM 97/QUADRUPOLE MOMENTS 
Laser-rf double-resonance measurement of the quadrupole 
moments of Mo and ®’Mo, 3:53983 
MOLYBDENUM 99/SEPARATION PROCESSES 
Separation of **Mo from some uranium fission products, 3:52122 
MOLYBDENUM ALLOYS 
See also INCONEL 718 
MOLYBDENUM BASE ALLOYS 
STAINLESS STEEL-316 
WASPALOY 
MOLYBDENUM ALLOYS/CORROSION RESISTANCE 
Corrosion resistance of types 316 and 317 stainless steels in 
simulated SO. scrubber environment, 3:53130 
MOLYBDENUM BASE ALLOYS/PHYSICAL RADIATION 


Neutron irradiation of superconducting compounds, 3:53149 
MOLYBDENUM CHLORIDES/HYDROGENATION 
Reaction of hydrogen with metallic and reduced halides. The 
uirement of delocalized electrons for reaction, 3:53209 
MOLYBDENUM COMPOUNDS/CATALYTIC EFFECTS 
Active homogeneous catalysts for the water gas shift reaction 
derived from the simple mononuclear carbonyls of iron, 
chromium, molybdenum, and tungsten, 3:52209 
MOLYBDENUM SELENIDES/PHASE TRANSFORMATIONS 
Calorimetric observation of a phase transition in the 
su nducting state in Gd/sub 1.2/MoeSes, 3:53177 
MOLYBDENUM SELENIDES/SUPERCONDUCTIVITY 
Calorimetric observation of a phase transition in the 
scone onal state in Gd/sub 1.2/MoeSes, 3:53177 


ELEMENTS) 
See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 
See REACTOR CONT. "ROL SYSTEMS 
MONOCYTES/CELL CULTURES 
wth modulators elaborated by human cell lines, 
-3490-1351) 
MONTANA/COAL DEPOSITS 
Annotated wag of natural resource information: Powder 
River Basin, Northeastern Wyoming/Southeastern Montana. 
Final report, 3:52895 (PB-275996) 
MONTANA/NATURAL GAS WELLS 
—— Gas Sands Project: status report, 3:52019 (NVO-0655- 


07) 
MONTANA/RESOURCE ASSESSMENT 
Annotated ee: of natural resource information: Powder 
River Basin, No tern Wyoming/Southeastern Montana. 
rt, 3:52895 (PB-275996) 
ES/HABITAT 
— mapping of mosquito habitat, 3:53538 (CONF-770478- 


MULE DEER 
See DEER 
MULTINATIONAL ENTERPRISES/DEVELOPING 
COUNTRIES 
Multinational corporations and dependency: a dialogue for 
tistas and non dentistas, 3:52881 
MUL HERAL MOD: ARTICLE PRODUCTION 
Thresholds and the rising pion inclusive cross section, 3:53945 
MULTIPLICATION FA IRS/MEASURING METHODS 
Conclusions drawn from subcritical multiplication results in ZPPR 
(LMFBR), 3:52566 (CONF-780401-12) 
MUNICIPAL WASTES/ENERGY RECOVERY 
Ontario's experimental plant for resource recovery, 3:53051 


NATURAL GAS/GAS CHROMATOGRAPHY 


MUNICIPAL WASTES/RECYCLING 
Energy savings from solid waste management options, 3:53050 
Ontario's experimental plant for resource recovery, 3:53051 
MUON NUMBER/CONSERVATION LAWS 
—e-+/y: why so interesting (Gauge theory), 3:53939 
ON PAIRS/PARTICLE PRODUCTION 
Jets in e* e~ annihilation (Cross section ratio, 2.6 to 7.8 GeV, 
review), 3:53913 (SLAC-PUB-2118) 
MUONIC ATOMS/HELIUM 
Improved calculation of the muonic-helium Lamb shift, 3:53884 
MUONIC ATOMS/LAMB SHIFT 
Improved calculation of the muonic-helium Lamb shift, 3:53884 
MUONS 
See also MUONS PLUS 
MUONS/RADIATIVE DECAY 
p—e+/: why so interesting a theory), 3:53939 
MUONS PLUS/SLOWING-DO 
Lattice atom displacements ne -0 near the end of implanted 
e, — (Mean free path, vcancy production, excess range), 
:531 
MUSSELS 
See MOLLUSCS 
MUTATION FREQUENCY/DOSE-RESPONSE 
RELATIONSHIPS 
Liver cell-mediated mutagenesis of mammalian cells by liver 
carcinogens (Carcinogen screening method), 3:53692 


N*RESONANCES 
See also DELTA-1236 RESONANCES 
N*RESONANCES/PARTICLE MULTIPLETS 

Resonances and resonance parameters from 7N ial wave 
analysis between 0.8 and 2.0 GeV/c, 3:53952 (JINR-D-1,2- 
10400; CONF-760719-P1) 

NAHCOLITE/CARBONIZATION 

Oil shale retorting: kinetics of the decomposition of carbonate 
minerals and subsequent reaction of CO2 with char, 3:52073 
(UCRL-80545) 

NAPHTHA/CRACKING 
Effect of method of preparation on the efficiency of naphtha 
reformation catalysts, 3:51954 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL BUREAU OF STANDARDS REACTOR 
See NBSR REACTOR 
NATIONAL ENERGY PLAN/IMPLEMENTATION 
Energy and remote sensing, 3:53454 (CONF-770478-P1) 
NATURAL DRAFT COOLING TOWERS/THERMAL 

EFFLUENTS 

Chalk Point Cooling Tower Project. Environmental Systems 
Corporation's FY77 final report, July 1, 1976-August 31, 1977. 
Volume I. Phase V, analysis and archiving progam, 3:53446 
(PPSP-CPCTP-20(Vol.1)) 

Chalk Point Cooling Tower Project. Environmental Systems 
Corporation's FY77 final report, July 1, 1976-August 31, 1977. 
Volume II. Cooling Tower Drift Dye Tracer Experiment (Dye 
tests of vapor plume dispersion in coastal regions), 3:53447 
(PPSP-CPCTP-20(Vol.2)) 

NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/AVAILABILITY 

Computerized deliverability calculations for non-associated gas 

reservoirs, 3:52021 (DOE/EIA-0065) 
NATURAL GAS/CHEMICAL ANALYSIS 

Standard test method for total sulfur in natural gas by 

hydrogenation, 3:52060 
NATURAL GAS/CHEMICAL COMPOSITION 

Investigations of trace elements in gases from German natural gas 
and oil fields, 3:52062 

Standard method for analysis of natural gas by gas 
chromatography, 3:52057 

NATURAL GA$/COMPARATIVE EVALUATIONS 

Market and economic analysis study on nuclear coal 
Status report at end of Concept Phase, August 1, 1975- 
November 30, 1976, 3:51699 E-tr-87) 

NATURAL GAS/ENERGY SUPPLIES 

‘Energy supply and furnace construction - Our partners in energy 

conservation’, 3:52996 
NATURAL GAS/GAS CHROMATOGRAPHY 

Standard method for analysis of natural gas by gas 

chromatography, 3:52057 





NATURAL GAS/INTERCHANGEABILITY 


NATURAL GAS/INTERCHANGEABILITY 
Some measures of regional-industrial interfuel substitution 
tials, 3:52891 (BNL-24368) 
NA GAS/STORAGE 
ign and construction of a seawater supply and brine discharge 
system — the ve pe salt mgr ten tion, 3:52063 
Making the most of gas e, 
NATURAL GAS/TRANSPO) TRANSPORT 
Heave-ho’, 3:52029 
Problems of joint collection and shipment of oil and gas, 3:51987 
NATURAL GAS DEPOSITS 
See also GAS CONDENSATE FIELDS 
NATURAL GAS DEPOSITS/DEPOSITION 
Development of I.M. Gubkin’s teaching in connection with the 
elaboration of the theory of regional oil and gas accumulation in 
earth’s crust, 3:51917 
Role of tectonic faults in the formation and disruption of oil and 
~ beds in the accumulation area, Sangachaly-offshore-- 
vannyi-offshore--Bulla Island, 3:51918 
NATURAL GAS DEPOSITS/EVALUATION 
Problem of calculating of gas and condensate reserves of gas- 
condensate deposits, 3:52017 
Supply-demand analysis. Executive summary of the mobile oil 
rig and support craft markets. Final report, 3:51962 (PB- 
276408) 
NATURAL GAS DEPOSITS/EXPLORATION 
Basic features in the geological structure, development, and 
petroleum-gas content in the middle section of the Pre-Urals 
marginal deflection, 3:51922 
Characteristics in the tectonics and prospective gas-petroleum 
content in the Orenburg-Aktyubinsk part of forward folds, 
3:53758 
Comparative characteristics of the geological structure and 
prospective gas and oil content of no: and southern 
depressions of the Pre-Urals marginal deflection, 3:51921 
Elements of tectonic and gas-petroleum zoning of the western 
slope of the southern Urals, 3:53760 
Gas condensate and oil gushers in the Bulla-offshore field and 
prospects of further exploration, 3:51919 
Milestone schedule. Quarterly technical progress report No. 7, 
April 1, 1978-June 30, 1978, 3:52067 (TID-28610) 
‘ganic composition of Devonian shale cores from Wells No. 
11940 and No. 12041, My a Jackson County, West 
Virginia, ry 52018 (MERC en , i 
Prospects of discovering pay deposits of petroleum in 
carbonate strata of the Serpukhov supra-horizon in the Timano- 
Pevhor petroleum-gas province, 3:51923 
Quarterly pro report, October-December 1977, 3:52020 
(TID-28073) 
Western Gas Sands Project: status report, 3:52019 (NVO-0655- 


107) 
NATURAL GAS DEPOSITS/GAS YIELDS 
Computerized deliverability calculations for non-associated gas 
reservoirs, 3:52021 (DOE/EIA-0065) 
NATURAL GAS DEPOSITS/GEOLOGICAL SURVEYS 
Improvement of oe methods--a way to raise the 
on of petroleum and gas exploration and prospecting, 


NATURAL GAS DEPOSITS/ORIGIN 
Comparative characteristics of the a structure and 
prospective gas and oil content o and southern 
depressions of the Pre-Urals marginal deflection, 3:51921 
Distribution characteristics of major hydrocarbon deposits and the 
conditions for their formation, 3:51920 
Nag nen GAS DEPOSITS/PROSPECTING 
logical structure and TDeok in Rondon potential of the platform 


ee ee k in ent 3:51926 
wa faoie GAS DEPOSITS/SEISMIC SURVEYS 


Improvement of a aos way to raise the 
a of petroleum and gas exploration and prospecting, 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS/GAS 
COMPRESSORS 


Selection of optimal unit capacity of compressor station units, 
on climate conditions, 3:52051 
NA L GAS DISTRIBUTION SYSTEMS/PIPELINES 
oe of AMP fitting by Oklahoma Natural Gas Company, 


ep considerations relating to pull-out forces (in the use of 
compression couplings with polyethylene and steel 
x “ipe) 3520 52039 
ve w of pipe, 3:52037 
Resonant Self- : an all plastic co’ oa. 3:52043 
Micro-wire welding i in the field, 3:5 
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Partial penetration welding: a simplified approach to welded steel 
distribution systems, 3:52032 
Polyethylene fusion joints; socket and butt, 3:52038 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY/ENERGY CONSUMPTION 
Electrification of petroleum and gas industry in the soviet period, 
3:51937 
NATURAL GAS INDUSTRY/NATURAL GAS DISTRIBUTION 
SYSTEMS 


Gas industry of the USSR and prospects of the development, 
3:52016 
NATURAL GAS INDUSTRY/PIPELINES 
Bell and spigot configuration for fillet welding, 3:52034 
Development and testing of the Maxi-Hold coupling, 3:52042 
Dresser style 700 Posi-Hold Coupling, 3:52044 
Electric flash automatic welding of pipe joints, 3:52036 
Gas industry of the USSR and prospects of the development, 
3:52016 
Laser welding of high-strength low-alloy steels, 3:52040 
Mechanical couplings; conventional compression couplings, 
3:52041 
Non-corrosive mechanical coupling for polyethylene piping 
systems, 3:52046 
Pipe joining methods: their importance and value to the gas 
industry, 3:52031 
Radial friction welding, 3:52033 
Straub Grip 16-T100 pipe couplings, 3:51986 
Zap-Lok pipe joining system, 3:52047 
NATURAL GAS WELLS 
See also WELLHEADS 
NATURAL GAS WELLS/DRILL PIPES 
Inertia welding of drill pipe, 3:51934 
NATURAL GAS WELLS/DRILL STEM TESTING 
Application and interpretation of drill stem test, 3:51930 (LBL- 
7027) 
NATURAL GAS WELLS/ELECTRIC LOGGING 
Oil and gas instrumenttion (For predicting and managing the 
formance of oil and gas reservoirs), 3:51928 (LBL-7027) 
NA L GAS WELLS/GAS YIELDS 
Pilot study of gas production analysis methods applied to 
Cottageville field, 3:52022 (MERC/CR-78/6) 
NATURAL GAS WELLS/NEUTRON LOGGING 
Oil and gas instrumenttion (For predicting and managing the 
‘ormance of oil and gas reservoirs), 3:51928 (LBL-7027) 
NA L GAS WELLS/PRODUCTION LOGGING 
Oil and gas instrumenttion (For predicting and managing the 
‘ormance of oil and gas reservoirs), 3:51928 (LBL-7027) 
NA L GAS WELLS/WELL DRILLING 
Hydrodynamic principles of improving the technology of wiring 
boreholes (Book in Russian), 3:51949 
NATURAL GAS WELLS/WELL STIMULATION 
Western Gas Sands Project: status report, 3:52019 (NVO-0655- 


107) 
NAVIER-STOKES EQUATION/NUMERICAL SOLUTION 

Efficiency trade-offs of steady-state methods using FEM and 
FDM, 3:54201 (SAND-77-2118C) 

Numerical smoothing techniques applied to some finite element 
oun of the Navier-Stokes equations, 3:53905 (UCRL- 
8012 

Solution of the time-d dent Navier-Stokes equations via 
F.E.M., 3:53904 (UCRL-80125) 

NBSR REACTOR/EXPERIMENTAL CHANNELS 

NBS intermediate-energy standard neutron field (ISNF), 3:52758 

(HEDL-TME-77- o1.2)) 
NBSR REACTOR/NEUTRON FLUX 

Preliminary ISNF fission rates and field characterization, 3:54004 

(HEDL-TME-77-34(Vol.2)) 
NEBRASKA/ELECTRIC 

National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
ree. and industrial services: Nebraska, 3:52957 (NP- 
22986) 

NEODYMIUM/ROOT ABSORPTION 

Use of analog elements to predict the equilibrium and behavior of 
transuranic elements in the environment (Uptake by cheatgrass 
and snap beans), 3:53476 (PNL-2500(Pt.2)) 

NEODYMIUM 143/ISOTOPE RATIO 

Isotope correlation studies relative to high enrichment test reactor 

fuels, 3:52103 (ICP-1156) 
NEODYMIUM 145/ISOTOPE RATIO 

Isotope correlation studies relative to high enrichment test reactor 

fuels, 3:52103 (ICP-1156) 
NEODYMIUM 146/ISOTOPE RATIO 

Isotope correlation studies relative to high enrichment test reactor 

fuels, 3:52103 (ICP-1156) 





NOVEMBER 30, 1978 


NEODYMIUM 150 TARGET/NEON 20 REACTIONS 

Pre-equilibrium particle emission from fusion of **C + ™*®Gd and 
2°Ne + Nd, 3:53990 

NEODYMIUM CHLORIDES/HYDROGENATION 
Reaction of hydrogen with metallic and reduced halides. The 
requirement of delocalized electrons for reaction, 3:53209 
NEODYMIUM LASERS/DESIGN 
Unstable-resonator yag, 3:53291 
NEODYMIUM LASERS/FREQUENCY CONVERTERS 
re Sa of CO; coatings, 3:53292 
NEODYMIUM LASERS/PERFORMANCE 
Unstable-resonator yag, 3:53291 
NEON/BREAKDOWN 

High voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual report, October 1, 1977-March 31, 1978 
(Summaries of research activities at Oak Ridge National 
Laboratory), 3:53171 (ORNL/TM-6384) 

NEON 20 REACTIONS 

Heavy ion clusters in the TDHF approximation (112 to 384 MeV, 
cross sections), 3:53967 (UCRL-81179) 

NEON 20 REACTIONS/DEEP INELASTIC SCATTERING 

Reactions between °Ne and nickel, 3:53977 

NEON 20 REACTIONS/ELASTIC SCATTERING 

Reactions between ”°Ne and nickel, 3:53977 

NEON 20 REACTIONS/FISSION 
Reactions between ?°Ne and nickel, 3:53977 
NEON 20 REACTIONS/FUSION REACTIONS 

Pre-equilibrium particle emission from fusion of **C + *Gd and 

2°Ne + '°Nd, 3:53990 
NEON 20 REACTIONS/PRECOMPOUND-NUCLEUS 

EMISSION 

Pre-equilibrium particle emission from fusion of **C + '*Gd and 
2°Ne + 1°Nd, 3:53990 

NEONATES/BEHAVIOR 

Alterations of growth and behavioral parameters of offspring of 
female mice exposed to cerium (citrate) or platinum 
(hexachloroplatinate) during pregnancy or lactation, 3:53715 

NEONATES/GROWTH 

Alterations of growth and behavioral parameters of offspring of 
female mice exposed to cerium (citrate) or platinum 
(hexachloroplatinate) during pregnancy or lactation, 3:53715 

NEOPLASMS 
See also CARCINOMAS 
LEUKEMIA 
SARCOMAS 
NEOPLASMS/ANTIGENS 

Demonstration of cross-reacting tumor rejection antigens in 

chemically induced respiratory tract carcinomas in rats, 3:53568 
NEOPLASMS/BIOLOGICAL MODELS 

Copper metabolism in an animal cancer model (Rats, mammary 

adenocarcinoma), 3:53605 
NEOPLASMS/DIAGNOSIS 
Diagnosis and treatment of acute and chronic leukemia, 3:53671 
(NTISUB/D-377) 
NEOPLASMS/GENETICS 
Cancer and the environment, 3:53731 
NEOPLASMS/RESEARCH PROGRAMS 

Activities of the radiobiological institute, the institute for 

experimental gerontology, and the primate center. Annual 
rt, 1976, 3:53664 (N-78-13723) 
235/ENERGY LEVELS 

Levels of ***Np excited by the **U(*He,d) and 7**U(a,t) 

reactions, 3:53996 
237/ROOT ABSORPTION 

bet ag pm and es of transuranics (Relative uptake of ***Pu, 
Py, * Cm, and **7Np by cheatgrass, alfalfa, barley, 
and peas), As 53477 (PNL-2 .2)) 

237 TARGET/NEUTRON REACTIONS 

EBR-II derived fission yields from vanadium encapsulated fission 
monitors, 3:54003 (HEDL-TME-77-34(Vol.2)) 

Fission ube reaction rates for CFRMF irradiations of 

U, **Pu, and 7°7Np, 3:54001 (HEDL-TME-77- 
3aVol 1)) 

Fission product reaction rates for BIG-10 irradiation of 7**U, 
238, °Pu, and *°7Np, 3:54002 (HEDL-TME-77-34(Vol.1)) 

Interlaboratory consensus fission yields and subsidiary fission 
yields, 3:54005 (HEDL-TME-77-34(Vol.2)) 

Quality control and calibration of miniature fission chambers by 
exposure to standard neutron fields. Application to the 
measurement of fundamental integral cross section ratios, 
3:53354 (HEDL-TME-77-34(Vol.1)) 

NERVOUS SYSTEM/PATHOLOGICAL CHANGES 

Neurological and behavioral effects of intracranial administration 
of mercuric chloride on rats, 3:53709 

NEUTRAL ATOM BEAM INJECTION/ELECTRIC CURRENTS 

Evolution of neutral-beam-driven current in tokamak plasmas, 

3:54160 (PPPL-1438) 


NEUTRON REACTIONS/CAPTURE 


NEUTRAL BEAM SOURCES 
See also ION SOURCES 
Source and detector of a potassium neutral beam, 3:54155 (KFTI- 
75-19) 
NEUTRAL BEAM SOURCES/DATA ACQUISITION SYSTEMS 
Data acquisition system for medium power neutral beam test 
facility, 3:54159 (ORNL/TM-6394 
NEUTRAL BEAM SOURCES/DESIGN 
Efficient energetic neutral beam source using jet surface 
conversion, 3:54161 (UCID-17659) 
ORNL positive ion neutral beam program, 3:54150 (CONF- 
780662-1) 
eliminary design study of the Tandem Mirror Reactor (TMR), 
3:54125 (UCRL-52302) 
NEUTRAL BEAM SOURCES/PERFORMANCE 
Data acquisition system for medium power neutral beam test 
facility, 3:54159 (ORNL/TM-6394 
NEUTRAL BEAM SOURCES/PERFORMANCE TESTING 
Drift tube beam blocking experiments performed on the ORNL/ 
PLT neutral beam line at the ORNL medium energy test 
facility, 3:54158 (ORNL/TM-6374) 
NEUTRAL BEAM SOURCES/REVIEWS 
PLT and ISX neutral beam injectors, 3:54151 (CONF-780702-4) 
NEUTRINO-PROTON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS/ELASTIC 
SCATTERING 


Neutral current constraints on gauge models of weak and 
electromagnetic interactions, 3:53950 (BNL-24295) 
NEUTRINO-PROTON INTERACTIONS/SCATTERING 
AMPLITUDES 
Study of the isospin properties of single- oa roduction by 
neutrinos (1.5 GeV), 3:53916 (ANL- P-78-21) 
UTRINOS/CP INVARIANCE 


Oscillations among three neutrino types and CP violation, 3:53951 
NEUTRON CAPTURE-TO-FISSION RATIO 
See CAPTURE-TO-FISSION RATIO 
NEUTRON DETECTION/FISSION CHAMBERS 
Gamma and alpha compensated fission chamber (Patent), 3:53364 
Modification of the NBS double fission chamber for in-core 
operation in the Fast Test Reactor, 3:53355 (HEDL-TME-77- 
34(Vol.2)) 
NEUTRON DETECTORS 
See also ACTIVATION DETECTORS 
FISSION CHAMBERS 
MODERATING DETECTORS 
NEUTRON DETECTORS/DATA PROCESSING 
Dosimeter based adjustments of fast neutron spectra, 3:53369 
(HEDL-TME-14 )) 
NEUTRON DIFFUSION EQUATION/CALCULATION 
METHODS 
Nodal diffusion method with legendre polynomials, 3:52647 
(CONF-780401-) 
NEUTRON DIFFUSION EQUATION/THREE-DIMENSIONAL 
CALCULATIONS 
sag a mesh-unrestricted simulation code, 3:52650 (CONF- 
7 1 


ag DOSIMETRY/MODERATING DETECTORS 
tus for determining the dose equivalent of neutrons 
trate “5 3:53367 
IN FLUX/CALIBRATION STANDARDS 
aye hs of a lead pile coupled with fast reactor core of Yayoi 
as an oo energy neutron standard field, 3:52775 
-00 


(UTNL- ) 
NEUTRON FLUX/SPATIAL DISTRIBUTIO 
Nees _ of flux-mapping (CANDU-BLW), 3:52544 (CONF- 


80401-) 

NEUTRON MOISTURE METERS 

See MOISTURE GAGES 
NEUTRON MULTIPLIER FACILITY 

See SUBCRITICAL ASSEMBLIES 
NEUTRON RADIOGRAPHY/REVIEWS 

Neutron radiography in industry, 3:53317 

NEUTRON REACTIONS/CAPTURE 

CFRMF flux spectra determination (And reaction rate data), 
3:52756 (HEDL-TME-77-34(Vol.1)) 

Doorway states in s-, p-, and d-wave entrance channels in ?’7Pb + 
n reaction, 3:53992 

Energy levels of '*°Te populated in the **°Te(n,y) reaction, 
3:53985 (TREE-1116 

Level structure of **°Th from the #**Th(n,y) reaction using 2- and 
24-keV neutrons, 3:53998 (TREE-11 16) 

Neutron cross section calculations for **Pu, 7'Pu, 9 Pu, °U, 
237, °U in the energy region 1-150 keV (Coupled-channels 
method), 3:53994 (LA-tr-78-50) 

Nonfission reaction rate measurements in BIG-10, 3:53976 
(HEDL-TME-77-34(Vol.1)) 





NEUTRON REACTIONS/CAPTURE-TO-FISSION RATIO 


Nonfission reaction rate measurements in CFRMF: a re- 
evaluation, 3:53984 (HEDL-TME-77-34(Vol.1)) 

Reaction rate measurements, 3:53974 (HEDL-TME-77-34(Vol.2)) 

Resonance neutron capture in ®*Fe, °*Fe, and **Fe, 3:53973 

Review of cross section data important to the uranium-plutonium 
fuel cycle in thermal reactors, 3:53997 (CONF-780546-1) 

NEUTRON REACTIONS/CAPTURE-TO-FISSION RATIO 

Spectral fine-structure effects in the reactivity-reaction-rate 

method for determining capture-to-fission ratios, 3:53999 
NEUTRON REACTIONS/CHARGE-EXCHANGE REACTIONS 

CFRMF flux spectra determination (And reaction rate data), 
3:52756 (HEDL-TME-77-34(Vol.1)) 

Nonfission reaction rate measurements in BIG-10, 3:53976 
(HEDL-TME-77-34(Vol.1)) 

Reaction rate measurements, 3:53974 (HEDL-TME-77-34(Vol.2)) 

NEUTRON REACTIONS/COMPOUND-NUCLEUS 

REACTIONS 

Cross section evaluation for ENDF/B-V SAFE (15 MeV), 
3:53971 (HEDL-TME-77-34(Vol.2)) 

Integral (n,a) cross sections by helium measurement (0.1 to 0.8 
MeV), 3:53968 (HEDL-TME-77-34(Vol.1)) 

Neutron cross section calculations for **Pu, **?Pu, **Pu, 7°U, 
237), 9°) in the energy region 1-150 keV (Coupled-channels 
method), 3:53994 (LA-tr-78-50) 

NEUTRON REACTIONS/COORDINATED RESEARCH 

PROGRAMS 

Interlaboratory Reaction Rate program. 11th progress report, 
November 1975-October 1976, 3:53962 (HEDL-TME-77- 
34(Vol.2)) 

Interlaboratory Reaction Rate program. 11th Progress report, 
November 1975-October 1976, 3:53961 (HEDL-TME-77- 
34(Vol.1)) 

NEUTRON REACTIONS/CROSS SECTIONS 

Sensitivity analyses of fast reactor systems including thorium and 
uranium, 3:52576 (CONF-780622-43) 

NEUTRON REACTIONS/ELASTIC SCATTERING 

Doorway states in s-, p-, and d-wave entrance channels in 7’ Pb + 
n reaction, 3:53992 

Neutron cross section calculations for °°Pu, **4 Pu, 7° Pu, 7°U, 
237), 93°U in the energy region 1-150 keV (Coupled-channels 
method), 3:53994 (LA-tr-78-50) 

NEUTRON REACTIONS/FAST FISSION 


EBR-II derived fission yields from vanadium encapsulated fission 
monitors, 3:54003 (HEDL-TME-77-34(Vol.2)) 
NEUTRON REACTIONS/FISSION 


CFRMF flux spectra determination (And reaction rate data), 
m.. 52756 (HEDL-TME-77-34(Vol.1)) 

il reaction rates for CFRMF irradiations of 
U, **Pu, and 7°7Np, 3:54001 (HEDL-TME-77- 
saVol 1)) 

Fission product reaction rates for BIG-10 irradiation of **U, 
238, °Pu, and **’7Np, 3:54002 (HEDL-TME-77-34(Vol.1)) 

Interlaboratory consensus fission yields and subsidiary fission 
yields, 3:54005 (HEDL-TME-77-34(Vol.2)) 

Measurement of the fission cross sections of uranium-233 and 
= relative to uranium-235 from 1 keV to 30 MeV, 

Neutron cross section calculations for °Pu, *4*Pu, **Pu, °U, 
37, °U in the energy region 1-150 keV (Coupled-channels 
method), 3:53994 (LA-tr-78-50) 

ISNF fission rates and field characterization, 3:54004 
(HEDL-TME-77-34(Vol.2)) 

Quality control and calibration of miniature fission chambers by 
exposure to standard neutron fields. Application to the 
measurement of fundamental integral cross section ratios, 
3:53354 (HEDL-TME-77-34(Vol.1)) 

Reaction rate measurements, 3:53974 (HEDL-TME-77-34(Vol.2)) 

NEUTRON REACTIONS/INELASTIC SCATTERING 

Neutron cross section calculations for *°Pu, 7**Pu, 7*Pu, 7*U, 
237U), °U in the energy region 1-150 keV (Coupled-channels 
method), 3:53994 (LA-tr-78-50) 

Nonfission reaction rate measurements in BIG-10, 3:53976 
(HEDL-TME-77-34(Vol.1)) 

Nonfission reaction rate measurements in CFRMF: a re- 
evaluation, 3:53984 (HEDL-TME-77-34(Vol.1)) 

NEUTRON REACTIONS/PARTICLE PRODUCTION 

Search for charm production in neutron interactions near 250 

GeV/c, 3:53922 
NEUTRON REACTIONS/THERMAL FISSION 

Fission product reaction rates for **°U in NBS, 3:54000 (HEDL- 
TME-77-34(Vol.1)) 

NEUTRON REACTIONS/TOTAL CROSS SECTIONS 

Neutron cross section calculations for 7°Pu, ***Pu, 7*Pu, 2°U, 
337, 2° in the energy region 1-150 keV (Coupled-channels 
method), 3:53994 (LA-tr-78-50) 
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NEUTRON SOURCE FACILITIES/BEAM MONITORS 
System for detecting neutrons in the harsh radiation environment 
of a relativistic electron beam, 3:53350 (SAND-78-0513) 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
See also NISUS FACILITY 
NEUTRON SOURCES/CALIBRATION 
Measurement of thermal neutron fluxes by means of gold foils, 
3:54022 (HEDL-TME-77-34(Vol.1)) 
NEUTRON SOURCES/DESIGN 
Experimental area and remote handling facilities of the jet target 
intense neutron source, 3:54184 (LA-UR-78-1229) 
NEUTRON SPECTRA/CALIBRATION STANDARDS 
Applications of a lead pile coupled with fast reactor core of Yayoi 
as an intermediate energy neutron standard field, 3:52775 
(UTNL-R-0039) 
NEUTRONS 
See also FAST NEUTRONS 
NEUTRONS/ACTIVATION ANALYSIS 
Elemental content of animal feed, animal excreta, and sewage 
sludge (Neutron activation analysis), 3:53465 
NEVADA/AERIAL SURVEYING 
Discrimination of rock types and detection of hydrothermally 
altered areas in south-central Nevada by the use of computer- 
enhanced ERTS images, 3:53833 
NEVADA/ELECTRIC UTILITIES 
National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: Nevada, 3:52961 (NP- 
22990) 
NEVADA/HYDROTHERMAL ALTERATION 
Discrimination of rock types and detection of hydrothermally 
altered areas in south-central Nevada by the use of computer- 
enhanced ERTS images, 3:53833 
NEVADA/INFRARED SURVEYS 
Discrimination of rock types and detection of hydrothermally 
altered areas in south-central Nevada by the use of computer- 
enhanced ERTS images, 3:53833 
NEVADA/THORIUM ORES 
Hydrogeochemical and stream sediment reconnaissance basic data 
report for Winnemucca NTMS Quadrangle, Nevada, 3:52091 
(UCRL-52469) 
NEVADA/URANIUM DEPOSITS 
Hydrogeochemical and stream sediment reconnaissance basic data 
rt for Winnemucca NTMS Quadrangle, Nevada, 3:52091 
(UCRL-52469) 
NEVADA TEST SITE/GRANITES 
Design cost scoping studies. Nevada Test Site Terminal Waste 
Storage Program, Subtask 1.3: facility hardening studies, 
3:52154 (JAB-99-123) 
NEVADA TEST SITE/RADIATION MONITORING 
Quantitative aspects of plutonium field studies, 3:53475 (PNL- 
2 2 


NEVADA TEST SITE/RADIOACTIVE WASTE STORAGE 
Design cost scoping studies. Nevada Test Site Terminal Waste 
Storage Program, Subtask 1.3: facility hardening studies, 
3:52154 (JAB-99-123) 
NEVADA TEST SITE/TUFF 
Design cost scoping studies. Nevada Test Site Terminal Waste 
Storage Program, Subtask 1.3: facility hardening studies, 
3:52154 (JAB-99-123) 
HAMPS: C UTILITIES 
National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: New Hampshire, 3:52962 
(NP-22991) 
NEW JERSEY/ELECTRIC UTILITIES 
National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: New Jersey, 3:52967 (NP- 


National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
— and industrial services: New Mexico, 3:52968 (NP- 

NEW MEXICO/RESOURCE ASSESSMENT 

Annotated bibliography of natural resource information: 

northwestern New Mexico. Final report, 3:53493 (PB-276024) 
NEW YORK/AIR QUALITY 

Niagara frontier emission inventory, 1975. Particulate matter and 
sulfur dioxide point and area source inventories for Erie and 
27156) Counties in New York. Final report, 3:53449 (PB- 
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NEW YORK/CLIMATES 
Energy conservation via solar energy application to multi-family 
and commercial structures. Volume II. Solar energy atlas for 
New York State: Part II, 3:52231 (PB-276130) 
NEW YORK/ELECTRIC UTILITIES 
National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: New York, 3:52969 (NP- 
22999) 
NEW YORK/INSOLATION 
Energy conservation via solar energy application to multi-family 
and commercial structures. Volume II. Solar energy atlas for 
New York State: Part II, 3:52231 (PB-276130) 
NEW YORK/SOLAR FLUX 
Energy conservation via solar energy application to multi-family 
and commercial structures. Volume II. Solar energy atlas for 
New York State: Part II, 3:52231 (PB-276130) 
NEW ZEALAND/DISTRICT HEATING 
= ead a state of the art review, 1977, 3:52904 (NP- 
23272 
NEW ZEALAND/ENERGY POLICY 
Energy scenarios: supplementary studies. Report No. 33, 3:52937 
(NP-23292) 
NEW ZEALAND/ENERGY SUPPLIES 
Energy scenarios: supplementary studies. Report No. 33, 3:52937 
(NP-23292) 
NEWTON METHOD 
Quasi-Newton methods, motivation and theory, 3:54212 
NICHROME/COMPATIBILITY 
Friction and wear, 3:53160 (ORNL-5349) 
NICHROME/FRICTION 
Friction and wear, 3:53160 (ORNL-5349) 
NICHROME/THERMAL EXPANSION 
Effect of discontinuities as a means to alleviate thermal expansion 
mismatch damage in laminar composites, 3:53086 (N-78-13136) 
NICKEL/BIOLOGICAL ACCUMULATION 
Elevation of copper and nickel levels in primaries from black and 
—— ducks collected in the Sudbury district, Ontario, 
3:53595 
NICKEL/BIOLOGICAL EFFECTS 
Nickel and the metabolism of urea by Lemna paucicostate 
Hegelm. 6746, 3:53601 
NICKEL/CHARGED-PARTICLE TRANSPORT 
Lattice atom displacements produced near the end of implanted 
: — (Mean free path, vcancy production, excess range), 
:531 
NICKEL/ION COLLISIONS 
Examination of the Brueckner condition for the selection of 
molecular orbitals in correlated wavefunctions, 3:53874 
NICKEL/ION-ATOM COLLISIONS 
K-shell ionization of elements 15P to 2sNi for 0.4 to 3.8 MeV/amu 
10, B-ion bombardment, 3:53889 
NICKEL/NEON 20 REACTIONS 
Reactions between *°Ne and nickel, 3:53977 
NICKEL/PERMEABILITY 
Lattice atom displacements produced near the end of implanted 
e. — (Mean free path, vcancy production, excess range), 
:531 
NICKEL/PHYSICAL RADIATION EFFECTS 
Lattice atom displacements produced near the end of implanted 
e — (Mean free path, vcancy production, excess range), 
NICKEL/QUANTITATIVE CHEMICAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 
NICKEL 58 TARGET/HELIUM 3 REACTIONS 
Energy dependence of the optical mode! parameters for *He ions 
scattered from “Ca and **Ni (27.7 to 83.5 MeV; optical-model 
analysis), 3:53975 
NICKEL 58 TARGET/NEON 20 REACTIONS 
Heavy ion clusters in the TDHF approximation (112 to 384 MeV, 
cross sections), 3:53967 (UCRL-81179) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL ALLOYS/EXTRUSION 
Investigation of processing microstructures and properties of 
oxide dispersion strengthened cobalt alloy extruded shapes. 
Final technical report, 1 September 1974-31 December 1976 
(Cu-20Ni-18Cr-4.5A1-1.75Y20Os), 3:53167 (AD-A-048593) 
NICKEL ALLOYS/OXIDATION 
Investigation of processing microstructures and properties of 
oxide dispersion strengthened cobalt alloy extruded shapes. 
Final technical report, 1 September 1974-31 December 1976 
(Cu-20Ni-18Cr-4.5A]-1.75Y2Os), 3:53167 (AD-A-048593) 


NIOBIUM IODIDES/HYDROGENATION 


NICKEL BASE ALLOYS 
See also NICHROME 
WASPALOY 
NICKEL BASE ALLOYS/CATALYTIC EFFECTS 
Studies of the methanation catalysts ThNis and ZrNis by Auger 
and characteristic energy loss spectra, 3:52208 
NICKEL OXIDES/PHYSICAL PROPERTIES 
Effect of method of preparation on the efficiency of naphtha 
reformation catalysts (Effect of precipitating agents on physical 
properties), 3:51954 
CKEL-CADMIUM BATTERIES/CONTROL SYSTEMS 
Development of a multiplexed bypass control system for 
aerospace batteries, 3:52854 (N-78-12317) 
NIGHTGLOW 
See AIRGLOW 
NIOBIUM/CHARGED-PARTICLE TRANSPORT 
Lattice atom displacements produced near the end of implanted 
p* tracks, 3:53136 
NIOBIUM/MAGNETIC FLUX 
Fundamental fluxoid-defect interactions in irradiated 
superconductors, 3:53138 
NIOBIUM/PERMEABILITY 
Lattice atom displacements produced near the end of implanted 
p* tracks, 3:53136 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Effect of low-temperature neutron irradiation on the critical 
current of some superconducting materials, 3:53150 
Fundamental fluxoid-defect interactions in irradiated 
superconductors, 3:53138 
Lattice atom displacements produced near the end of implanted 
p* tracks, 3:53136 
Low-temperature irradiation of niobium with 15-MeV neutrons, 
3:53137 
NIOBIUM/SUPERCONDUCTIVITY 
Gap anisotropy and T/sub c/ enhancement: general theory, and 
calculations for Nb, using Fermi surface harmonics, 3:54028 
NIOBIUM ALLOYS 
See also INCONEL 600 
INCONEL 718 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/AC LOSSES 
Effect of metallurgical treatments on ac losses of NbsSn produced 
by solid state diffusion, 3:54031 
NIOBIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of irradiation on the critical currents of alloy and 
compound superconductors, 3:53144 
Effect of low-temperature neutron irradiation on the critical 
current of some ae gramemecpy pers 3:53150 
Influence of radiation damage on the maximum attainable 
magnetic field for toroidal fusion magnet systems, 3:53148 
Low-temperature 30 GeV-proton effects on critical properties of 
type-II superconducting filamentary conductors, 3:53146 
Neutron irradiation effect on NbTi and NbsSn and their 
application in superconducting magnets for fusion reactions, 
53141 


Neutron irradiation of superconducting compounds, 3:53149 
NIOBIUM ALLOYS/RADIATION HARDENING 
Neutron irradiation effect on long-term strength of zirconium and 
its 1% niobium alloy, 3:53152 
NIOBIUM ALLOYS/SUPERCONDUCTIVITY 
Improvements in critical current densities of NbsSn by solid 
solution additions of Sn in Nb, 3:53126 
NIOBIUM BASE ALLOYS/ORDER PARAMETERS 
Structural studies of order, disorder, and stoichiometry in some 
high T/sub c/ Nb-base A-15 superconductors, 3:53083 
NIOBIUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Changing of the critical current density of NbsSn, 3:53147 
Effect of low-temperature neutron irradiation on the critical 
current of some superconducting materials, 3:53150 
Influence of radiation damages on the superconducting properties 
of NbsSn, 3:53151 
Low-temperature deuteron irradiation of differently reacted 
NbsSn superconductors, 3:53139 
Mechanism for the degradation of superconducting transition 
temperatures on high energy neutron irradiation in A-15 
compounds, 3:53142 
X-ray study of fission fragment induced structural damage in 
NbsSn, 3:53145 
NIOBIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Structural studies of order, disorder, and stoichiometry in some 
high T/sub c/ Nb-base A-15 superconductors, 3:53083 
NIOBIUM COMPOUNDS/CHEMICAL VAPOR DEPOSITION 
boy of refractory compounds from the gaseous phase, 
5315 
NIOBIUM IODIDES/HYDROGENATION 
Reaction of hydrogen with metallic and reduced halides. The 
requirement of delocalized electrons for reaction, 3:53209 





NISUS FACILITY/NEUTRON SPECTRA 


NISUS FACILITY/NEUTRON SPECTRA 
Sensitivity studies of the NISUS facility, 3:52750 (CONF-780401-) 
NITRATES/CATIONS 
Sulfate and nitrate data from the California aerosol 
characterization experiment (ACHEX), 3:53416 
NITRATES/DAILY VARIATIONS 
Sulfate and nitrate data from the California aerosol 
characterization experiment (ACHEX), 3:53416 
NITRATES/PARTICLE SIZE 
Sulfate and nitrate data from the California aerosol 
characterization experiment (ACHEX), 3:53416 
NITRATES/SPATIAL DISTRIBUTION 
Sulfate and nitrate data from the California aerosol 
characterization experiment (ACHEX), 3:53416 
NITRATES/UPTAKE 
Accelerated nitrate uptake in wheat seedlings: effects of 
ammonium and nitrite pretreatments and of 6-methylpurine and 
uromyein, 3:53602 
iC ACID/SOLVENT PROPERTIES 
Investigation of the electrolytic dissolution of plutonium, 3:53235 
(RFP-2729) 
NITRIC OXIDE/SAMPLING 
Toxic gases in heavy duty diesel truck cabs. Final report, October 
1976-October 1977, 3:53412 (PB-275957) 
NITRIC OXIDE/SPECTROPHOTOMETRY 
Tentative test method for nitrogen oxides (combined) content in 
the atmosphere by the Griess-Saltzman reaction, 3:53429 
IES/CHEMICAL VAPOR DEPOSITION 
——— of refractory compounds from the gaseous phase, 
NITRO COMPOUNDS/CHEMICAL PREPARATION 
— of trinitrotrimethylaminobenzene, 3:53222 (SAND-78- 


16) 
NITRO COMPOUNDS /PHYSICAL PROPERTIES 
Preparation of trinitrotrimethylaminobenzene, 3:53222 (SAND-78- 
6016 


1 
NITROGEN/ADSORPTION 
Porosity of coals and coal products, 3:51725 (FE-2030-TR7) 
NITROGEN/BIOLOGICAL EFFECTS 
Dissolved atmospheric gas supersaturation of water and the gas 
bubble disease of fish. Completion report (O2, Nz, COs, Ar), 
3:53535 (PB-276122) 
NITROGEN/ELECTRON-MOLECULE COLLISIONS 
Recent applications of the R-matrix method to problems in low- 
eee scattering (Cross sections), 
Theory of low-energy electron-molecule collisions: a comparison 
of electron-CO, and electron-N:2 elastic and rotational-excitation 
cross sections (Total cross sections, polarization), 3:53887 
NITROGEN/KJELDAHL M OD 
Standard test method for total nitrogen in lubricating oils by 
modified Kjeldahl method, 3:52005 
NITROGEN/PHASE STUDIES 
Vapor-liquid equilibria of nitrogen, methane, ethane, and propane 
mixtures at LNG temperatures from total pressure 
measurements (For use in design of equipment for storage and 
handling of LNG), 3:52053 
NITROGEN/REMOVAL 
Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Quarterly 
report, September 1977-November 1977, 3:51713 (FE-2321-25) 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Fourth quarterly report, March 20-June 20, 
1976, 3:51676 -2028-T5) 
NITROGEN/SCINTILLATION QUENCHING 
Quenching of ogre excited UF by selected inorganics 
(Rate constants), 3:5 
NITROGEN 13/BIOLOGICAL ACCUMULATION 
Initial organic products of fixation of on by root 
nodules of soybean (Glycine max), 3:535 
NITROGEN 14 REACTIONS 
Heavy ion clusters in the TDHF approximation (112 to 384 MeV, 
cross sections), 3:53967 (UCRL-81179) 
NITROGEN 15 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Coherence widths in 77 Al measured with the '*C(5N, a) reaction 
(21.4 to 39.0 MeV: excitation functions), 3:53970 
NITROGEN DIOXIDE/BIOLOGICAL EFFECTS 
Role of time as a factor in the toxicity of chemical compounds in 
intermittent and continuous exposures. Part I. Effects of 
continuous exposure, 3:53707 
Role of time as a factor in the toxicity of chemical compounds in 
intermittent and continuous exposures. Part II. Effects of 
intermittent exposure, 3:53708 
NITROGEN DIOXIDE/SAMPLING 
Toxic gases in heavy duty diesel truck cabs. Final report, October 
1976-October 1977, 3:53412 (PB-275957) 
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NITROGEN DIOXIDE/SPECTROPHOTOMETRY 

Standard test method for nitrogen dioxide content of the 
atmosphere (Griess-Saltzman reaction), 3:53195 

Standard test method for oxidant content of the atmosphere 
(neutral KI), 3:53423 

Tentative test method for nitrogen oxides (combined) content in 
the atmosphere by the Griess-Saltzman reaction, 3:53429 

NITROGEN IONS/ION-MOLECULE COLLISIONS 
Bonding effect in X-ray spectra induced by 84 MeV N* ions, 
3:53893 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
NITROGEN OXIDES/ABSORPTION SPECTROSCOPY 
Standard test method for oxides of nitrogen in gaseous combustion 
products (phenol-disulfonic acid procedures), 3:53196 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 

Some pecularities of nitrogen oxide formation in highly boosted 
combustion chambers with successive injection of air into the 
combustion zone, 3:52394 

NITROGEN OXIDES/AIR POLLUTION CONTROL 

Method for regenerating iron-EDTA solutions used for scrubbing 
plug gases (Patent), 3:53334 

Technical assessment of NOx removal processes for utility 
application. Final report Oct 76-Jul qi, 3:52434 (PB-276637) 

Toxicity of exhaust gases of gas turbine engines, 3:53066 

NITROGEN OXIDES/CHEMICAL REACTION YIELD 

Formation of nitrogen oxides by a burner consuming liquid fuel 
with nitrogen product additions, 3:52013 

Role of oxygen in the improvement of combustion performance of 

last furnace gas, 3:51881 
NITROGEN OXIDES/ECOLOGICAL CONCENTRATION 

Effect of fuel bound nitrogen on oxides of nitrogen emission from 
a gas turbine engine. Interim report, 3:53404 (AD-A-048382) 

Nitrogen source differentiation through carbon isotopes. 
Technical completion report, 3:53514 (PB-275777) 

NITROGEN OXIDES/ENVIRONMENTAL EFFECTS 

Panel III: plants as sources of airborne materials, 3:53410 (CONF- 
7608 116-) 

NITROGEN OXIDES/QUANTITATIVE CHEMICAL 

ANALYSIS 

Nitrogen source differentiation through carbon isotopes. 
Technical completion report, 3:53514 (PB-275777) 

NITROGEN OXIDES/REMOVAL 

Design of pretreatment unit for Kr-85 recovery system, 3:52146 
(PNCT-831-76-01) 

Environmental control implications of generating electric power 
from coal: 1977 technology status report. Appendix G. State-of- 
the-art review for simultaneous removal of nitrogen oxides and 
sulfur oxides from flue gas, 3:51764 (ANL/ECT-3(App.G)) 

NITROGEN OXIDES/SYNTHESIS 

Some pecularities of nitrogen oxide formation in highly boosted 
combustion chambers with successive injection of air into the 
combustion zone, 3:52394 

NITROGEN SULFID 
See SULFUR NITRIDES 
NITROSO COMPOUNDS/CARCINOGENS 
Liver cell-mediated mutagenesis of mammalian cells by liver 
carcinogens (Carcinogen screening method), 3:53692 
NITROUS OXIDE/INHALATION 
Nitrous oxide self-administration by the squirrel monkey, 3:53547 
NOBELIUM/ELECTRON-ATOM COLLISIONS 
Refined ab initio relativistic electron binding-energy and Auger 
transition-energy calculations, 3:53892 
NOISE/CONTROL 
Control of the mining environment, 3:51836 
NOISE/ENVIRONMENTAL EFFECTS 

Noise-control needs in the developing energy technologies, 

3:52423 (COO-4389-1) 
NOISE/REVIEWS 

Noise-control needs in the developing energy technologies, 
3:52423 (COO-4389-1) 

NOISE POLLUTION/ENVIRONMENTAL IMPACTS 

Negative declaration section 16(c) (4) coordination for Liberty 
Airport, Northwest, America (model environmental impact 
statement number 4). Final report, 3:53546 (AD-A-049299) 

NOISE POLLUTION ABATEMENT/RECOMMENDATIONS 

Noise-control needs in the developing energy technologies, 
3:52423 (COO-4389-1) 

NOISE POLLUTION ABATEMENT/RESEARCH PROGRAMS 

Noise-control needs in the developing energy technologies, 
3:52423 (COO-4389-1) 

NOISE POLLUTION CONTROL 
See also POLLUTION CONTROL EQUIPMENT 
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NOISE POLLUTION CONTROL/RECOMMENDATIONS 
Noise-control needs in the developing energy technologies, 
3:52423 (COO-4389-1) 
NOISE POLLUTION CONTROL/RESEARCH PROGRAMS 
Noise-control needs in the developing energy technologies, 
3:52423 (COO-4389-1) 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE TESTING 
See also INDUSTRIAL RADIOGRAPHY 
NONDESTRUCTIVE TESTING/REVIEWS 
Recent developments in nondestructive testing, 3:53314 
NON-EQUILIBRIUM PLASMA/TW LASMA/TWO-DIMENSIONAL 
CALCULATI 


teodueminad analysis of a diagonal-type nonequilibrium 
plasma MHD generator, 3:52987 
NONLINEAR PROBLEMS/NUMERICAL SOLUTION 
Quasi-Newton methods, motivation and theory, 3:54212 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NORTH ANNA-1 REACTOR/COOLING PONDS 
Analysis of cooling effectiveness and transient long-term 
simulations of a cooling lake, 3:52748 
NORTH ANNA-2 REACTOR/COOLING PONDS 
Analysis of cooling effectiveness and transient long-term 
simulations of a cooling lake, 3:52748 
NORTH ANNA-3 REACTOR/COOLING PONDS 
Analysis of cooling effectiveness and transient long-term 
simulations of a cooling lake, 3:52748 
NORTH ANNA-4 REACTOR/COOLING PONDS 
Analysis of cooling effectiveness and transient long-term 
simulations of a cooling lake, 3:52748 
NORTH CAROLINA/ELECTRIC 
National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: North Carolina, 3:52963 
(NP-22992) 
NORTH CAROLINA/GEOCHEMICAL SURVEYS 
Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, 
Greensboro 1° x 2° NTMS area, North Carolina and Virginia. 
National Uranium Resource Evaluation Program, 3:53512 
(DPST-78-146-4) 
NORTH CAROLINA/GEOLOGICAL SURVEYS 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. ene report, October 1- 
December 31, 1977, 3:52323 (VPI-SU-5648-1) 
NORTH CAROLINA/GEOTHERMAL EXPLORATION 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, October 1- 
December 31, 1977, 3:52323 (VPI-SU-5648-1) 
NORTH CAROLINA/GEOTHERMAL RESOURCES 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, October 1- 
December 31, 1977, 3:52323 (VPI- 1-SU-5648-1) 
NORTH DAKOTA/ELECTRIC 
National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commercial, and industrial services: North Dakota, 3:52956 
(NP-22984) 
NORTH SEA 
Heave-ho’, 3:52029 
NORTH SEA/GEOPHYSICAL SURVEYS 
Textural analysis by statistical parameters and its application to the 
mapping of flow-structures in wetlands. Mudflat area at the 
German coast of the North Sea, 3:53815 (CONF-770478-P2) 
NORTH SEA/PETROLEUM DEPOSITS 
North Sea oil and the UK economy: II, 3:51964 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORTHERN TERRITORY/URANIUM DEPOSITS 
Geologic setting and relevant exploration features of the Jabiluka 
uranium d its, 3:52092 
NORTHWEST IRIES/RESOURCES 
Mineral production in the territories, 3:51837 
NOVO VORONEZH-1 REACTO 
See WWER-1 REACTOR 
NOVO VORONEZH-2 REACTOR 
See WWER-2 REACTOR 
ay VORONEZH-3 REACTOR 


See WWER-4 REACTOR 
NOZZLES/DESIGN 
Design procedure for ved reinforced flush nozzles in spherical 
pressure vessels, 3:526 


NUCLEAR MEDICINE 


NOZZLES/FABRICATION 
Study on fabrication method of low stress concentrated saddle 
type piping branch nozzle (PWR), 3:52477 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/REACTOR COMPONENTS 
Installation of keyway extenders, front face process tubes: design 
change P-3428, 3:52780 (UNI-NUSAR-9) 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR DATA COLLECTIONS/DATA PROCESSING 
— > from a simple numeric data file, 3:53960 (CONF- 
80587- 
NUCLEAR ENGINEERING/RESEARCH PROGRAMS 
Nuclear Technology Division annual progress report for period 
ending September 30, 1976, 3:52664 (TREE-1116) 
NUCLEAR EXPLOSIONS 
See also UNDERGROUND EXPLOSIONS 
NUCLEAR EXPLOSIONS/SIMULATION 
A new simulation facility for atomic explosions-Project Fax. phase 
II-definition and design of experimental facility. Final report, 26 
March-31 October 1976, 3:53243 (AD-A-048794) 
Development of high energy density simulator. Final report 15 
Apr 75-15 Dec 76, 3:53395 (AD-A-048873) 
NUCLEAR EXPLOSIONS/UNDERGROUND EXPLOSIONS 
Operation FULCRUM: onsite radiological safety report, October 
1976-September 1977, 3:53440 (NVO-0410-45) 
NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/METEOROLOGY 
Meteorological measurements at PNC Tokai Works, 3:52744 
(PNCT-831-77-01) 
NUCLEAR FACILITIES/PHYSICAL PROTECTION DEVICES 
Users guide for EASI graphics, 3:52173 (SAND-78-0112) 
NUCLEAR FUELS 


See also DENATURED FUEL 
FUEL ELEMENTS 
FUEL SLURRIES 
MOLTEN SALT FUELS 
SOLID FUELS 
SPENT FUELS 
NUCLEAR FUELS/NEUTRON REACTIONS 

Interlaboratory Reaction Rate program. 11th progress report, 
November 1975-October 1976, 3:53962 (HEDL-TME-77- 
34(Vol.2)) 

Interlaboratory Reaction Rate program. 11th Progress report, 
November 1975-October 1976, 3:53961 (HEDL-TME-77- 
34(Vol.1)) 

NUCLEAR INDUSTRY/HEALTH HAZARDS 

Trace substances and electric power generation: the need for 
epidemiological studies to determine health risks (Metals, gases, 
organic compounds), 3:53728 

NUCLEAR INDUSTRY/PUBLIC OPINION 

Experience of the CEGB with public consultation concerning the 
operation of nuclear power stations (UK), 3:52833 

Nuclear power in the public eye, 3:52830 

NUCLEAR INDUSTRY/PUBLIC RELATIONS 

Experience of the CEGB with public consultation concerniag the 

operation of nuclear power stations (UK), 3:52833 
NUCLEAR MATERIALS DIVERSION/COMPARATIVE 

EVALUATIONS 

Evaluation of the use of calorimetry for shipper-receiver 
measurements of plutonium, 3:52169 G/CR-0014) 

NUCLEAR MATERIALS MANAGEMENT 

Overview of material control and accountability considerations 

for a waste isolation 4 pres 3:52153 (CONF-780622-41) 
NUCLEAR MATERIALS MANAGEMENT/ACCOUNTING 

Dynamic special nuclear materials control and accountability 
system prototype, 3:52179 (Y/DA-7894) 

Minimum variance linear unbiased estimators of loss and 
inventory, 3:52181 

On forming linear combinations of accounting data to detect 
constant small losses, 3:52180 

Reconstruction of an account's past, 3:52182 

NUCLEAR MATERIALS MANAGEMENT/DOMESTIC 

SAFEGUARDS 

Estimates of LLEA officer availability, 3:52176 (SAND-78-8651) 

NUCLEAR MATERIALS MANAGEMENT/PHYSICAL 

PROTECTION DEVICES 

Tactical game for use in the development and evaluation of road 
transit physical protection systems, 3:52177 (SAND-78-8652) 

(CLEAR MATTER/STRUCTURAL MODELS 

High spin effects in superdense matter (Symmetric second-rank 

tensor), 3:54008 (ORO-3992-336) 
CLEAR MEDICINE 


See also BIOMEDICAL RADIOGRAPHY 





NUCLEAR MEDICINE/BIBLIOGRAPHIES 


RADIOPHARMACEUTICALS 
RADIOTHERAPY 
SCINTISCANNING 
NUCLEAR MEDICINE/BIBLIOGRAPHIES 
and treatment of non-Hodgkin's lymphomas, 3:53672 
(NTISUB/D-379) 
Diagnosis and treatment of sarcomas and related tumors, 3:53675 
(NTISUB/D-387) 
Nuclear medicine in cancer diagnosis and management, 3:53670 
Fg nar «gh 
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See also PROTON-DEUTERON INTERACTIONS 
NUCLEON-DEUTERON INTERACTIONS/SCATTERING 
AMPLITUDES 
Dispersion relation approach to three-body systems, 3:53959 
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Vitamin E deficiency worsens hematological response to lead 
poisoning (Rats), 3:53714 


Oo 


OAK RIDGE GASEOUS DIFFUSION PLANT 
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Toxic trace elements and oil shale production, 3:53466 
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Terrestrial effects of oil shale development and development of 
chemical reactions, stability and transport model of oil shale 
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OIL SPILLS/BIOLOGICAL EFFECTS 

Biological effects of the water-soluble fractions of a No. 2 fuel oil 
on the — shrimp, Lucifer Faxoni, 3:51976 
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Oil and aquatic ecosystems, tanker safety, and oil pollution 
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OIL SPILLS/ENVIRONMENTAL IMPACTS 

Fate and effects of petroleum hydrocarbons in marine coastal 
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Summarization and interpretation of historical physical 
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OIL WELLS/DRILL PIPES 
— of drill pipe string in a well (static problems), 
51 
Inertia welding of drill pipe, 3:51934 
OIL WELLS/DRILL STEM TESTIN' 
— and interpretation of drill stem test, 3:51930 (LBL- 


OIL WELLS/ELECTRIC GROUNDS 
Numerical calculation of complex deep anodic grounding in two- 
layered soil, 3:51958 
OIL WELLS/ELECTRIC LOGGING 
Oil and gas instrumenttion (For predicting and managing the 
performance of oil and gas reservoirs), 3:51928 (LBL-7027) 
OIL WELLS/FLUID FLOW 
Variable flow well test analysis by a computer assisted matching 
procedure, 3:51948 
OIL WELLS/MATHEMATICAL MODELS 
— of fractional-linear programming to solve the problem 
minimum prime costs of petroleum production, 3:51947 
OIL ‘WELLS/MICROEMULSION FLOODING 
a = a chemical flood breathe new life into a tired old 
t, 3: 
OIL WELLS/NEUTRON LOGGING 
Oil and gas instrumenttion (For predicting and managing the 
performance of oil and gas reservoirs), 3:51928 (LBL-7027) 
OIL WELLS/PIPE JOINTS 
Some problems of clamp joints of oil field equipment, 3:51945 
OIL WELLS/PLUGGING 
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OIL WELLS/PRESSURE GRADIENTS 
erty behavior of wells intercepting fractures, 3:51929 (LBL- 
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NOVEMBER 30, 1978 


OIL WELLS/SAFETY 
Numerical calculation of complex deep anodic grounding in two- 
layered soil, 3:51958 
OIL WELLS/STEAM INJECTION 
Oil recovery process utilizing air and superheated steam (Patent), 
3:52074 
OIL WELLS/TESTING 
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(LBL-7027) 
OIL WELLS/WATERFLOODING 
Application of fractional-linear programming to solve the problem 
of minimum prime costs of petroleum production, 3:51947 
Changes in petroleum yield of a stratum model with petroleum 
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Effect of magnetic treatment of water on the process of 
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Surfactant oil recovery process (Patent), 3:51933 
OIL WELLS/WELL CASINGS 
Stone porosity in bottom hole zone casing with sand-resin and 
sand-cement mixtures, 3:51940 
OIL WELLS/WELL DRILLING 
Hydrodynamic principles of improving the technology of wiring 
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Pressure behavior of wells intercepting fractures, 3:51929 (LBL- 
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An evaluation of oil and grease contamination associated with 
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OKLO PHENOMENON/EXPLORATION 
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Elements for a synthesis of the results obtained in the field of 
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ONCOGENIC VIRUSES/BIOLOGICAL EFFECTS 
Stimulation of immune response in hybrid mice following 
Rauscher virus infection, 3:53629 
ONTOGENESIS/TEMPERATURE EFFECTS 
Vertebral variation in zebrafish (Brachydanio rerio) related to the 
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ONTOGENESIS/TIME MEASUREMENT 
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Intracellular transport of vitellogenin in Xenopus oocytes: an 
autoradiographic study, 3:53581 
OOCYTES/ELECTRON MICROSCOPY 
Intracellular transport of vitellogenin in Xenopus oocytes: an 
autoradiographic study, 3:53581 
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(Organization of Petroleum Exporting Countries.) 
OPEC/ECONOMIC IMPACT 
OPEC and the dollar dilemma, 3:52873 
OPEC and the Middle East: the impact of oil on societal 
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OPEC/SOCIAL IMPACT 
OPEC and the Middle East: the impact of oil on societal 
development (Book), 3:52945 
OPEN-CYCLE COOLING SYSTEMS 
See also COOLING SYSTEMS 
OPEN-CYCLE COOLING SYSTEMS/COOLING TOWERS 
Precipitation in the environment of wet cooling towers, 3:53448 
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OPEN-CYCLE COOLING SYSTEMS/SYSTEMS ANALYSIS 
Progress of research on waste energy management for electric 
power plants. IIT Waste Energy Management Project progress 
report No. 2, 3:52903 (COO-4531-2) 
OPERATORS (MATHEMATICAL) 
See MATHEMATICAL OPERATORS 


ORGANIC COMPOUNDS/HAZARDS 


OPTICAL PROPERTIES/SEASONAL VARIATIONS 

Multi-seasonal data analysis and some extensions for 
environmental monitoring, 3:53638 (CONF-770478-P1) 

OPTICAL SCANNERS/DESIGN 

Multispectral system analysis through modeling and simulation, 
3:53653 (CONF-770478-P2) 

Prototype active scanner for nighttime oil spill mapping and 
classification, 3:53509 (CONF-770478-P2) 

OPTICAL SCANNERS/RESOLUTION 
LANDSAT-D thematic mapper simulation using aircraft 
multispectral scanner data, 3:53785 (CONF-770478-P1) 
OPTICAL SYSTEMS/PHYSICAL RADIATION EFFECTS 
Tripling yag frequency, 3:53293 
OPTIMIZATION/COMPUTER CODES 

New method for nonlinear optimization problems with a few 

variables (SCOOP), 3: 34196 (JAERI-M-7229) 
ORBITAL SOLAR POWER PLANTS/CONSTRUCTION 

Solar power satellite. System definition study. Part 1, Volume 3: 
Construction, transportation and cost analyses, 3:52257 (N-78- 
13101) 

ORBITAL SOLAR POWER PLANTS/COST 

Solar power satellite. System definition study. Part 1, Volume 3: 
Construction, transportation and cost analyses, 3:52257 (N-78- 
13101) 

ORBITAL SOLAR POWER PLANTS/FEASIBILITY STUDIES 

Solar power satellite: concept evaluation. activities report. volume 
1: summary. volume 2: detailed report. Activities report, July 
1976-June 1977, 3:52254 (N-78-12116) 

ORBITAL SOLAR POWER PLANTS/MICROWAVE POWER 

TRANSMISSION 

Initial assessment: electromagnetic compatibility aspects of 
proposed SPS Microwave Power Transmission System (MPTS) 
operations, 3:52441 (PNL-2482) 

Solar power satellite 50 kW VKS-7773 cw klystron evaluation. 
Final report, 15 Jan-15 May 1977, 3:52259 (N-78-13106) 

ORBITAL SOLAR POWER PLANTS/PLANNING 

Solar power satellite: system definition study. Part 1, Volume 1. 
Executive summary, 3:52255 (N-78-13099) 

ORBITAL SOLAR POWER PLANTS/RECTENNAS 

Candidate locations for SPS rectifying antennas, 3:52260 (N-78- 
13553) 

ORBITAL SOLAR POWER PLANTS/TRANSPORT 

Solar power satellite. System definition study. Part 1, Volume 2. 
System requirements and energy conversion options, 3:52256 
(N-78-13100) 

Solar power satellite. System definition study. Part 1, Volume 5: 
SPS transportation. Representative system descriptions, 3:52258 
(N-78-13103) 

ORE PROCESSING/LEACHING 
Heap leaching of uranium: a case history, 3:52095 
OREGON/ENERGY SOURCE DEVELOPMENT 

Energy supply and environmental impacts: conventional energy 

sources. Study module (final), 3:52919 (PB-276410) 


See also IRON ORES 
THORIUM ORES 
URANIUM ORES 
ORES/GAMMA-GAMMA LOGGING 
Investigation of the spectra of scattered gamma radiation for the 
inversion region of gamma-gamma sondes, 3:53392 (UCRL- 
Trans-11395) 
ORGANIC ARSENIC COMPOUNDS/BIODEGRADATION 
Demethylation of MSMA by soil microorganisms (Monosodium 
methanearsonate), 3:53469 
ORGANIC ARSENIC COMPOUNDS/CHEMICAL ANALYSIS 
Atmospheric inorganic and organic arsenic, 3:53434 
ORGANIC ARSENIC COMPOUNDS/ECOLOGICAL 
CONCENTRATION 
Atmospheric inorganic and organic arsenic, 3:53434 
Biogeochemistry of arsenic on polluted sites in S. W. England, 
3:53463 
ORGANIC COMPOUNDS 
See also AMINES 
CARBOHYDRATES 
HYDROCARBONS 
NUCLEIC ACIDS 
NUCLEOTIDES 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/HAZARDS 
Sampling and analysis of trace quantities of hazardous organic 
materials in environmental samples, 3:53528 





ORGANIC COMPOUNDS/HEALTH HAZARDS 


ORGANIC COMPOUNDS/HEALTH HAZARDS 
Trace substances and electric power generation: the need for 
studies to determine health risks (Metals, gases, 
ganic compounds), 3:53728 
ORGANIC COMPOUNDS/MOLECULAR STRUCTURE 
I. Structural studies of termite defense secretions. II. Structural 
studies of natural products of marine nudibranchs (Kempene, 
tridachione), 3:53551 (IS-T-805) 
ORGANIC COMPOUNDS/MONITORING 
An antibody technique for detecting small molecular weight 
substances in water: a feasibility study. Final report, October 
1976-September 1977, 3:53504 (AD-A-048320) 
ORGANIC COMPOUNDS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Sampling and analysis of trace quantities of hazardous organic 
materials in environmental samples, 3:53528 
ORGANIC COMPOUNDS/S 
Sampling and analysis of trace quantities of hazardous organic 
in environmental samples, 3:53528 
ORGANIC FLUORINE COMPOUNDS 
See also FLUORINATED ALIPHATIC HYDROCARBONS 
ORGANIC FLUORINE COMPOUNDS/PHOTOCHEMICAL 
REACTIONS 
Photochemistry of tetrafluorodiphosphine and chemistry of 
chelating fluorophospine ligands. Final report, 1 June 1974-31 
August 1977, 3:53227 (AD-A-048429) 
ORGANIC HALOGEN COMPOUNDS 
See also HALOGENATED AROMATIC HYDROCARBONS 
ORGANIC FLUORINE COMPOUNDS 
ORGANIC HALOGEN COMPOUNDS/BIOLOGICAL 
ACCUMULATION 
Movements of heavy metals and organohalogens through food 
chains and their effects on populations and communities, 
3:53437 
ORGANIC HALOGEN COMPOUNDS/CHEMICAL ANALYSIS 
Anal methodology, 3:53438 
ORGANIC HALOGEN COMPOUNDS/ENVIRONMENTAL 
TRANSPORT 
Movements of heavy metals and organohalogens through food 
= and their effects on populations and communities, 
3:53437 
ORGANIC HALOGEN COMPOUNDS/MONITORING 
Analytical methodology, 3:53438 
ORGANIC HALOGEN COMPOUNDS/QUANTITATIVE 
CHEMICAL ANALYSIS 
Chromatographic profile and analysis of trace organic compounds 
in selected water (Halomethanes), 3:53433 
ORGANIC HALOGEN COMPOUNDS/TRACE AMOUNTS 
Chromatographic profile and analysis of trace organic compounds 
in selected water (Halomethanes), 3:53433 
ORGANIC MERCURY COMPOUNDS 
See alco METHYLMERCURY 
ORGANIC MERCURY COMPOUNDS/BIOSYNTHESIS 
Ethylmercury: formation in plant tissues and relation to 
methylmercury formation, 3:53464 
ORGANIC NITROGEN COMPOUNDS 
See also AMINES 
AMINO ACIDS 
CARBAZOLES 
CHLOROPHYLL 
HEMOGLOBIN 
NITRO COMPOUNDS 
NITROSO COMPOUNDS 
NUCLEIC ACIDS 
NUCLEOTIDES 
PROLINE 
PROTEINS 
PYRIDINES 
QUINOLINES 
THYMIDINE 


UREA 
ORGANIC NITROGEN COMPOUNDS/REMOVAL 
Research and development of an advanced process for the 
conversion of coal to synthetic gasoline and other distillate 
fuels. Quarterly technical progress report No. 6, August- 
October 1977, 3:51712 (FE-2306-18) 
ORGANIC PHOSPHORUS COMPOUNDS 
See also NUCLEIC ACIDS 
NUCLEOTIDES 
PHOSPHONATES 
ORGANIC PHOSPHORUS COMPOUNDS/CHEMICAL 
PREPARATION 
Synthesis, properties, and structure of iodosulfinate salts, 3:53217 
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ORGANIC PHOSPHORUS COMPOUNDS/PHOTOCHEMICAL 
REACTIONS 


Photochemistry of tetrafluorodiphosphine and chemistry of 
chelating fluorophospine ligands. Final report, 1 June 1974-31 
August 1977, 3:53227 (AD-A-048429) 

ORGANIC SULFUR COMPOUNDS 
See also THIONAPHTHENES 
ORGANIC SULFUR COMPOUNDS/REMOVAL 
Advances in coal beneficiation, 3:51674 (CONF-78061 1-5) 
ORGANOMETALLIC COMPOUNDS 
See also ORGANIC MERCURY COMPOUNDS 
ORGANOMETALLIC COMPOUNDS/CHEMICAL 

REACTIONS 

Reduction of carbon monoxide promoted by alkyl and hydride 
derivatives of permethylzirconocene, 3:53216 

ORGANOMETALLIC COMPOUNDS/MOLECULAR 

STRUCTURE 

Spectroscopic and neutron diffraction investigation of structure, 
bonding, and molecular dynamics in 
bis(methylcyclopentadieny]) hafnium bis(tetrahydroborate), (n°- 
CHsC;H,)2,Hf(BH,)2', 3:53204 

ORGANS 
See also KIDNEYS 
NERVOUS SYSTEM 
RESPIRATORY SYSTEM 
SKIN 
SPLEEN 
ORGANS/RADIATION DOSES 

Estimates of internal dose equivalent to 22 target organs for 
radionuclides occurring in routine releases from nuclear fuel- 
cycle facilities. Vol. 1 (Internal radiation dose conversion 
factors for man for 68 radionuclides of mass number less than 
150), 3:53683 (ORNL/NUREG/TM-190) 

ORGDP 
(Oak Ridge Gaseous Diffusion Plant.) 
ORGDP/COOLING TOWERS 

Distribution of chromium in vegetation and small mammals 

adjacent to cooling towers, 3:53415 
ORGDP/QUALITY CONTROL 

Multilaboratory analytical quality emg A ~ hydrochemical 

and stream sediment reconnaissance, 3:52088 (IS-4411) 
ORMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 

Injection-dominated tokamak experiments at ORNL, 3:54152 

(CONF-780702-5) - 
ORNL RESEARCH REACTOR 

See ORR REACTOR 
ORR REACTOR/REACTOR MAINTENANCE 

Oak Ridge Research Reactor quarterly report, January, February, 
and March of 1978, 3:52771 (ORNL/TM-6447) 

ORR REACTOR/REACTOR OPERATION 

Oak Ridge Research Reactor quarterly report, January, February, 

and March of 1978, 3:52771 (ORNL/TM-6447) 
ORYZA 

See RICE 
OSMIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
or irradiation of superconducting compounds, 3:53149 

Timing of sperm penetration, pronuclear formation, pronuclear 

DNA — is, and first cleavage in naturally ovulated mouse 
oO URDEN/PHYSICAL PROPERTIES 
Update on overburden characteristics, 3:53496 
OVERBURDEN/SAMPLING 
Update on overburden characteristics, 3:53496 
OVULATION 

Timing of sperm penetration, pronuclear formation, pronuclear 
DNA synthesis, and first cleavage in naturally ovulated mouse 
eggs, 3:53579 

OXIDES/BIOLOGICAL EFFECTS 
Comparison of the tumor-initiating activities of aaa 
arene oxides and diol-epoxides (Mice, skin), 3:537 
OXIDES/CHEMICAL VAPOR DEPOSITION 
ey of refractory compounds from the gaseous phase, 
OXIDES/VAPOR PRESSURE 
sig : composition of vapor over oxides of the element, 
OXIDIZERS/MEASURING METHODS 

Standard method for continuous analysis and automatic recording 

of the oxidant content of the atmosphere, 3:53422 
OXIDOREDUCTASES 

See also HYDROXYLASE 
OXIDOREDUCTASES/BIOCHEMICAL REACTION KINETICS 

**C NMR studies of bacterial dihydrofolate reductase containing 
[methyl-**C}methionine and [guanido-'*C]arginine 
(Streptococcus), 3:53552 (LA-UR-78-1492) 
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Attempts to apply affinity labeling techniques to 
ribulosebisphosphate carboxylase/oxygenase (Comparison of 
spinach leaf and Rhodospirillum rubrum), 3:53549 (CONF- 
780592-1) 

OXIDOREDUCTASES/BIOLOGICAL EFFECTS 

Biology and pathology of oxygen radicals, 3:53668 

OXIDOREDUCTASES/GENETIC VARIABILITY 

Attempts to apply affinity labeling techniques to 
ribulosebisphosphate carboxylase/oxygenase (Comparison of 
spinach leaf and Rhodospirillum rubrum), 3:53549 (CONF- 
780592-1) 

OXIDOREDUCTASES/RADIOSENSITIVITY EFFECTS 

Biology and pathology of oxygen radicals, 3:53668 

OXIDOREDUCTASES/STRUCTURAL CHEMICAL ANALYSIS 

Nuclear magnetic resonance studies on bacterial dihydrofolate 

reductase containing [methy]-'*C]methionine, 3:53557 
OXIRANS 

See EPOXIDES 
OXYGEN/BIOLOGICAL EFFECTS 

Dissolved atmospheric gas supersaturation of water and the gas 
bubble disease of fish. Completion report (Oz, N2, CO2, Ar), 
3:53535 (PB-276122) 

OXYGEN/METABOLISM 

Kinetics and apparent K/sub m/ of oxygen cycle under conditions 

of limiting carbon dioxide fixation, 3:53620 
OXYGEN/PURIFICATION 

High purity electrochemical experimental system, 3:53225 (IS- 

443 


1) 
OXYGEN/REMOVAL 
Design of pretreatment unit for Kr-85 recovery system, 3:52146 
(PNCT-831-76-01) 
OXYGEN/SCINTILLATION QUENCHING 
Quenching of electronically excited UF by selected inorganics 
(Rate constants), 3:53881 
OXYGEN 16 REACTIONS 
Heavy ion clusters in the TDHF approximation (112 to 384 MeV, 
cross sections), 3:53967 (UCRL-81179) 
OXYGEN 16 REACTIONS/ELASTIC SCATTERING 
Classical, semiclassical, and quantum mechanical calculations for 
scattering and reactions of **O + *®Pb, 3:53991 
Coupled channels calculations for **Si + '*O and the energy 
dependence of the optical potential, 3:53969 
OXYGEN 16 REACTIONS/FUSION REACTIONS 
Classical, semiclassical, and quantum mechanical calculations for 
scattering and reactions of **O + ?°*Pb, 3:53991 
OXYGEN 16 REACTIONS/INELASTIC SCATTERING 
Coupled channels calculations for **Si + '*O and the energy 
dependence of the optical potential, 3:53969 
OXYGEN 16 TARGET/OXYGEN 16 REACTIONS 
Heavy ion clusters in the TDHF approximation (112 to 384 MeV, 
cross sections), 3:53967 (UCRL-81179) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN ENHANCEMENT RATIO/SUPEROXIDE RADICALS 
Biology and pathology of oxygen radicals, 3:53668 
OXYGEN IONS/RAMAN EFFECT 
Temperature dependence of resonance Raman scattering from 
Os ions in NaClO; and model for metastable oxygen, 3:53231 
0. 
See FORMALDEHYDE 


OZONE/BIOLOGICAL EFFECTS 
Effects of low levels of ozone on plant competition, 3:53698 
Lactate dehydrogenase activity and isoenzyme pattern in lungs, 
erythrocytes, and plasma of ozone-exposed rats and monkeys, 
3:53706 
OZONE/CHEMICAL REACTION YIELD 
Effect of trichlorofluoromethane and molecular chlorine on ozone 
formation by simulated solar radiation, 3:53229 (N-78-12167) 
OZONE/CHEMICAL REACTIONS 
Multitechnology and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 
OZONE/MONITORING 
Development and field evaluation of an electrochemical ozone 
monitor, 3:53420 
OZONE/SPECTROPHOTOMETRY 
Standard method for continuous analysis and automatic recording 
of the oxidant content of the atmosphere, 3:53422 
Standard test method for oxidant content of the atmosphere 
(neutral KI), 3:53423 


PASSIVE SOLAR HEATING SYSTEMS/REVIEWS 
p 


PACEMAKERS 
See CARDIAC PACEMAKERS 
PACIFIC OCEAN/GEOPHYSICAL SURVEYS 
Analysis of echo sounding data North-Central Pacific (and west 
North Atlantic). Final technical report, September 1, 1976- 
March 31, 1978 (Site selection for marine disposal of high-level 
radioactive wastes), 3:53842 (COO-2430-4) 
PACIFIC OCEAN/POLLUTION 
Mercury concentrations in Pacific hake, Merluccium productus 
(ayres), as a function of length and latitude, 3:53519 
PACIFIC OCEAN/SEISMOLOGY 
Analysis of echo sounding data North-Central Pacific (and west 
North Atlantic). Final technical report, September 1, 1976- 
March 31, 1978 (Site selection for marine disposal of high-level 
radioactive wastes), 3:53842 (COO-2430-4) 
PACIFIC OCEAN/THERMAL WATERS 
Excess *He and *He in Galapagos submarine hydrothermal 
waters, 3:52332 
PALEONTOLOGY 
Occurrence of the Ordovician brachiopod Foliomena at Perce, 
Quebec (Foliomena Joliensis), 3:53745 
PALLADIUM/CHARGED-PARTICLE TRANSPORT 
Lattice atom displacements produced near the end of implanted 
w* tracks (Mean free path, vcancy production, excess range), 
3:53136 
PALLADIUM/PERMEABILITY 
Lattice atom displacements produced near the end of implanted 
p* tracks (Mean free path, vcancy production, excess range), 
3:53136 
PALLADIUM/PHYSICAL RADIATION EFFECTS 
Lattice atom displacements produced near the end of implanted 
p* tracks (Mean free path, vcancy production, excess range), 
3:53136 
PALLADIUM COMPOUNDS/RAMAN SPECTRA 
Resonance Raman spectra of inorganic salt vapors I. Palladium 
(II) and Copper(II) chloroaluminates, 3:53877 
PALLADIUM HYDRIDES/ELECTRON-PHONON COUPLING 
Contribution to the theory of superconductivity in palladium 
deuteride. Topical report, April 1, 1977-March 31, 1978, 3:53161 
(COO-3551-45) 
PANCREAS/SCINTISCANNING 
[1-11C] DL-valine, a potential pancreas-imaging agent (Rats, 
hamsters, rabbits, dogs), 3:53616 
PAPER/MATERIALS RECOVERY 
Energy savings from solid waste management options, 3:53050 
Ontario's experimental plant for resource recovery, 3:53051 
PAPER INDUSTRY/WASTE HEAT 
Thermal energy storage for industrial waste heat recovery, 
3:52848 (DOE/NASA/1034-78/2) 
PAPER INDUSTRY/WASTE HEAT UTILIZATION 
Applications of thermal energy storage to process heat storage 
and recovery in the paper and pulp industry, 3:53045 
PAPER INDUSTRY/WOOD WASTES 
Applications of thermal energy storage to process heat storage 
and recovery in the paper and pulp industry, 3:53045 
PARABOLIC COLLECTORS/DESIGN 
Bulb-type solar energy collector (Patent), 3:52318 
Solar energy converting apparatus (Patent), 3:52314 
PARAFFINS 
See ALKANES 
PARAMETRIC INSTABILITIES 
Experiment of double resonance parametric process in a plasma, 
3:54063 
Parametrically driven low-frequency waves in current carrying 
plasmas, 3:54104 
PARASITES 
See also VIRUSES 
PARASITES/TEMPERATURE EFFECTS 
Effects of salinity and temperature on the development and 
survival of fish parasites, 3:53689 
PARTICLES/AIR POLLUTION CONTROL 
Review and synopsis of public participation regarding sulfur 
dioxide and particulate emissions from (R71-23), (R74-2), and 
(R75-7). Final report (Illinois), 3:53413 (PB-276358) 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PASSIVE SOLAR COOLING SYSTEMS/REVIEWS 
State of the art in passive solar heating and cooling, 3:52275 (LA- 
UR-78-774) 
PASSIVE SOLAR HEATING SYSTEMS/REVIEWS 
State of the art in passive solar heating and cooling, 3:52275 (LA- 
UR-78-774) 





PCAC THEORY/CORRECTIONS 


PCAC THEORY/CORRECTIONS 
Light-plane commutators and corrections to partial conservation 
of axial-vector current, 3:53930 
PCAC THEORY/QUARK MODEL 
Light-plane commutators and corrections to partial conservation 
of axial-vector current, 3:53930 
PCM ACCIDENTS 
See POWER-COOLING-MISMATCH es 
PEACH BOTTOM-1 REACTOR/REACTOR CORES 
Gamma spectroscopic examination of the Peach Bottom HTGR 
Core, 3: —- (GA-A-14855) 


See DOLOMITE 
PEAS/BIOCHEMISTRY 
Ethylmercury: formation in plant tissues and relation to 
methylmercury —* 3:53464 
PEAT/GASIFICATI 
Experimental ad for the development of peat gasification. 
oes | status report, April 1-April 30, 1978, 3:51693 (FE- 


PEBBLE BED REACTORS/REACTOR COMPONENTS 
Research and development on — heat production systems. 
Status report at end of con phase, August 1 1975-November 
30, 1976. Volume 2, 3:52530 E-tr-88(Vol.2)) 
PEBBLE BED REACTORS/REACTOR CORES 
Research and development on — heat production systems. 
Status report at end of co phase, August 1 1975-November 
30, 1976. Volume 2, 3:52530 a 2)) 
PEBBLE BED REACTORS/REACTOR 
Research and development on — See production systems. 
Status report at end of con phase, August 1 1975-November 
30, 1976. Volume 2, 3:52530 E-tr-88(Vol.2)) 
PEBBLE BED REACTORS/THORIUM CYCLE 
Near-breeding thorium fuel cycle in the pebble-bed HTR, 3:52541 
PELLETS (FUEL) 
See FUEL PELLETS 
PENICILLAMINE/TOXI 
Do trace elements, magnesium, and anti-oxidants protect against 


re ny toxicity, 3:53733 
PENNSYLVANIA/ELECTRIC POWER 


Pennsylvania energy abstract, 3:52893 (NP-23270) 
PENNSYLVANIA/ELECTRIC UTILITIES 
National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
, and industrial services: Pennsylvania, 3:52954 (NP- 


22982) 
PENNSYLVANIA/ENERGY POLICY 
State’s forecast for gas demand needed in the future and how 
methane is expected to meet this demand, 3:51806 (MERC/SP- 


78/1) 

PENNSYLVANIA/ENERGY 

Pennsylvania energy abstract, oe 32893 (N (NP-23270) 
PEN “CONTROL EQUIPMENT 

High head gates for om Dem at Pong, 3.52221 
PENSTOCKS/DESIGN 

Beas project unit II: design of penstock and bifurcation, 3:52220 
PENSTOCKS/TESTING 

Hydrostatic —s of penstock sections on Beas-Sutlej Link 


- He 3:5221 


See also KININS 
POLYPEPTIDES 
PEPTIDES/STRUCTURAL CHEMICAL ANALYSIS 
%3C and 'H nuclear magnetic resonance studies of bradykinin and 
selected peptide fragments, 3:53555 
13C nuclear magnetic resonance study of the cis-trans isomerism in 
X-Pro-Pro tripeptides, 3:53556 
PERMEABILITY 
Late effect of egy T4D on the permeability barrier of 
Escherichia coli, 3:53623 
PERMEABILITY/MEASURING INSTRUMENTS 
Portable device and method for determining permeability 
characteristics of earth formations (Patent), 3:53390 
PERMEABILITY/PRESSURE DEPENDENCE 
Fluid po ey roperties of rock fractures at high pressure and 
gress report, July 1, 1977-June 30, 1978, 
3: 3.53829 (COO-4084.2) 
PEROX PROCESS/COMPARATIVE EVALUATIONS 
Hydrogen sulphide removal from coke-oven gas, 3:51775 
PEROXY RADICALS/CHEMICAL REACTION KINETICS 
Reaction rates of superoxide radicals with the essential amino 
acids, 3:53228 (BNL-24401) 
PEROXYACETYL NITRATE/SPECTROPHOTOMETRY 
Standard test method - oxidant content of the atmosphere 
(neutral KI), 3:53423 
PERSONNEL 


See also MINERS 
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RADIOLOGICAL PERSONNEL 
PERSONNEL/AVAILABILITY 
Estimates of LLEA officer availability, 3:52176 (SAND-78-8651) 
PERSONNEL/CHROMOSOMAL ABERRATIONS 

Chromosomal aberrations in workers professionally exposed to 

lead, 3:53722 
PERSONNEL/EDUCATION 

Basic Auditor Student Reference, 3:51980 (TID-28609) 

Faculty Institute in Applied Health Physics - a program to help 
meet future requirements for health physics technologists, 
3:53742 

NRC review of licensed operator requalification programs for 
nuclear power plants, 3:52627 

PERSONNEL/HEALTH HAZARDS 

Estimates of internal dose equivalent to 22 target organs for 
radionuclides occurring in routine releases from nuclear fuel- 
cycle facilities. Vol. 1 (Internal radiation dose conversion 
factors for man for 68 radionuclides of mass number less than 
150), 3:53683 (ORNL/NUREG/TM-190) 

PERSONNEL/RADIATION DOSE DISTRIBUTIONS 

Estimates of internal dose equivalent to 22 target organs for 
radionuclides occurring in routine releases from nuclear fuel- 
cycle facilities. Vol. 1 (Internal radiation dose conversion 
factors for man for 68 radionuclides of mass number less than 
150), 3:53683 (ORNL/NUREG/TM-190) 

PERSONNEL/RADIATION DOSES 

a radiation safety in nuclear power plant operation, 

3:53679 
PERSONNEL/RADIATION PROTECTION 

Operation FULCRUM: onsite radiological safety report, October 

1976-September 1977, 3:53440 (NVO-0410-45) 
PERU/CHEMICAL INDUSTRY 
Licensing and technology dependence in the Andean Group, 
3:52875 
PERU/METAL INDUSTRY 
a and technology dependence in the Andean Group, 
52875 
PETROCHEMICAL PLANTS/OPERATION 
Refiner’s role in petrochemicals is growing, 3:51952 
Refinery/olefins integration helps productivity of both, 3:51953 
PETROCHEMICAL PLANTS/PRODUCTIVITY 
Refinery/olefins integration helps productivity of both, 3:51953 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
SOUR CRUDES 
PETROLEUM/BIOLOGICAL EFFECTS 

Effects of crude oil and the dispersant, Oilsperse 43, on respiration 
and coughing rates in Atlantic salmon (Salmo salar), 3:51978 

Infaunal benthos of petroleum-contaminated sediments: study of a 
community at a natural oil seep, 3:51975 (UCRL-80444) 

PETROLEUM/CHARGES 
bags | crude oil prices. I. Introduction of opportunity costs, 
51 

Theory of crude oil prices. II. Price elasticity of crude oil 

reserves, 3:51966 
PETROLEUM/CHEMICAL ANALYSIS 
Standard test method for salts in crude oil (electrometric method), 


3:52007 
PETROLEUM/DATA COMPILATIO: 
International petroleum annual, 1976, * 51914 (DOE/EIA-0042) 
PETROLEUM/DECOMPOSITION 
Effect of nutrient application and aeration on oil degradation in 
soil, 3:53458 
PETROLEUM/DEMAND FACTORS 
Development of energy consumption in the Federal Republic of 
Germany (To 1990), 3:52933 
PETROLEUM/DISTILLATION 
Crude oil distillation process (Patent), 3:51951 
PETROLEUM/ECONOMIC ELASTICITY 
— = crude oil prices. I. Introduction of opportunity costs, 
Theory of crude oil prices. II. Price elasticity of crude oil 
reserves, 3:51966 
PETROLEUM/ECONOMIC IMPACT 
North Sea oil and the UK economy: II, 3:51964 
PETROLEUM/FLAMMABILITY 
Standard test method for mist spray flammability of hydraulic 
fluids, 3:52002 
PETROLEUM/GASIFICATION 
Production of substitute natural gas by oil gasification, 3:52210 
PETROLEUM/INTERCHANGEABILITY 
Some measures of regional-industrial interfuel substitution 
potentials, 3:52891 (BNL-24368) 
PETROLEUM/MARKET 
Transportation by rail, 3:51985 
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PETROLEUM/RAIL TRANSPORT 
Transportation by rail, 3:51985 
PETROLEUM/SUPPLY AND DEMAND 
International petroleum annual, 1976, 3:51914 (DOE/EIA-0042) 
North Sea oil and the UK economy: II, 3:51964 
PETROLEUM/TOXICITY 
Effects of crude oils and the oil dispersant Corexit on primary 
production of Arctic marine phytoplankton and seaweed, 
3:51977 
Infaunal benthos of petroleum-contaminated sediments: study of a 
community at a natural oil seep, 3:51975 (UCRL-80444) 
PETROLEUM/TRANSPORT 
Problems of joint collection and shipment of oil and gas, 3:51987 
PETROLEUM DEPOSITS 
See also GAS CONDENSATE FIELDS 
PETROLEUM DEPOSITS/DEPOSITION 
Development of I.M. Gubkin’s teaching in connection with the 
elaboration of the theory of regional oil and gas accumulation in 
earth's crust, 3:51917 
Role of tectonic faults in the formation and disruption of oil and 
gas beds in the accumulation area, Sangachaly-offshore-- 
Duvannyi-offshore--Bulla Island, 3:51918 
PETROLEUM DEPOSITS/EVALUATION 
Supply-demand analysis. Executive summary of the mobile oil 
drilling rig and support craft markets. Final report, 3:51962 (PB- 
8 


276408) 
PETROLEUM DEPOSITS/EXPLORATION 
Basic features in the geological structure, development, and 
petroleum-gas content in the middle section of the Pre-Urals 
marginal deflection, 3:51922 
Bituminological characteristics of deposits in the Paleozoic of the 
Urals, 3:51925 
Characteristics in the tectonics and prospective gas-petroleum 
content in the Orenburg-Aktyubinsk part of forward folds, 
3:53758 
Comparative characteristics of the geological structure and 
prospective gas and oil content of northern and southern 
depressions of the Pre-Urals marginal deflection, 3:51921 
Elements of tectonic and gas-petroleum zoning of the western 
slope of the southern Urals, 3:53760 
Gas condensate and oil gushers in the Bulla-offshore field and 
prospects of further exploration, 3:51919 
Petroleum exploration in the terrigenous Devonian of the southern 
Volga-Urals province, 3:51924 
Prospects of discovering pay deposits of petroleum in the 
carbonate strata of the Serpukhov supra-horizon in the Timano- 
Pevhor petroleum-gas province, 3:51923 
Southern Urals flysch formation and prospective gas-petroleum 
content of the western framework of the Zilair flysch glacial 
trough, 3:53761 
PETROLEUM DEPOSITS/GEOLOGICAL SURVEYS 
Improvement of geophysical methods--a way to raise the 
peered of petroleum and gas exploration and prospecting, 
75191 
PETROLEUM DEPOSITS/ORIGIN 
Comparative characteristics of the geological structure and 
prospective gas and oil content of northern and southern 
depressions of the Pre-Urals marginal deflection, 3:51921 
Distribution characteristics of major hydrocarbon deposits and the 
conditions for their formation, 3:51920 
PETROLEUM DEPOSITS/PROSPECTING 
Geological structure and petroleum-gas potential of the platform 
part of the Caspians (Book in Russian), 3:51926 
PETROLEUM DEPOSITS/SEISMIC SURVEYS 
Improvement of geophysical methods--a way to raise the 
pa oa of petroleum and gas exploration and prospecting, 
75191 
PETROLEUM FRACTIONS 
See also PETROLEUM RESIDUES 
PETROLEUM FRACTIONS/BOILING POINTS 
Approximate correspondence of standard distillation and true 
boiling point curves of petroleum fractions, 3:51989 
PETROLEUM INDUSTRY/ECONOMIC IMPACT 
OPEC and the Middle East: the impact of oil on societal 
development (Book), 3:52945 
PETROLEUM INDUSTRY/ENERGY CONSUMPTION 
a of petroleum and gas industry in the soviet period, 
PETROLEUM INDUSTRY/ENVIRONMENTAL E 
Alaskan oil transportation issues. Executive summary, 3:51974 
(PB-276449) 
PETROLEUM INDUSTRY/FINANCIAL DATA 
Supply-demand analysis. Volume II. of the offshore oil industry 
support craft market. Final report, 3:51961 (PB-276407) 
PETROLEUM INDUSTRY/PIPELINES 
Laser welding of high-strength low-alloy steels, 3:52040 


PHILIPPINES/RESOURCE ASSESSMENT 


Mechanical couplings; conventional compression couplings, 
3:52041 
Straub Grip 16-T100 pipe couplings, 3:51986 
Zap-Lok pipe joining system, 3:52047 
PETROLEUM INDUSTRY/SOCIAL IMPACT 
OPEC and the Middle East: the impact of oil on societal 
development (Book), 3:52945 
PETROLEUM PRODUCTS 
See also GASOLINE 
KEROSENE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/BIOLOGICAL EFFECTS 
Fate and effects of petroleum hydrocarbons in marine coastal 
ecosystems and effects of refinery wastes and oil from ransfer 
facilities, 3:53518 (PNL-2500(Pt.2)) 
PETROLEUM PRODUCTS/CHEMICAL ANALYSIS 
Standard test method for solvent extractables in petroleum waxes, 
3:52012 
PETROLEUM PRODUCTS/CHEMICAL PROPERTIES 
Chemical and physical properties of refined petroleum products. 
Technical memo, 3:51988 (PB-277100) 
PETROLEUM PRODUCTS/DATA COMPILATION 
International petroleum annual, 1976, 3:51914 (DOE/EIA-0042) 
PETROLEUM PRODUCTS/LAND TRANSPORT 
Transportation by road, 3:51984 
PETROLEUM PRODUCTS/MARKET 
Transportation by rail, 3:51985 
PETROLEUM PRODUCTS/PHYSICAL PROPERTIES 
Chemical and physical properties of refined petroleum products. 
Technical memo, 3:51988 (PB-277100) 
Standard test method for abrasion resistance of wax coatings, 
3:52011 
PETROLEUM PRODUCTS/RAIL TRANSPORT 
Transportation by rail, 3:51985 
PETROLEUM PRODUCTS/STATISTICS 
Petroleum situation reports, 1974-1975, 3:51959 (PB-265848) 
PETROLEUM PRODUCTS/SUPPLY AND DEMAND 
International petroleum annual, 1976, 3:51914 (DOE/EIA-0042) 
PETROLEUM PRODUCTS/VAPOR PRESSURE 
Standard methods for validation of results of process vapor 
pressure analyzers, 3:51997 
PETROLEUM REFINERIES 
See also DISTILLATION EQUIPMENT 
PETROLEUM REFINERIES/AIR POLLUTION CONTROL 
Standards of performance for new stationary sources: petroleum 
refinery Claus sulfur recovery plants, 3:53451 
PETROLEUM REFINERIES/CONTROL SYSTEMS 
Compensation of typical disturbances in integrated systems of 
automatized management of petroleum processing enterprises, 
3:51957 
PETROLEUM REFINERIES/DISTILLATION EQUIPMENT 
Entrainment of liquid by gas stream from jet-directed trays, 
3:51955 
PETROLEUM REFINERIES/FIRE HAZARDS 
Energy and thermography: partners of tomorrow, 3:53013 
PETROLEUM REFINERIES/HEAT EXCHANGERS 
Using titanium to solve corrosion problems in petroleum 
processing, 3:53131 
PETROLEUM REFINERIES/INFRARED THERMOGRAPHY 
Energy and thermography: partners of tomorrow, 3:53013 
PETROLEUM REFINERIES/OPERATION 
Refiner’s role in petrochemicals is growing, 3:51952 
Refinery/olefins integration helps productivity of both, 3:51953 
PETROLEUM REFINERIES/PRODUCTIVITY 
Refinery/olefins integration helps productivity of both, 3:51953 
OLEUM RESIDUES/GASIFICATION 
M-gas process for production of fuel gas from heavy oil (Steam 
Gasification), 3:52211 
PETROLEUM SULFONATES 
Surfactant oil recovery process (Patent), 3:51933 
PHAGES 
See BACTERIOPHAGES 
PHASE CHANGE MATERIALS/ENCAPSULATION 
Encapsulation of phase change materials in concrete masonry 
construction. Progress report No. 1, August 1977-February 
1978, 3:52847 (BNL-50827) 
PHENOLS/ADSORPTION 
Characteristics of some active carbons as reagents for effluent 
purification, 3:51723 
PHENOLS/DESORPTION 
Characteristics of some active carbons as reagents for effluent 
purification, 3:51723 
PHILIPPINES/RESOURCE ASSESSMENT 
Applications of LANDSAT data to the integrated economic 
> of Mindoro, Philippines, 3:53822 (CONF-770478- 





PHOSPHINES/PHOTOCHEMICAL REACTIONS 


PHOSPHINES/PHOTOCHEMICAL REACTIONS 
Photochemistry of tetrafluorodiphosphine and chemistry of 
fluorophospine ligands. Final report, 1 June 1974-31 
1977, 3:53227 (AD-A-048429) 
PHOS ONATES 
Complexation of calcium ion by aa. 3:53574 
PH ORUS/ION-ATOM COLLISI 
K-shell ionization of elements 1sP to 2sNi for 0.4 to 3.8 MeV/amu 
°,B-ion bombardment, 3:53889 
PHOSPHORUS/SPECTROPHOTOMETRY 
Standard test method for phosphorus in gasoline, 3:52008 
PHOSPHORUS COMPOUNDS/CHEMICAL PREPARATION 
Preparation of high purity phosphorus and compounds thereof 
particularly radiophosphorus compounds (Patent), 3:53237 
PHOSPHORUS COMPOUNDS/LABELLING 
Preparation of high purity phosphorus and compounds thereof 
particularly radiophosphorus compounds (Patent), 3:53237 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOGRAPHY/IMAGE PROCESSING 
Digital technique for manual extraction of data from aerial 
photography, 3:53380 (CONF-770478-P2) 
PHOTOMETERS/DESIGN 
A rocket-borne airglow photometer, 3:53863 (N-78-12585) 
PHOTON-DEUTERON INTERACTIONS/ 
PHOTOPRODUCTION 
—— properties of the photon in high-energy interactions, 
153914 
PHOTON-DEUTERON INTERACTIONS/TOTAL CROSS 
SECTIONS 
— properties of the photon in high-energy interactions, 
53914 
PHOTON-MOLECULE COLLISIONS/CLASSICAL 
MECHANICS 


Classical/semiclassical theory for the interaction of infrared 
radiation with molecular systems, 3:53900 
PHOTON-MOLECULE COLLISIONS/DISSOCIATION 
Branching ratios for TIBr photodissociation with 2660 A 
radiation, 3:53878 
PHOTON-NUCLEON INTERACTIONS/PHOTOPRODUCTION 
oo properties of the photon in high-energy interactions, 
PHOTON-NUCLEON INTERACTIONS/TOTAL CROSS 
SECTIONS 
— properties of the photon in high-energy interactions, 
PHOTONS/PARTICLE PRODUCTION 
Study o —_— produced simultaneously with the J/psi particles 
at the CERN emp Storage Rings, 3:53915 
PHOTONS/PARTICLE STRUCTURE 
—— properties of the photon in high-energy interactions, 
PHOTONS/REVIEWS 
a properties of the photon in high-energy interactions, 


PHOTONUCLEAR REACTIONS/PHOTOPRODUCTION 
a properties of the photon in high-energy interactions, 
PHOTOSYNTHESIS/MEETINGS 
Fourth international congress on photosynthesis, 3:53548 (CONF- 
77095 1-(Absts.)) 
PHOTOVOLTAIC CONVERSION/RESEARCH PROGRAMS 
OID Program: program summary, 3:52234 (DOE/ET- 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/CONTROL SYSTEMS 
Solar energy system testing: some experiences with 
minicomputers, 3:52229 (SAND-78-0879C) 
PHOTOVOLTAIC POWER PLANTS/DATA ACQUISITION 


Solar energy system testing: some experiences with 
minicomputers, 3:52229 (SAND-78-0879C) 
PHOTOVOLTAIC POWER PLANTS/DESIGN 
Design and fabrication of a | weet 9 power system for the 
Papago Indian village of Schuchuli (Gunsight), Arizona (3.5 
kW), 3:52253 (DOE/NASA/1022-78/39) 
PHYCOCYANIN/BIOLOGICAL LOCALIZATION 
— ~ e —— structure by immuno-electron microscopy, 
PHYSICAL PROTECTION DEVICES 
Sticky foam (Patent application; for preventing unauthorized 
entry), 3:53169 
PHYSICAL PROTECTION DEVICES/EVALUATION 
Tactical game for use in the development and evaluation of road 
transit physical protection systems, 3:52177 (SAND-78-8652) 
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PHYSICAL PROTECTION DEVICES/PERFORMANCE 
Users guide for EASI graphics, 3:52173 (SAND-78-0112) 
PHYSICAL PROTECTION DEVICES/PERFORMANCE 


TESTING 
Evaluation of three multi-transceiver ultrasonic intrusion 
detectors: Advisor VI, Contronic MD 440, and Detection 
Systems DS-600, 3:53385 (SAND-77-1218) 
PHYTOPLANKTON 
See also ALGAE 
PHYTOPLANKTON/BIOLOGICAL EFFECTS 
Effects of crude oils and the oil dispersant Corexit on primary 
production of Arctic marine phytoplankton and seaweed, 
3:51977 
PHYTOPLANKTON/POPULATION DYNAMICS 
Effects of crude oils and the oil dispersant Corexit on primary 
production of Arctic marine phytoplankton and seaweed, 
3:51977 
PICEANCE CREEK BASIN/NATURAL GAS WELLS 
Western Gas Sands Project: status report, 3:52019 (NVO-0655- 


107) 
PICKET FENCE 
See CUSPED GEOMETRIES 
PIGMENTS 
See also CHLOROPHYLL 
CYTOCHROMES 
HEMOGLOBIN 
PHYCOCYANIN 
PIGMENTS/BIOLOGICAL LOCALIZATION 
Probing phycobilisome structure by immuno-electron microscopy, 
3:53580 
PIGMENTS/CRYSTAL STRUCTURE 
Structure of methemerythrin at 2.8-A resolution: computer 
graphics fit of an averaged electron density map (Iron- 
containing respiratory pigments of invertebrates), 3:53554 


Sulfur dioxide and the growth of Pinus sylvestris, 3:53697 
PINES/BIOLOGICAL STRESS 
Pre-visual detection of stress in pine forests, 3:53646 (CONF- 
770478-P2) 
PINES/PLANT DISEASES 
Pre-visual detection of stress in pine forests, 3:53646 (CONF- 
770478-P2) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS-PROTON INTERACTIONS/ANGULAR 
DISTRIBUTION 
Angular dependence of high-transverse-momentum inclusive 7° 
Se in 7*~ p and pp interactions (100 and 200 GeV/c), 
53926 
PION PLUS-PROTON INTERACTIONS/ANGULAR 
DISTRIBUTION 
Angular dependence of high-transverse-momentum inclusive 7° 
production in 7*~ p and pp interactions (100 and 200 GeV/c), 
3:53926 
PION-KAON INTERACTIONS/ELASTIC SCATTERING 
Study of Kr er using the reactions K*~ p — K*~ 7* n and 
— Kt" 2 at 13 GeV/c, 3:53927 
PION-NUCLEON INTERACTION Ss 
See also PION-PROTON INTERACTIONS 
PION-NUCLEON INTERACTIONS/ELASTIC SCATTERING 
Analysis of pion-nucleon scattering up to 10 GeV/c, 3:53925 
PION-NUCLEON INTERACTIONS/INTERMEDIATE 
STRUCTURE 
rho-meson intermediate states in 7-nucleon scattering, 3:53944 
PION-NUCLEON INTERACTIONS/PARTIAL WAVES 
Analysis of pion-nucleon scattering up to 10 GeV/c, 3:53925 
PION-NUCLEON INTERACTIONS/PHASE SHIFT 
rho-meson intermediate states in 7-nucleon scattering, 3:53944 
PION-PION INTERACTIONS/INCLUSIVE INTERACTIONS 
Coherent pion processes in nuclear collision (Cross section 
instabilities, signatures, pion field), 3:54011 (LBL-7704) 
PION-PROTON INTERACTIONS/PARTIAL WAVES 
Resonances and resonance parameters from 7N partial wave 
analysis between 0.8 and 2.0 GeV/c, 3:53952 (JINR-D-1,2- 
10400; CONF-760719-P1) 
PION-PROTON INTERACTIONS/SCATTERING 
AMPLITUDES 


Resonances and resonance parameters from 7N partial wave 
analysis between 0.8 and 2.0 GeV/c, 3:53952 (JINR-D-1,2- 
10400; CONF-760719-P1) 

PIONS 
See also PIONS NEUTRAL 
PIONS PLUS 
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PIONS/MULTIPLE PRODUCTION 
Coherent pion processes in nuclear collision (Cross section 
instabilities, signatures, pion field), 3:54011 (LBL-7704) 
Particle production in relativistic heavy ion collisions (Multiple 
scattering theory, production cross sections, nuclear models), 
3:53943 (IS-4413) 
PIONS/PARTICLE PRODUCTION 
Thresholds and the rising pion inclusive cross section, 3:53945 
PIONS NEUTRAL/PARTICLE PRODUCTION 
Angular dependence of high-transverse-momentum inclusive 7° 
production in 7*~ p and pp interactions (100 and 200 GeV/c), 
3:53926 
PIONS PLUS/ISOSPIN 
Study of the isospin properties of single-pion production by 
neutrinos (1.5 GeV), 3:53916 (ANL-HEP-CP-78-21) 
PIONS PLUS/PARTICLE PRODUCTION 
pd — ndz* reaction mechanisms, 3:53946 
Study of the isospin properties of single-pion production by 
neutrinos (1.5 GeV), 3:53916 (ANL-HEP-CP-78-21) 
PIPE JOINTS/CALCULATION METHODS 
Some problems of clamp joints of oil field equipment, 3:51945 
PIPE JOINTS/DESIGN 
Development and testing of the Maxi-Hold coupling, 3:52042 
PIPE JOINTS/PERFORMANCE 
Design considerations relating to pull-out forces (in the use of 
mechanical compression couplings with polyethylene and steel 
pipe), 3:52039 
Development and testing of the Maxi-Hold coupling, 3:52042 
PIPE JOINTS/SPECIFICATIONS 
Some problems of clamp joints of oil field equipment, 3:51945 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also ALASKA OIL PIPELINE 
NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 
PIPELINES/ARC WELDING 
Electric flash automatic welding of pipe joints, 3:52036 
PIPELINES/CONSTRUCTION 
Underwater pipeline connectors, 3:52048 
PIPELINES/CORROSION FATIGUE 
Analysis of crack extension by corrosion fatigue in a crude oil 
pipeline, 3:51982 
PIPELINES/COUPLINGS 
Dresser style 700 Posi-Hold Coupling, 3:52044 
Kerotest Self-Lock: an all plastic coupling, 3:52043 
Mechanical couplings; conventional compression couplings, 
3:52041 
Non-corrosive mechanical coupling for polyethylene piping 
systems, 3:52046 
Straub Grip 16-T100 pipe couplings, 3:51986 
PIPELINES/CRACKS 
Analysis of crack extension by corrosion fatigue in a crude oil 
pipeline, 3:51982 
PIPELINES/DESIGN 
Method of transporting gas (Patent), 3:52052 
PIPELINES/EXPLOSION WELDING 
Explosive welding of pipe, 3:52037 
PIPELINES/FAILURES 
Analysis of crack extension by corrosion fatigue in a crude oil 
pipeline, 3:51982 
PIPELINES/FRICTION WELDING 
Radial friction welding, 3:52033 
PIPELINES/GAS METAL-ARC WELDING 
Micro-wire welding in the field, 3:52035 
PIPELINES/INSTALLATION 
Heave-ho', 3:52029 
PIPELINES/JOINING 
Pipe joining methods: their importance and value to the gas 
industry, 3:52031 
Polyethylene fusion joints; socket and butt, 3:52038 
Zap-Lok pipe joining system, 3:52047 
PIPELINES/LASER WELDING 
Laser welding of high-strength low-alloy steels, 3:52040 
PIPELINES/MECHANICAL VIBRATIONS 
Sound insulating casings for gas pipelines, 3:52049 
PIPELINES/MEETINGS 
Alternative methods for pressurized (or buried) gas systems. Pipe 
joining symposium papers, 3:52030 
PIPELINES/NOISE POLLUTION ABATEMENT 
Application of the MR porous metal in sound absorbing 
structures, 3:52050 
Sound insulating casings for gas pipelines, 3:52049 
PIPELINES/PERFORMANCE 
Dresser style 700 Posi-Hold Coupling, 3:52044 


PLANTS 


PIPELINES/PIPE JOINTS 
Design considerations relating to pull-out forces (in the use of 
mechanical compression couplings with polyethylene and steel 
pipe), 3:52039 
Development and testing of the Maxi-Hold coupling, 3:52042 
PIPELINES/PLASTICS 
Application of AMP fitting by Oklahoma Natural Gas Company, 
3:52045 
PIPELINES/REPAIR 
Underwater pipeline connectors, 3:52048 
PIPELINES/WELDING 
Partial penetration welding: a simplified approach to welded steel 
distribution systems, 3:52032 
PIPES 
See also PENSTOCKS 
PIPES/GAS TUNGSTEN-ARC WELDING 
Joint geometry influence on mechanized pipe welding, 3:52683 
(TREE-1263) 
PIPES/JOINING 
Application of AMP fitting by Oklahoma Natural Gas Company, 
3:52045 
PIPES/STRESS ANALYSIS 
Pipe rupture and steam/water hammer design loads for dynamic 
analysis of piping systems (PWR; BWR), 3:52473 
PIPES/SUPPORTS 
Pipe rupture and steam/water hammer design loads for dynamic 
analysis of piping systems (PWR; BWR), 3:52473 
PIPES/WELDED JOINTS 
Residual-stress distributions near stainless steel butt weldments 
(BWR), 3:52468 (CONF-780565-2) 
PIPES/WELDING 
Bell and spigot configuration for fillet welding, 3:52034 
PITCH (REACTOR PARAMETERS) 
See REACTOR LATTICE PARAMETERS 
PITCHES/CARBONIZATION 
Influence of the quinoline-insoluble matter in pitch on 
carbonization behaviour and structure of pitch coke, 3:51665 
PITCHES/CHEMICAL PROPERTIES 
Physicochemical properties of pitch and resin binders, 3:51736 
PITCHES/HEAT TREATMENTS 
Influence of the quinoline-insoluble matter in pitch on 
carbonization behaviour and structure of pitch coke, 3:51665 
Rheological investigation of coal-tar pitch during its 
transformation to mesophase, 3:51730 
PITCHES/MICROSTRUCTURE 
Rheological investigation of coal-tar pitch during its 
transformation to mesophase, 3:51730 
PITCHES/PHYSICAL PROPERTIES 
Physicochemical properties of pitch and resin binders, 3:51736 
PITCHES/PRODUCTION 
Problems of obtaining electrode pitches suitable for the 
manufacture of improved products from coals, 3:51719 
PITCHES/RHEOLOGY 
Rheological investigation of coal-tar pitch during its 
transformation to mesophase, 3:51730 
PITCHES/VISCOSITY 
Rheological investigation of coal-tar pitch during its 
transformation to mesophase, 3:51730 
PLANARIA/BIOLOGICAL REGENERATION 
Characterization of an organ-specific differentiator substance in 
the planarian Dugesia etrusca, 3:53603 
PLANKTON 
See also PHYTOPLANKTON 
ZOOPLANKTON 
Inhibitory effects of copper on marine dinoflagellates, 3:53693 
PLANT CELLS/CYTOLOGICAL TECHNIQUES 
Probing phycobilisome structure by immuno-electron microscopy, 
3:53580 
PLANT CELLS/ELECTRON MICROSCOPY 
Probing phycobilisome structure by immuno-electron microscopy, 
3:53580 
PLANT CELLS/SYMBIOSIS 
Uptake of auxotrophic cells of a heterocyst-forming 
cyanbacterium by tobacco protoplasts, and the fate of their 
associations, 3:53624 
PLANT GROWTH/REMOTE SENSING 
Wheat yield forecasts using LANDSAT data, 3:53650 (CONF- 
770478-P2) 
PLANTS 
See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
TREES 
Effects of low levels of ozone on plant competition, 3:53698 
Panel II: biological wind prospecting (Wind power as source of 
energy and effects of wind on plants), 3:53744 (CONF-7608116-) 





PLANTS/AERIAL SURVEYING 


PLANTS/AERIAL SURVEYING 
Evaluation of spectral channels and wavelength regions for 
separability of agricultural cover types, 3:53647 (CONF-770478- 
P2) 


PLANTS/ALBEDO 

Aerial albedos of natural vegetation in southeastern Australia, 

3:53491 (CONF-770478-P2) 
PLANTS/BIOLOGICAL EFFECTS 

Terrestrial effects of oil shale development and development of 

chemical reactions, stability and transport model of oil shale 
process wastes in soil, 3:53456 (PNL-2500(Pt.2)) 
PLANTS/CHIMERAS 

Flower formation in the short-day plant Kalanchoe by grafting 

with a long-day and a short-long-day Echeveria, 3:53627 
PLANTS/CONTAMINATION 

Contamination of vegetation, soil, snow, and garden crops by 

= deposition of mercury from a chlor-alkali plant, 
53436 

Environmental surveillance for radionuclide contamination 
utilizing high-resolution gamma-ray spectroscopy (7 Be), 3:53444 

Suspended particle interaction and uptake in terrestrial plants 
(Transuranic aerosols), 3:53441 (PNL-2500(Pt.2)) 

PLANTS/ENVIRONMENTAL EFFECTS 

Panel III: plants as sources of airborne materials, 3:53410 (CONF- 

7608 116-) 
PLANTS/FOLIAR UPTAKE 

Suspended particle interaction and uptake in terrestrial plants 

(Transuranic aerosols), 3:53441 (PNL-2500(Pt.2)) 
PLANTS/INTESTINAL ABSORPTION 

Transuranic complexation in soil and uptake by plants (Role of 

microbial and aye processes), 3:53474 (PNL-2500(Pt.2)) 
PLANTS/METABOLI 

Use of analog aaen to predict the equilibrium and behavior of 
transuranic elements in the environment (Uptake by cheatgrass 
and snap beans), 3:53476 (PNL-2500(Pt.2)) 

PLANTS/MOISTURE 

Use of LANDSAT digital data to detect and monitor vegetation 

water deficiencies, 3:53645 (CONF-770478-P2) 
PLANTS/PHYSIOLOGY 

Presence of chloride reduces malate production in epidermis 
during stomatal opening, 3:53596 

es malate from epidermal strips during stomatal closure, 

53597 
PLANTS/PRODUCTIVITY 

Effects of thermal effluent on standing crop and net production of 
Elodea canadensis and other submerged macrophytes in Lake 
Wabamun, Alberta, 3:53687 

PLANTS/RADIOECOLOGICAL CONCENTRATION 

Ecological distribution and fate of plutonium and americium in a 
processing waste pond on the Hanford Reservation (Thirty- 
three-year study), 3:53532 (PNL-2500(Pt.2)) 

PLANTS/RADIONUCLIDE KINETICS 

Decommissioning and decontamination studies (Ecology of 
Hanford radioactive waste burial area), 3:53471 (PNL- 
2500(Pt.2)) 

Radioecology of '*°I and Tc and influence of soils and aquatic 
sediments on the chemical behavior, transport, and 
bioavailability of pollutants, 3:53480 (PNL-2500(Pt.2)) 

Suspended particle interaction and uptake in terrestrial plants 
(Transuranic aerosols), 3:53441 (PNL-2500(Pt.2)) 

Transuranic complexation in soil and uptake by plants (Role of 
microbial and chemical processes), 3:53474 (PNL-2500(Pt.2)) 

Weathering and aging of transuranics (Relative uptake of 7°* Pu, 
pr 241 Am, *“*Cm, and 7°7Np by cheatgrass, alfalfa, barley, 

as), 3:53477 (PNL-2500(Pt.2)) 
PLANT /REMOTE SENSING 

Reducing LANDSAT data to parameters with physical 
significance and signature extension: a view of LANDSAT 
capabilities, 3:53490 (CONF-770478-P2) 

PLANTS/ROOT ABSORPTION 

Transuranic complexation in soil and uptake by plants (Role of 

microbial and chemical processes), 3:53474 (PNL-2500(Pt.2)) 
PLANTS/SAMPLING 
Quantitative aspects of plutonium field studies, 3:53475 (PNL- 
2500(Pt.2)) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
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LASER-PRODUCED PLASMA 
Ukrainian Physics Journal (Cover-to-cover translation in English 
of Nov. 1971 (v. 16, No. 11) issue), 3:54027 (AEC-tr-7297/11) 
PLASMA/BIBLIOGRAPHIES 
Bibliography of Plasma Physics Laboratory reports and 
publications, 1976-1977, 3:54044 (MATT-1(Suppl.6)) 
PLASMA/BREMSSTRAHLUNG 
Bremsstrahlung by relativistic electrons in a plasma located in a 
strong magnetic field, 3:54072 
PLASMA/CHARGED-PARTICLE TRANSPORT 
Addenda: Inelastic collisions of fast charged particles with atoms 
and molecules: The Bethe theory revisited, 3:53891 
PLASMA/DISTRIBUTION FUNCTIONS 
Electron distribution function measurement in irregular ionization 
waves, 3:54091 
PLASMA/ELECTRIC CHARGES 
Incorporation of long range electrostatic effects in the canonical 
ensemble partition function, 3:54092 
PLASMA/ELECTROMAGNETIC FIELDS 
Threshold of electromagnetic instability in a magnetic neutral 
sheet, 3:54077 (IPPJ-301) 
PLASMA/ELECTRON DENSITY 
Evaluation of the single-electron density of states in a non Debye 
plasma, 3:54088 
PLASMA/EMISSION SPECTRA 
Spectra of Mo XXXI-XXXIV from exploded-Mo-wire plasmas, 
3:54045 
PLASMA/EMISSION SPECTROSCOPY 
Numerical solution of the Abel integral equation: application to 
plasma spectroscopy, 3:54068 
PLASMA/IONIZATION 
Calculation of the ionization composition and electric 
conductivity of the superdense plasma of argon and helium, 
3:54078 (KFTI-75-19) 
PLASMA/LANGMUIR FREQUENCY 
Electromagnetic radiation from a localized Langmuir 
perturbation, 3:54112 
PLASMA/LASER RADIATION 
Laser-plasma interaction in a theta-pinch geometry, 3:54049 (LA- 
7302-T) 
PLASMA/LEADING ABSTRACT 
Symposium on the cosmic observations for the fiscal year 1975, 
3:53843 
Workshop on relation between laboratory and space plasmas, 
3:53862 (IPPJ-286) 
PLASMA/MAGNETIC FLUX 
MAGIC: a one-dimensional magneto-inductive particle code, 
3:54082 (UCID-17795) 
PLASMA/PARTITION FUNCTIONS 
Incorporation of long range electrostatic effects in the canonical 
ensemble partition function, 3:54092 
PLASMA/REVIEWS 
Plasma accumulation in electromagnetic traps, 3:54067 (KFTI-75- 


19) 
PLASMA/THERMODYNAMIC MODEL 
Incorporation of long range electrostatic effects in the canonical 
ensemble partition function, 3:54092 
PLASMA/TRANSPORT THEORY 
Classical diffusion: theory and simulation codes, 3:54075 (COO- 
3077-150) 
TRIDENT-CTR: a two-dimensional transport code for CTR 
applications, 3:54079 (LA-UR-78-1288) 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
Plasma accumulation in electromagnetic traps, 3:54067 (KFTI-75- 


) 
PLASMA CONFINEMENT/MATHEMATICAL MODELS 
Some estimates of mirror plasma startup by neutral beam heating 
of pellet and gas cloud targets, 3:54050 (UCID-17845) 
PLASMA DIAGNOSTICS 
Charge collection measurements on TEA CO; laser produced 
plasma on metallic targets, 3:54065 
Diagnostic techniques for optically non-transparent superdense 
plasma, 3:54058 (KFTI-75-19) 
PLASMA DIAGNOSTICS/DOUBLE RESONANCE METHODS 
— of double resonance parametric process in a plasma, 
3:5 
PLASMA DIAGNOSTICS/ELECTRIC PROBES 
Considerations on the multielectrode probes for plasma 
diagnostics, 3:54066 
PLASMA DIAGNOSTICS/ELECTROSTATIC PROBES 
Studies on flush mounted electrostatic probe measurements in 
argon plasma flow, 3:54064 
PLASMA DIAGNOSTICS/EMISSION SPECTROSCOPY 
Use of optical filters for tokamak plasma spectroscopy, 3:54062 
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PLASMA DIAGNOSTICS/ENERGY SPECTRA 
Determination of plasma parameters by ion energy spectra, 
3:54059 (KFTI-77-1) 
PLASMA DIAGNOSTICS/PROBES 
Novel technique for measurement of energetic hydrogen flux to 
the walls in fusion devices, 3:54061 
Tokamak plasma diagnosis by surface physics techniques, 3:54060 
(PPPL-1445) 
PLASMA DRIFT/TRANSPORT THEORY 
Classical diffusion: theory and simulation codes, 3:54075 (COO- 
3077-150) 
PLASMA GUNS/ADIABATIC COMPRESSION HEATING 
Method and apparatus for heating and compressing plasma 
(Patents), 3:54055 
PLASMA GUNS/ENERGY SPECTRA 
Determination of plasma parameters by ion energy spectra, 
3:54059 (KFTI-77-1) 
PLASMA GUNS/IONIZATION 
Critical ionisation velocity and the dynamics of a coaxial plasma 
gun, 3:54087 
PLASMA JETS/PLASMA DIAGNOSTICS 
Studies on flush mounted electrostatic probe measurements in 
argon plasma flow, 3:54064 
PLASMA MICROINSTABILITIES 
See also CYCLOTRON INSTABILITY 
DRIFT INSTABILITY 
High-frequency turbulence of plasma in the ‘Uragan”’ stellarator 
with ion-cyclotron pumping, 3:54097 (KFTI-75-19) 
Impurity drift ong & of — type, 3:54106 
PLASMA SHEATH/MO 
Force balance and jan A for double sheaths in plasma, 
3:54084 
PLASMA SHEATH/STABILITY 
Force balance and density criteria for double sheaths in plasma, 
3:54084 
PLASMA WAVES 
See also ION ACOUSTIC WAVES 
PLASMA WAVES/SPECTRAL FUNCTIONS 
Stationary spectra of high frequency oscillations of a plasma in a 
magnetic field, 3:54115 
PLASMA WAVES/STOCHASTIC PROCESSES 
Plasma waves in a stochastic magnetic field, 3:54113 
PLASMA WAVES/WAVE PROPAGATION 
Theory for stationary nonlinear wave propagation in complex 
magnetic geometry, 3:54108 (IPPJ-300) 
PLASTICS 
See also CONCRETE-PLASTIC COMPOSITES 
POLYETHYLENES 
POLYURETHANES 
PLASTICS/ELECTRIC CONDUCTIVITY 
Development of heating panels constructed of polymer fiber 
carbon compounds, 3:51722 
PLATINUM/BIOLOGICAL EFFECTS 
Alterations of growth and behavioral parameters of offspring of 
female mice exposed to cerium (citrate) or platinum 
(hexachloroplatinate) during pregnancy or lactation, 3:53715 
PLATINUM/PROTON REACTIONS 
Polarization of inclusively produced protons at p/sub 
perpendicular/ = 1.5 GeV/c, 3:53923 
PLATINUM/QUANTITATIVE CHEMICAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 
PLATINUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Neutron irradiation of superconducting compounds, 3:53149 
PLATINUM COMPLEXES/CHEMICAL PREPARATION 
Structural studies of precursor and partially oxidized conducting 
complexes. XIII. A neutron diffraction and x-ray diffuse 
scattering study of the dimerized platinum chain in rubidium 
tetracyanoplatinate chloride (2:1:0.3) trihydrate, 
Rb2[Pt(CN)4]Clo 3.3.0H20, 3:53206 
Structural studies of precursor and partially oxidized conducting 
complexes. XV. A combined neutron and x-ray diffraction 
study of ammonium tetracyanoplatinate chloride trihydrate, 
(NH4)2[Pt(CN)4]Clo 3.3H2O, 3:53207 
PLATINUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Structural studies of precursor and partially oxidized conducting 
complexes. XIII. A neutron diffraction and x-ray diffuse 
scattering study of the dimerized platinum chain in rubidium 
tetracyanoplatinate chloride (2:1:0.3) trihydrate, 
Rb2[Pt(CN)s]Clo 3.3.0H2O, 3:53206 
Structural studies of precursor and partially oxidized conducting 
complexes. XV. A combined neutron and x-ray diffraction 
study of ammonium tetracyanoplatinate chloride trihydrate, 
(NH4)2[Pt(CN)s]Clo 3.3H2O, 3:53207 


PLUTONIUM 239/ROOT ABSORPTION 


PLT REACTORS/MATERIALS TESTING 
Long-term changes in the surface conditions of PLT, 3:54185 
(PPPL-1448) 
PLT REACTORS/NEUTRAL BEAM SOURCES 
Drift tube beam blocking experiments performed on the ORNL/ 
PLT neutral beam line at the ORNL medium energy test 
facility, 3:54158 (ORNL/TM-6374) 
PLT and ISX neutral beam injectors, 3:54151 (CONF-780702-4) 
PLUGS 
See CLOSURES 
PLUMES/DIFFUSION 
Chalk Point Cooling Tower Project. Environmental Systems 
Corporation's FY77 final report, July 1, 1976-August 31, 1977. 
Volume II. Cooling Tower Drift Dye Tracer Experiment (Dye 
tests of vapor plume dispersion in coastal regions), 3:53447 
(PPSP-CPCTP-20(Vol.2)) 
Multispectral analysis of ocean dumped materials, 3:53510 
(CONF-770478-P2) 
PLUMES/DROPLETS 
Precipitation in the environment of wet cooling towers, 3:53448 
(ANL-Trans-1134) 
PLUMES/TRAJECTORIES 
Investigations, under natural conditions, of the trajectory of rise of 
the smoke plume from chimneys of thermal power plants, 
3:52436 
PLUMES/WATER VAPOR 
Precipitation in the environment of wet cooling towers, 3:53448 
(ANL-Trans-1134) 
PLUTONIUM/ACCOUNTING 
Evaluation of the use of calorimetry for shipper-receiver 
measurements of plutonium, 3:52169 (NUREG/CR-0014) 
PLUTONIUM/ALPHA SPECTROSCOPY 
Collaborative study of an anion exchange method for the 
determination of trace plutonium in water, 3:53189 (MLM-2425) 
PLUTONIUM/CALORIMETRY 
Evaluation of the use of calorimetry for shipper-receiver 
measurements of plutonium, 3:52169 (NUREG/CR-0014) 
PLUTONIUM/DISSOLUTION 
Investigation of the electrolytic dissolution of plutonium, 3:53235 
(RFP-2729) 
PLUTONIUM/ENVIRONMENTAL TRANSPORT 
Ecological distribution and fate of plutonium and americium in a 
processing waste pond on the Hanford Reservation (Thirty- 
three-year study), 3:53532 (PNL-2500(Pt.2)) 
Quantitative aspects of plutonium field studies, 3:53475 (PNL- 
2500(Pt.2)) 
PLUTONIUM/ION EXCHANGE 
Collaborative study of an anion exchange method for the 
determination of trace plutonium in water, 3:53189 (MLM-2425) 
PLUTONIUM/NONDESTRUCTIVE ANALYSIS 
Application of nondestructive assay to the plutonium fuel 
fabrication facility, 3:52171 (PNCT-831-76-01) 
PLUTONIUM/PACKAGING 
Nuclear criticality and radiation shielding calculations for 
damaged and undamaged arrays of Plutonium Air 
Transportable (PAT-1) packages, 3:53280 (SAND-78-0570C) 
PLUTONIUM/RADIOECOLOGICAL CONCENTRATION 
Ecological export of plutonium from a reprocessing waste pond, 
3:53533 
PLUTONIUM/SEPARATION PROCESSES 
Method for photochemical reduction of uranyl nitrate by tri-n- 
butyl phosphate and application of this method to nuclear fuel 
processing (Patent), 3:52120 
Modified Purex process for the separation and recovery of 
plutonium-uranium residues, 3:52115 (RFP-2675) 
PLUTONIUM/TOXICITY 
Transuranic complexation in soil and uptake by plants (Role of 
microbial and chemical processes), 3:53474 (PNL-2500(Pt.2)) 
PLUTONIUM 238/ENVIRONMENTAL TRANSPORT 
Rockwell support studies (Ecology of Hanford radioactive waste 
burial area), 3:53470 (PNL-2500(Pt.2)) 
PLUTONIUM 238/ROOT ABSORPTION 
Weathering and aging of transuranics (Relative uptake of **Pu, 
*89Pu, **1Am, 7“*Cm, and *°7Np by cheatgrass, alfalfa, barley, 
and peas), 3:53477 (PNL-2500(Pt.2)) 
PLUTONIUM 239/CAPTURE-TO-FISSION RATIO 
Spectral fine-structure effects in the reactivity-reaction-rate 
method for determining capture-to-fission ratios, 3:53999 
PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 
Quantitative aspects of plutonium field studies, 3:53475 (PNL- 
2500(Pt.2)) 
PLUTONIUM 239/ROOT ABSORPTION 
Weathering and aging of transuranics (Relative uptake of °*Pu, 
89Pu, **1Am, 7**Cm, and *°7Np by cheatgrass, alfalfa, barley, 
and peas), 3:53477 (PNL-2500(Pt.2)) 





PLUTONIUM 239 TARGET/NEUTRON REACTIONS 


PLUTONIUM 239 TARGET/NEUTRON REACTIONS 

EBR-II derived fission yields from vanadium encapsulated fission 
monitors, 3:54003 (HEDL-TME-77-34(Vol.2)) 

Fission product reaction rates for CFRMF irradiations of 
235), 238U, 23°Pu, and 7°7Np, 3:54001 (HEDL-TME-77- 
34(Vol.1)) 

Fission product reaction rates for BIG-10 irradiation of 7°U, 
238U, 8®Pu, and 7°7Np, 3:54002 (HEDL-TME-77-34(Vol.1)) 

Interlaboratory consensus fission yields and subsidiary fission 
yields, 3:54005 (HEDL-TME-77-34(Vol.2)) 

Measurement of the fission cross sections of uranium-233 and 
plutonium-239 relative to uranium-235 from 1 keV to 30 MeV, 
3:54006 

Neutron cross section calculations for 7*°Pu, 741 Pu, 74° Pu, 7°°U, 
237, 23°U in the energy region 1-150 keV (Coupled-channels 
method), 3:53994 (LA-tr-78-50) 

Preliminary ISNF fission rates and field characterization, 3:54004 
(HEDL-TME-77-34(Vol.2)) 

Quality control and calibration of miniature fission chambers by 
exposure to standard neutron fields. Application to the 
measurement of fundamental integral cross section ratios, 
3:53354 (HEDL-TME-77-34(Vol.1)) 

Review of cross section data important to the uranium-plutonium 
fuel cycle in thermal reactors, 3:53997 (CONF-780546-1) 

Spectral fine-structure effects in the reactivity-reaction-rate 
method for determining capture-to-fission ratios, 3:53999 

PLUTONIUM 240/ENVIRONMENTAL TRANSPORT 

Rockwell support studies (Ecology of Hanford radioactive waste 
burial area), 3:53470 (PNL-2500(Pt.2)) 

PLUTONIUM 240/RADIOECOLOGICAL CONCENTRATION 

Quantitative aspects of plutonium field studies, 3:53475 (PNL- 
2500(Pt.2)) 

PLUTONIUM 240 TARGET/NEUTRON REACTIONS 

Review of cross section data important to the uranium-plutonium 

fuel cycle in thermal reactors, 3:53997 (CONF-780546-1) 
PLUTONIUM 241 TARGET/NEUTRON REACTIONS 

Neutron cross section calculations for 7°*Pu, **!Pu, ***Pu, 7°U, 
237[U), 28°U in the energy region 1-150 keV (Coupled-channels 
method), 3:53994 (LA-tr-78-50) 

Quality control and calibration of miniature fission chambers by 
exposure to standard neutron fields. Application to the 
measurement of fundamental integral cross section ratios, 
3:53354 (HEDL-TME-77-34(Vol.1)) 

Review of cross section data important to the uranium-plutonium 
fuel cycle in thermal reactors, 3:53997 (CONF-780546-1) 

PLUTONIUM 243 TARGET/NEUTRON REACTIONS 

Neutron cross section calculations for 7°*Pu, **'Pu, *4*Pu, 7°U, 
2371), 28° in the energy region 1-150 keV (Coupled-channels 
method), 3:53994 (LA-tr-78-50) 

PLUTONIUM CARBIDES/CHEMICAL PREPARATION 

Equilibrium thermodynamics of mixed carbide fuel, 3:52102 
(CONF-780622-26) 

PLUTONIUM DIOXIDE/DIFFUSION 

Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, October 1-December 31, 1977 
(LMFBR;; time-dependent aerosol suspension behavior), 3:52807 
(NUREG/CR-0084) 

PLUTONIUM DIOXIDE/PHASE STUDIES 

Equilibrium thermodynamics of mixed carbide fuel, 3:52102 
(CONF-780622-26) 

PLUTONIUM DIOXIDE/SINTERING 

Sinterability and characterization of some UO2 and PuO2 powders, 
3:52731 (PNCT-831-76-01) 

PLUTONIUM DIOXIDE/STOICHIOMETRY 

Determination of O/M ratio for mixed oxide fuel, (3). Reducing 
condition for thermogravimetric method, 3:52732 (PNCT-831- 
76-01) 

PLUTONIUM DIOXIDE/TRANSPORTATION SYSTEMS 

PuO, transportation safeguard concepts, 3:52123 (AGNS-1040-7) 

PLUTONIUM OXIDES/LASER-RADIATION HEATING 

Calculational and experimental approaches to the equation of state 
of irradiated fuel, 3:52107 (KFK-2493) 

PLUTONIUM OXIDES/PHYSICAL RADIATION EFFECTS 

Calculational and experimental approaches to the equation of state 
of irradiated fuel, 3:52107 (KFK-2493) 

PLUTONIUM RECYCLE/DENATURED FUEL 

Proliferation-resistant nuclear fuel cycles (Spiking of plutonium 
with °* Pu), 3:52170 (ORNL/TM-6392) 

PNEUMATIC TRANSPORT/PRESSURE DROP 

Pressure-drop correlation for designing vertical dilute-phase gas- 
solids lift-lines for materials used in coal conversion processes, 
3:51866 (CONF-780594-1) 

POINT MUTATIONS 
See GENE MUTATIONS 
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POINT POLLUTANT SOURCES/AIR POLLUTION CONTROL 
Revised technical guide for review and evaluation of compliance 
schedules for air pollution sources. Final report, 3:53450 (PB- 
276138) 
POISEUILLE FLOW 
See LAMINAR FLOW 
ILARIMETERS 


PO. 
Polarimeter measures sea state characteristics using emitted 
infrared radiation, 3:53836 (CONF-770478-P1) 
POLARIZED TARGETS/SPIN ORIENTATION 
New Cr/sup v/ doping agent for polarized targets, 3:53351 
POLLEN/ENVIRONMENTAL EFFECTS 


Panel III: plants as sources of airborne materials, 3:53410 (CONF 
7608 116-) 
POLLUTION 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
NOISE POLLUTION 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/BIOLOGICAL EFFECTS 
Cancer and the environment, 3:53731 
POLLUTION/HEALTH 
Trace substances in environmental health. XI, 3:53430 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
Control of environmental contamination by cadmium, lead, and 
zinc near a new lead belt smelter, 3:53461 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
CATALYTIC CONVERTERS 
EXHAUST RECIRCULATION SYSTEMS 
NOISE POLLUTION CONTROL 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/COST BENEFIT 
ANALYSIS 
Review and synopsis of public participation regarding sulfur 
dioxide and particulate emissions from (R71-23), (R74-2), and 
(R75-7). Final report (Illinois), 3:53413 (PB-276358) 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Internal combustion engine and method of reducing toxic 
compounds in the exhaust gases therefrom (Patent), 3:53072 
POLLUTION CONTROL EQUIPMENT/ENVIRONMENTAL 
IMPACTS 
Review and synopsis of public participation regarding sulfur 
dioxide and particulate emissions from (R71-23), (R74-2), and 
(R75-7). Final report (Illinois), 3:53413 (PB-276358) 
POLLUTION CONTROL EQUIPMENT/TECHNOLOGY 
ASSESSMENT 


Review and synopsis of public participation regarding sulfur 
dioxide and particulate emissions from (R71-23), (R74-2), and 
(R75-7). Final report (Illinois), 3:53413 (PB-276358) 

POLLUTION REG TIONS/COMPLIANCE 

Revised technical guide for review and evaluation of compliance 
— for air pollution sources. Final report, 3:53450 (PB- 
276138) 

POLYCYCLIC AROMATIC HYDROCARBONS 

Profiles of polycyclic aromatic hydrocarbons in suspended 
particles of different cities in the Western Federal Republic of 
Germany, 3:53418 

POLYCYCLIC AROMATIC HYDROCARBONS/ 

CARCINOGENESIS 

Lack of tumor-promoting ability of certain environmental 
= in a two-stage mouse skin tumorigenesis assay, 

53610 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS/SOLVENT PROPERTIES 

Use of polyethers in the treatment of acidic high activity nuclear 
wastes. First progress report, June 1, 1975-May 31, 1977, 
3:52151 (SRO-884-1) 

Use of polyethers in the treatment of acidic high activity nuclear 
wastes. Second progress report, June 1, 1977-May 31, 1978, 
3:52152 (SRO-884-2) 

POLYETHYLENES/FABRICATION 
Polyethylene fusion joints; socket and butt, 3:52038 
POLYETHYLENES/NEUTRON REACTIONS 

Macroscopic cross section sensitivity study for the TNS integral 

experiments, 3:54183 (CONF-780622-28) 
POLYMERASES/INHIBITION 

Dextran sulfate as a contaminant of DNA extracted from 

ee viruses and as an inhibitor of DNA polymerases, 
POLYMERIZATION 
See also CROSS-LINKING 
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POLYMERIZATION/CHEMICAL RADIATION EFFECTS 
The evaluation of poly(vinyl acetate-co-crotonic acid) ionomer 
hydrogel coatings for biomedical systems. Annual report, 1 
August 1976-30 November 1977, 3:53676 (PB-275682) 
POLYPEPTIDES 
Proteins of hepatitis B surface antigen: Amino acid compositions 
of the major polypeptides, 3:53569 
POLYPEPTIDES/BIOSYNTHESIS 
Preparation and characteristics of a wheat embryo cell-free extract 
active in the synthesis of high molecular weight viral 
polypeptides, 3:53575 
POLYPEPTIDES/CONFIGURATION INTERACTION 
Structure of methemerythrin at 2.8-A resolution: computer 
graphics fit of an averaged electron density map (Iron- 
containing respiratory pigments of invertebrates), 3:53554 
POLYURETHANES/USES 
Urethane coatings provide heavy-duty protection on Alyeska 
pipeline project. Some 60,500-gallons used along 800-mile North 
Slope expanse, 3:51983 
INDS 


See LAKES 
PONDS (COOLING) 
See COOLING PONDS 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPULATIONS 
See also HUMAN POPULATIONS 
POPULATIONS/POLLUTION 
Movements of heavy metals and organohalogens through food 
chains and their effects on populations and communities, 
3:53437 
POPULATIONS/SAMPLING 
Multitechnology and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 
PORCELAIN/CHEMICAL COMPOSITION 
Extremely high strength porcelain. Final report. Research Project 
427-1, 3:53153 (EPRI-EL-722) 
PORCELAIN/MANUFACTURING 
Extremely high strength porcelain. Final report. Research Project 
427-1, 3:53153 (EPRI-EL-722) 
POROUS MATERIALS/COMPACTING 
Shear stress enhancement of void compaction, 3:53830 (UCRL- 
13858) 
POROUS MATERIALS/FLUID FLOW 
Buoyancy induced convective flow in porous media with heat 
source, 3:53311 (CONF-780520-3) 
POROUS MATERIALS/WAVE PROPAGATION 
Application of the MR porous metal in sound absorbing 
structures, 3:52050 
PORTLAND CEMENT/CHEMICAL COMPOSITION 
Effect of organic acids on setting of plug-back Portland cement 
mortars at high temperatures and pressures, 3:51938 
PORTLAND CEMENT/HARDENING 
Effect of organic acids on setting of plug-back Portland cement 
mortars at high temperatures and pressures, 3:51938 
POSITION INDICATORS 
See DISPLACEMENT GAGES 
POSITRON CHANNELING/COMPTON EFFECT 
— of Compton scattering from planar channeled positrons, 
: 8 
POSITRONS/LIFETIME 
Simultaneous positron lifetime and momentum measurements of 
the vacancy formation enthalpy in aluminium, 3:53124 
POSTULATED PARTICLES 
See also CHARM PARTICLES 
HEAVY LEPTONS 
INTERMEDIATE BOSONS 
QUARKS 
POSTULATED PARTICLES/MASS 
Astrophysical bounds on the masses of axions and Higgs particles, 
3:53857 (ORO-3992-337) 
'ASSIUM/ECOLOGICAL CONCENTRATION 
Physiological and biochemical aspects of cadmium in soybean: the 
effects of induced Cd toxicity on the uptake and translocation of 
Zn, Fe, Mg, Ca, and K, 3:53699 
POTASSIUM/ION-ATOM COLLISIONS 
K-shell ionization of elements isP to 2sNi for 0.4 to 3.8 MeV/amu 
10;B-ion bombardment, 3:53889 
POTASSIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 


POWER REACTORS/FUEL RODS 


POWER DEMAND/CONTROL EQUIPMENT 
Energy conservation with preprogrammed power switching, 
3:53009 
POWER DEMAND/FORECASTING 
Problems of an extended use of coal in the public electricity 
supply of the USA: a survey, 3:52422 
POWER DEMAND/SIMULATION 
Demand for electric energy in the United States, 3:52971 
POWER EXCURSIONS 
See EXCURSIONS 
POWER GENERATION 
Remote monitoring and Tennessee Valley Authority programs, 
3:53783 (CONF-770478-P 1) 
POWER GENERATION/ELECTROCHEMICAL ENGINES 
Electrochemical engines for power generation and load-leveling at 
sites for underground coal conversion, 3:51696 (LA-UR-78- 
1402) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
TIDAL POWER PLANTS 
POWER PLANTS/ELECTRICAL EQUIPMENT 
60 kA heat build-up test equipment at the renardieres power test 
laboratory, 3:52393 
POWER PLANTS/NOISE POLLUTION ABATEMENT 
Application of the MR porous metal in sound absorbing 
structures, 3:52050 
POWER PLANTS/PUMPS 
Final report on the definition of a national program in energy- 
efficient pump utilization covering performance from May 10, 
1976-March 9, 1977. Volume I. Appendices, 3:53037 (HCP/ 
W1260-01/2) 
POWER PLANTS/SITE SELECTION 
Landscape planning as a contribution to the assessment and 
finding of sites for energy facilities from an ecological and 
creative point of view, 3:52438 
Transfrontier problems in connection with the site selection of 
power stations and energy facilities with environmental impact, 
3:52439 
POWER REACTORS 
See also BELOYARSK-3 REACTOR 
BOHUNICE A-] REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-1] REACTOR 
EBR-2 REACTOR 
ENRICO FERMI-1 REACTOR 
FORSMARK-3 REACTOR 
HAMAOKA-1 REACTOR 
JATR REACTOR 
JOYO REACTOR 
KALPAKKAM-1 REACTOR 
KALPAKKAM-2 REACTOR 
KOEBERG-1 REACTOR 
LAMPRE-I REACTOR 
LENINGRAD-1 REACTOR 
LENINGRAD-2 REACTOR 
NORTH ANNA-1 REACTOR 
NORTH ANNA-2 REACTOR 
NORTH ANNA-3 REACTOR 
NORTH ANNA-4 REACTOR 
N-REACTOR 
PEACH BOTTOM-1 REACTOR 
PROCESS HEAT REACTORS 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 
SEFOR REACTOR 
SGHWR REACTOR 
TARAPUR-1] REACTOR 
TARAPUR-2 REACTOR 
VRAIN REACTOR 
WUERGASSEN REACTOR 
WWER TYPE REACTORS 
WWER-I REACTOR 
WWER-2 REACTOR 
WWER-3 REACTOR 
WWER-4 REACTOR 
POWER REACTORS/DENATURED FUEL 
Reactor performance impact of denatured thorium fuel cycles on 
nuclear growth, 3:52628 (CONF-780545-4) 
POWER REACTORS/FUEL RODS 
URANUS - a computer programme for the thermal and 
mechanical analysis of the fuel rods in a nuclear reactor, 3:52737 





POWER REACTORS/PRESSURE VESSELS 


POWER REACTORS/PRESSURE VESSELS 
Design procedure for pad reinforced flush nozzles in spherical 
pressure vessels, 3:52690 
Inspecting welds in pressure vessels for nuclear systems, 3:52687 
Minimum weight designs for reinforcement of spherical pressure 
vessels with flush radial nozzles, 3:52701 
Nondestructive estimation of residual stress in welded pressure 
vessel steel by means of remanent magnetization measurement, 
3:52688 
Program to develop acoustic emission-flaw relationship for 
inservice monitoring of nuclear pressure vessels. Annual report, 
July 1, 1976-October 1, 1977, 3:52677 (BNWL-2232-3) 
POWER REACTORS/REACTOR KINETICS EQUATIONS 
Relationship between point kinetics and space- and energy- 
dependent kinetics for large reactors, 3:52646 (CONF-780401-) 
POWER REACTORS/REACTOR MATERIALS 
Construction materials of nuclear power plants with the 
dissociating coolant N2O, (Book; in Russian), 3:52724 
POWER REACTORS/SHIELDS 
Benchmark shielding experiments for testing iron and steel data, 
3:52678 (CONF-780401-) 
POWER REACTORS/THORIUM CYCLE 
Reactor performance impact of denatured thorium fuel cycles on 
nuclear growth, 3:52628 (CONF-780545-4) 
POWER REACTORS/XENON OSCILLATIONS 
Optimal control of xenon oscillations of large power reactors, 
3:52667 
POWER SUBSTATIONS/ELECTRICAL INSULATION 
Vhv metal-clad SF¢-insulated substations. ten years of industrial 
experiments, 3:52449 
POWER SYSTEMS 
See also DC SYSTEMS 
POWER SYSTEMS/DESIGN 
On the grid connection of an integrated community energy 
system, 3:52444 
POWER SYSTEMS/EVALUATION 
Evaluation of hydroelectric energy benefits for a preponderantly 
thermal power system, 3:52946 (CRWR-148) 
POWER SYSTEMS/LIGHTNING 
Use of tailored return-stroke current representations to simplify 
the analysis of lightning effects on systems, 3:54039 
POWER SYSTEMS/LOAD MANAGEMENT 
Mathematical model for the optimization of events during the 
operation of electrical transmission networks with consideration 
of technical side conditions, 3:52445 (DOE-tr-101) 
Stochastic models for optimal load distribution of an electric 
power system, 3:52442 
POWER SYSTEMS/OPERATION 
On the grid connection of an integrated community energy 
system, 3:52444 
POWER SYSTEMS/OPTIMIZATION 
Statistical method of optimization of power system operating 
conditions, 3:52370 
POWER SYSTEMS/PLANNING 
Advanced concepts for bulk power system studies, 3:52972 
POWER SYSTEMS/RESEARCH PROGRAMS 
Program information notice, 3:52947 (DOE/ET-0059) 
POWER SYSTEMS/SYSTEMS ANALYSIS 
Statistical method of optimization of power system operating 
conditions, 3:52370 
POWER TRANSMISSION 
See also MICROWAVE POWER TRANSMISSION 
UNDERGROUND POWER TRANSMISSION 
POWER TRANSMISSION/ECONOMICS 
Overview of electric transmission (technology and economics), 
3:52446 (BNL-24398) 
POWER TRANSMISSION/RESEARCH PROGRAMS 
Program information notice, 3:52947 (DOE/ET-0059) 
POWER TRANSMISSION LINES/CRYOGENIC CABLES 
Superconducting and resistive cryogenic power transmission 
research in the U.S.: an opportunity for cryogenic innovation, 
3:52453 
POWER TRANSMISSION LINES/DESIGN 
High-voltage direct-current link in austria, 3:52450 
POWER TRANSMISSION LINES/ELECTRIC FIELDS 
Hazard at a distance: effects of exposure to the electric and 
magnetic fields of high voltage transmission lines, 3:53737 
POWER TRANSMISSION LINES/MAGNETIC FIELDS 
Hazard at a distance: effects of exposure to the electric and 
magnetic fields of high voltage transmission lines, 3:53737 
POWER TRANSMISSION LINES/SAFETY 
Precipitation in the environment of wet cooling towers, 3:53448 
(ANL-Trans-1134) 
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POWER TRANSMISSION LINES/SUPERCONDUCTING 

CABLES 

Cryogenic engineering problems in the development of 
superconducting power transmission lines, 3:52452 (LA-UR-78- 
1346) 

Superconducting and resistive cryogenic power transmission 
research in the U.S.: an opportunity for cryogenic innovation, 
3:52453 

POWER-COOLING-MISMATCH ACCIDENTS/SIMULATION 
Response of unirradiated and irradiated PWR fuel rods tested 
under power-cooling-mismatch conditions, 3:52836 
POWERED SUPPORTS/STATIC LOADS 
New methods of calculating loads on supports, 3:51859 
PRASEODYMIUM IODIDES/HYDROGENATION 

Reaction of hydrogen with metallic and reduced halides. The 

requirement of delocalized electrons for reaction, 3:53209 
PRASEODYMIUM OXIDES/STRUCTURAL MODELS 

High-resolution crystal structure images of beta phase (Pr2sOxs) in 

the praseodymium oxide ans _ cell Pri.Oz), 3:53159 
PRECIPITATIONS (ATMOSPHERI 

See ATMOSPHERIC PRECIPI TA? TIONS 
PREGNANCY 

Concentrations of copper, zinc, and magnesium in hair and serum 
of black pre it women, 3:53727 

PRESSURE GAGES/DESIGN 

Continuous bottom-hole pressures are measured by non-electric 
system, 3:53283 (LBL-7027) 

PRESSURE GRADIENTS/DATA ANALYSIS 

Pressure behavior of wells intercepting fractures, 3:51929 (LBL- 
7027) 

PRESSURE MEASUREMENT/DATA ACQUISITION 

Application of well testing to liquid dominated geothermal 
systems, 3:52336 (LBL-7027) 

PRESSURE SUPPRESSION/TRANSIENTS 

Theoretical investigation of pressure pulsations occuring during 
steam condensation in the BWR-pressure suppression system. 
Computer code KONDAS, 3:52800 (KFK-2487) 

PRESSURE VESSELS/ACOUSTIC EMISSION TESTING 

Program to develop acoustic emission-flaw relationship for 
inservice monitoring of nuclear pressure vessels. Annual report, 
July 1, 1976-October 1, 1977, 3:52677 (BNWL-2232-3) 

PRESSURE VESSELS/ACOUSTIC MONITORING 

Program to develop acoustic emission-flaw relationship for 
inservice monitoring of nuclear pressure vessels. Progress 
report, October 1, 1977-January 1, 1978, 3:52465 (BNWL-2232- 


4) 
PRESSURE VESSELS/CLOSURES 
Pressure-tight joint for nuclear reactor pressure vessels (Patent), 
3:52714 
PRESSURE VESSELS/CREEP 
Failure due to unidirectional progressive deformation (incremental 
collapse) - causes and facts, 3:52700 
Finite element creep analysis of PCRVs and comparison with 
experimental results, 3:52698 
PRESSURE VESSELS/DESIGN 
Minimum weight designs for reinforcement of spherical pressure 
vessels with flush radial nozzles, 3:52701 
PRESSURE VESSELS/FAILURES 
Failure due to unidirectional progressive deformation (incremental 
collapse) - causes and facts, 3:52700 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Use of probability with linear elastic fracture mechanics in 
studying brittle fracture in pressure vessels, 3:52496 
PRESSURE VESSELS/IN-SERVICE INSPECTION 
Program to develop acoustic emission-flaw relationship for 
inservice monitoring of nuclear pressure vessels. Progress 
report, October 1, 1977-January 1, 1978, 3:52465 (BNWL-2232- 


4) 
PRESSURE VESSELS/INSPECTION 
Aris-ii: an advanced concept in process control and data 
management applied to remote ultrasonic examination, 3:52514 
PRESSURE VESSELS/LINERS 
Improvement of the mechanical reliability of monolithic 
refractory linings for coal gasification process vessels. Quarterly 
progress report, July-September 1977, 3:51686 (FE-2218-13) 
Improvement of the mechanical reliability of monolithic 
refractory linings for coal gasification process vessels. Quarterly 
progress report, October-December 1977, 3:51687 (FE-2218-16) 
PRESSURE VESSELS/MEETINGS 
Third international conference on pressure vessel technology in 
April 1977 in Tokyo, 3:52705 
PRESSURE VESSELS/MONITORING 
Embedment instrumentation for prestressed concrete pressure 
vessels, 3:52694 
PRESSURE VESSELS/NOZZLES 
Design procedure for pad reinforced flush nozzles in spherical 
pressure vessels, 3:52690 
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PRESSURE VESSELS/PLASTICITY 
Plastic collapse pressures for conical ends of cylindrical pressure 
vessels and their relationship to design rules in two British 
Standard Specifications, 3:52689 
PRESSURE VESSELS/REPAIR 
Repair weld induced residual stresses in thick-walled steel 
pressure vessels, 3:52682 (ORNL/NUREG/TM-153) 
PRESSURE VESSELS/STANDARDS 
AD codes of practice ‘pressure vessels’. Introduction and 
explanation to HP1 ‘design and preliminary test’ and HP20 
‘initial test of pressure vessels, certification test and pressure 
test’ (German Federal Republic), 3:52695 
PRESSURE VESSELS/STRAIN GAGES 
Embedment instrumentation for prestressed concrete pressure 
vessels, 3:52694 
PRESSURE VESSELS/STRESS ANALYSIS 
Analysis and evaluation system for elevated temperature design of 
pressure vessels, 3:52709 
Finite element creep analysis of PCRVs and comparison with 
experimental results, 3:52698 
Investigation of the stressed state of pressure vessels using mock- 
ups (PWR), 3:52500 
RSPLOT, A program group for evaluation of the data past 
temperatures and stress values of the “Prestressed Concrete 
Pressure Vessel-High Temperature Helium Test Rig”, 3:52826 
(SGAE-2725) 
Third international conference on pressure vessel technology in 
April 1977 in Tokyo, 3:52705 
PRESSURE VESSELS/THERMAL INSULATION 
Thermal insulation for reactor pressure vessels (PWR;BWR), 
3:52476 
PRESSURE VESSELS/ULTRASONIC TESTING 
Aris-ii: an advanced concept in process control and data 
management applied to remote ultrasonic examination, 3:52514 
Localization and description of defects in components in nuclear 
engineering with the aid of non-destructive test methods, 
3:52704 
Probe carrier for the inspection of welding seams on nozzles and 
pipe connections and of nozzle edges on pressure vessels, 
especially reactor pressure vessels of nuclear power plants, by 
means of ultrasonics (Patent), 3:52711 
PRESSURE VESSELS/WELDED JOINTS 
Inspecting welds in pressure vessels for nuclear systems, 3:52687 
Nondestructive estimation of residual stress in welded pressure 
vessel steel] by means of remanent magnetization measurement, 
3:52686 
Nondestructive estimation of residual stress in welded pressure 
vessel steel by means of remanent magnetization measurement, 
3:52688 
Repair weld induced residual stresses in thick-walled steel 
pressure vessels, 3:52682 (ORNL/NUREG/TM-153) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS/ACTIVITY LEVELS 
Circulating and plateout activity program for gas-cooled reactors 
with arbitrary radioactive chains, 3:52524 (LA-7239-MS) 
PRIMARY COOLANT CIRCUITS/BLOWERS 
Survey on gas-bearing circulators of high-temperature gas cooled 
reactors, 3:52523 (JAERI-M-7214) 
PRIMARY COOLANT CIRCUITS/CORROSION 
Sodium engineering and technology. Technical progress report, 
October, November, December 1977 (LMFBR), 3:52590 
(HEDL-TME-77-39) 
PRIMARY COOLANT CIRCUITS/HEAT TRANSFER 
Free convective heat transfer near the critical state, 3:52723 
PRIMARY COOLANT CIRCUITS/LIQUID METALS 
Natural evaporation of sodium under the conditions of mist 
formation (LMFBR), 3:52613 
PRIMARY COOLANT CIRCUITS/TWO-PHASE FLOW 
Nozzle flow calculation for real gases (BWR), 3:52482 
Spontaneous condensation of CHF2Cl vapour at high reduced 
pressures (BWR), 3:52481 
PRIMARY COOLANT CIRCUITS/VAPOR CONDENSATION 
Spontaneous condensation of CHF2ClI vapour at high reduced 
pressures (BWR), 3:52481 
RIMATES/RESEARCH PROGRAMS 
Activities of the radiobiological institute, the institute for 
experimental gerontology, and the primate center. Annual 
report, 1976, 3:53664 (N-78-13723) 
PROBES 
See also ELECTRIC PROBES 
ION PROBES 
MAGNETIC PROBES 
PROBES/DESIGN 
Optical probe for local void fraction and interface velocity 
measurements (BWR; PWR), 3:52464 (BNL-NUREG-50791) 


PROTEINS 


PROBES/MASS SPECTROSCOPY 
Novel technique for measurement of energetic hydrogen flux to 
the walls in fusion devices, 3:54061 
PROCESS HEAT 
Catalytic combustion of methane in commercial panels, 3:52207 
PROCESS HEAT/ENERGY CONSERVATION 
Improving efficiency in fuel-fired industrial heating processes 
(High-Velocity Combustion), 3:53039 
PROCESS HEAT REACTORS 
Nuclear process heat at high temperature: Application, realization 
and development programme, 3:52639 
Pilot plant for hydrogasification of coal with nuclear heat, 3:52634 
Possibilities of using high-temperature reactors for the production 
of hydrogen by thermochemical dissociation of water, 3:52633 
Possible new application of HTGR process heat: Zinc- and 
aluminium-making processes, 3:52636 
PROCESS HEAT REACTORS/COAL GASIFICATION 
Electrofluid gasification of coal with nuclear energy (Process heat 
reactor coupled to gasifier either thermally or electrically), 
3:51701 
Market and economic analysis study on nuclear coal gasification. 
Status report at end of Concept Phase, August 1, 1975- 
November 30, 1976, 3:51699 (DOE-tr-87) 
PROCESS HEAT REACTORS/FEASIBILITY STUDIES 
Market and economic analysis study on nuclear coal gasification. 
Status report at end of Concept Phase, August 1, 1975- 
November 30, 1976, 3:51699 (DOE-tr-87) 
PROCESS HEAT REACTORS/STEAM REFORMER 
PROCESSES 
HIGHTEX: a computer program for the steady-state simulation of 
steam-methane reformers used in a nuclear process heat plant, 
3:52630 (JAERI-M-7232) 
PROCESS HEAT REACTORS/STEAM SY: 
Development of helium-heated steam reformers, 3:52637 
Progress in the design of a technical-scale gas generator for steam 
gasification of coal using nuclear heat, 3:52635 
Study on a methane-steam reformer by high-temperature helium, 
3:52638 
PROCESS HEAT REACTORS/USES 
Calculation of optimal industrial heat utilization coefficient of 
nuclear power-and-technological plants, 3:52632 
PROCESS SOLUTIONS/BIOCONVERSION 
Operation of a fluidized-bed bioreactor for denitrification, 3:52142 
(CONF-780549-2) 
PROCESS SOLUTIONS/DENITRIFICATION 
Operation of a fluidized-bed bioreactor for denitrification, 3:52142 
(CONF-780549-2) 
PROCESSING (ORES) 
See ORE PROCESSING 
PROCUREMENT/ENERGY CONSERVATION 
Government procurement and operations (Book), 3:52941 
PROFESSIONS 
See OCCUPATIONS 
PROGRAMMING 
System structures for process simulation (Plex data structure), 
3:54209 
PROGRAMMING/DOCUMENTATION 
Method for semi-automatic softward documentation (Use 
DOCGEN code), 3:54193 (CONF-780441-2) 
PROJECTILES/IMPACT TESTS 
Shape of the front face, initially plane, of a projectile fired by a 
light-gas gun, 3:53257 (UCRL-Trans-11376) 
PROLIFERATION 
Reprocessing and fuel fabrication systems (Nonproliferation 
Alternative systems assessment), 3:52110 (DP-MS-78-16) 
PROLINE/MOLECULAR STRUCTURE 
Interpretation of ‘°C spin-lattice relaxation resulting from ring 
puckering in proline, 3:53215 
PROMETHAZINE 
See AMINES 
PROMETHIUM 153/ENERGY LEVELS 
Nuclear structure of '**Pm studied with the (t,a) reaction, 3:53987 
PROPANE/PHASE STUDIES 
Vapor-liquid equilibria of nitrogen, methane, ethane, and propane 
binary mixtures at LNG temperatures from total pressure 
measurements (For use in design of equipment for storage and 
handling of LNG), 3:52053 
PROPORTIONAL COUNTERS/COUNTING CIRCUITS 
Method and device for diminishing the background effect in a 
proportional counter (Patent), 3:53374 
PROPORTIONAL COUNTERS/PERFORMANCE TESTING 
Use of radio-gas chromatography in the study of plant 
metabolism, 3:53608 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEINS 
See also ALBUMINS 





PROTEINS/BINDING ENERGY 


GLUCOPROTEINS 
NUCLEOPROTEINS 
PEPTIDES 
PROTEINS/BINDING ENERGY 
Characteristics of copper and zinc induced metallothioneins 
(?°Cd, rats), 3:53712 
PROTEINS/BIOSYNTHESIS 
Mutations of bacteriophage T7 that affect initiation of synthesis of 
the gene 0.3 protein, 3:53591 
PROTEINS/ CAL BONDS 
Low molecular weight copper ong | protein in a copper tolerant 
strain of Scenedesmus acutiformis, 3:53527 
PROTEINS/DIFFUSION 
Intracellular transport of vitellogenin in Xenopus oocytes: an 
autoradiographic —? 3:53581 
PROTEINS/METABO 
Effects of dry pellet na on the metabolic rates of bluegill 
(Lepomis macrochirus), 3:53606 
PROTEINS/MOLECULAR STRUCTURE 
Proteins of hepatitis B surface antigen: Amino acid compositions 
of the major polypeptides, 3:53569 
PROTEINS/SYNTHESIS 
Purification and translation of zein messenger RNA from maize 
endosperm protein bodies, 3:53589 
PROTON BEAMS/BEAM PROFILES 
Numerical filtering method for elimination of errors in bone 
mineral measurements caused by finite photon beam size, 
3:54024 (BNL-24408) 
PROTON DETECTION/SHOWER COUNTERS 
= liquid-argon calorimeters: a calculational investigation, 
53375 
PROTON REACTIONS/INCLUSIVE INTERACTIONS 
Polarization of inclusively produced protons at p/sub 
perpendicular/ = 1.5 GeV/c, 3:53923 
PROTON REACTIONS/INELASTIC SCATTERING 
Test of the DWIA at 135 MeV using the 7°’ Pb(p, p’) reaction, 


3:53993 
PROTON-ANTIPROTON INTERACTIONS/EXPERIMENT 
PLANNING 


anti pp systems at ISABELLE, 3:53920 (BNL-24339) 
PROTON-DEUTERON INTERACTIONS/ELASTIC 
SCATTERING 
Real part of the hope Pd p-d, and p-n forward scattering amplitudes 
from 50 to 400 GeV, 3:53924 
ae pat INTERACTIONS/SCATTERING 


LITUDES 
3 yes — —? 53946 
part of the p- and _ ‘orward scattering amplitudes 
frome 5 50 to 400 400 GeV 3.539 F 
PROTON-NEUTRON INTERACTIONS/ELASTIC SCATTERING 
Real part of the p-p, p-d, and p-n forward scattering amplitudes 
from 50 to 400 eV, 3:53924 
PROTON-NEUTRON INTERACTIONS/PHASE SHIFT 
Effects of recent measurements on phase shift analysis of nucleon- 
nucleon ee ee 250 MeV), 3:53921 (CONF- 770674-9) 
PROTON-NEUTRON INTERACTIONS/SCATTERING 
AMPLITUDES 


Real part of the p-p, p-d, and p-n forward scattering amplitudes 
from 50 to 400 GeV, 3:53924 
PROTON-PROTON INTERACTIONS/ANGULAR 
DISTRIBUTION 
Angular dependence of high-transverse-momentum inclusive 7° 
— in 7*~ p and pp interactions (100 and 200 GeV/c), 


PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Real part of the p-p, 7: and p-n forward scattering amplitudes 
from 50 to 400 GeV, 3:53924 
PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


Study of a produced simultaneously with the J/psi particles 
at the CERN Intersecting Storage Rings, 3:53915 
PROTON-PROTON INTERACTIONS/PHASE SHIFT 
Effects of recent measurements on phase shift analysis of nucleon- 
nucleon scattering (Below 250 MeV), 3:53921 (CONF-770674-9) 
PROTON-PROTON INTERACTIONS/SCATTERING 
AMPLITUDES 


from 50 to 400 
PROTONS/PARTICLE PRODUCTION 
Polarization of inclusively produced protons at p/sub 
perpendicular/ = 1.5 GeV/c, 3:53923 


Real part of the be DB ag and \. forward scattering amplitudes 
e 


See INSTANTONS 
MESONS 
(Mesons with spin-parity of zero-minus.) 
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See also PIONS 
PSEUDOSCALAR MESONS/PARTICLE DECAY 
Light-plane commutators and corrections to partial conservation 
of axial-vector current, 3:53930 
PSI-3105 RESONANCES/PARTICLE PRODUCTION 
Study of photons produced simultaneously with the J/psi particles 
at the CERN Intersecting Storage Rings, 3:53915 
PSORALEN/PHOTOCHEMICAL REACTIONS 
Photochemical addition of the cross-linking reagent 4,5’,8- 
trimethylpsoralen (trioxsalen) to intracellular and viral Simian 
Virus 40 DN A-histone complexes, 3:53665 
PSYCHOLOGY 
See BEHAVIOR 
PUBLIC LANDS 
See also YELLOWSTONE NATIONAL PARK 
PUBLIC LANDS/RESOURCES 
Simulation model for resource policy evaluation (revised version). 
Cornell agricultural economics staff paper, 3:52894 (PB-275938) 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
GAS UTILITIES 
PUBLIC UTILITIES/ENERGY CONSERVATION 
‘Energy supply and furnace construction - Our partners in energy 
conservation’, 3:52996 
PUBLIC UTILITIES/ENGINEERING 
‘Energy supply and furnace construction - Our partners in energy 
conservation’, 3:52996 
PUBLIC UTILITIES/MANAGEMENT 
Management audits: costs and benefits, 3:52938 
PUBLIC UTILITIES/REGULATIONS 
Management audits: costs and benefits, 3:52938 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSED REACTORS/REACTOR KINETICS 
Fast neutron pulse reactors (Book; in Russian), 3:52659 
PULSED REACTORS/REACTOR OPERATION 
Fast neutron pulse reactors (Book; in Russian), 3:52659 
PUMPED STORAGE POWER PLANTS/ENVIRONMENTAL 
EFFECTS 


Effects of hydroelectric generation on riverine ecology, 3:53543 
(PNL-2500(Pt.2)) 
PUMPED STORAGE POWER PLANTS/HYDRAULIC 
TURBINES 


Investigations of the flow through a bifurcation pipe in a model 
test, 3:52845 
PUMPED STORAGE POWER PLANTS/PIPES 
Investigations of the flow through a bifurcation pipe in a model 
test, 3:52845 
PUMPED STORAGE POWER PLANTS/SITE SELECTION 
Effects of hydroelectric generation on riverine ecology, 3:53543 


(PNL-2500(Pt.2)) 
'UMPS 


See also SOLAR WATER PUMPS 
PUMPS/DESIGN 
Feedwater pumps for nuclear power plants (BWR;PWR), 3:52475 
PUMPS/E) CIENCY 
Improvement of the thermodynamic method of determination of 
internal aes -4 feedwater + ae 3:52398 
PUMPS/ENERGY CONSUMPTIO 
Final report on the definition of a national program in energy- 
efficient pump utilization covering performance from May 10, 
1976-March 9, 1977. Volume I, 3:53036 (HCP/W1260-01/1) 
Final report on the definition of a national program in energy- 
efficient pump utilization covering performance from May 10, 
1976-March 9, 1977. Volume I. Appendices, 3:53037 (HCP/ 
W1260-01/2) 
PUMPS/ENERGY EFFICIENCY 
Final report on the definition of a national program in energy- 
efficient pump utilization covering performance from May 10, 
1976-March 9, 1977. Volume I, 3:53036 (HCP/W1260-01/1) 
Final report on the definition of a national program in energy- 
efficient pump utilization covering formance from May 10, 
1976-March 9, 1977. Volume I. Appendices, 3:53037 (HCP/ 
W1260-01/2) 
PUMPS/MATHEMATICAL MODELS 
Approximate modeling of centrifugal pump dynamics in closed 
circulation loo uy 52715 
PUMPS/OPERA 
— of ames pumps in self-regulation conditions, 
PUMPS/PERFORMANCE 
Improvement of the thermodynamic method of determination of 
internal operation of feedwater pumps, 3:52398 
PUREX PROCESS 
Method for photochemical reduction of urany] nitrate by tri-n- 
butyl phosphate and application of this method to nuclear fuel 
processing (Patent), 3:52120 
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Modified Purex process for the separation and recovery of 
plutonium-uranium residues, 3:52115 (RFP-2675) 

Some milestone solvent extraction processes at the Oak Ridge 
National Laboratory, 3:52116 

PWR TYPE REACTORS 

See also KOEBERG-2 REACTOR 

LOFT REACTOR 
NORTH ANNA-1 REACTOR 
NORTH ANNA-2 REACTOR 
NORTH ANNA-3 REACTOR 
NORTH ANNA-4 REACTOR 
WWER TYPE REACTORS 
WWER-I REACTOR 
WWER-2 REACTOR 
WWER-3 REACTOR 
WWER-4 REACTOR 

PWR TYPE REACTORS/BLOWDOWN 

OXREPT: ORINC and experimental data to RELAP plot tape 
interface, 3:52808 (ORNL/NUREG/CSD/TM-3) 

PWR Blowdown Heat Transfer Separate-Effects Program. 
Thermal-Hydraulic test Facility experimental data report for 
Test 168R, 3:52813 (ORNL/NUREG/TM-220) 

Quarterly progress report on Blowdown Heat Transfer Separate- 
Effects Program for January-March 1978, 3:52811 (ORNL/ 
NUREG/TM-205) 

Results of the first nuclear blowdown tests on single fuel rods 
(LOC-11 series in the PBF), 3:52827 (TID-28575) 

PWR TYPE REACTORS/BUILDINGS 

Earthquake response analysis and aseismic design data of building 
structures by considering structure-foundation interaction 
system, 3:52842 

PWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Value-impact assessment of alternate containment concepts, 
3:52821 (SAND-77-1344) 

PWR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 

Method and apparatus for purification in a reactor (Patent; PWR; 
BWR), 3:52485 

PWR TYPE REACTORS/CRANES 

Lifting ~——— for nuclear facilities. Safety requirements, 

3:52484 


PWR TYPE REACTORS/ECCS 
Recent advances in alternate ECCS studies for pressurized-water 
reactors, 3:52837 
PWR TYPE REACTORS/FEEDWATER 
Evaluation of the Westinghouse Leading Edge Flow Meter 
measurement system in the NSSS feedwater system application, 
3:52493 (WCAP-8992) 
PWR TYPE REACTORS/FUEL ASSEMBLIES 
Power distribution in a complex instrumented fuel assembly with 
silver flux depression shields. Enlarged Halden Program, Group 
meeting, LOEN, Norway, June 5-9, 1978, 3:52470 (TID-28584) 
PWR TYPE REACTORS/FUEL CANS 
Behavior of zircaloy cladding under a postulated loss-of-coolant 
accident condition. A report of the working group on review of 
the behavior of fuel cladding under a loss-of-coolant accident, 
3:52798 (JAERI-M-7247) 
Irradiation capsule design capable of continuously monitoring the 
> of Zircaloy fuel cladding, 3:52469 (CONF-780622- 


Two dimensional structural analysis of reactor fuel element 
claddings due to local effects, 3:52490 (COO-2245-59TR) 
PWR TYPE REACTORS/FUEL CHANNELS 
Calculation of critical power in fuel assembly channels of complex 
geometry, 3:52499 
PWR TYPE REACTORS/FUEL CYCLE 
Sensitivity of LWR fuel cycle costs to uncertainties in nuclear 
data, 3:52467 (CONF-780401-) 
PWR TYPE REACTORS/FUEL ELEMENT FAILURE 
Response of unirradiated and irradiated PWR fuel rods tested 
under power-cooling-mismatch conditions, 3:52836 
PWR TYPE REACTORS/FUEL ELEMENTS 
Data report for the NRC/PNL Halden assembly IFA-431, 3:52817 
(PNL-2494) 
PWR TYPE REACTORS/FUEL PELLETS 
Nuclear fuel element (Patent; PWR; BWR), 3:52486 
PWR TYPE REACTORS/FUEL RODS 
Results of the first nuclear blowdown tests on single fuel rods 
(LOC-11 series in the PBF), 3:52827 (TID-28575) 
PWR TYPE REACTORS/LOSS OF COOLANT 
Behavior of zircaloy cladding under a postulated loss-of-coolant 
accident condition. A report of the working group on review of 
the behavior of fuel cladding under a loss-of-coolant accident, 
3:52798 (JAERI-M-7247) 
Containment accident analysis using CONTEMPT4/M0D2 
compared with experimental data, 3:52786 (CONF-780622-31) 
Data report for the NRC/PNL Halden assembly IFA-431, 3:52817 
(PNL-2494) 


PWR TYPE REACTORS/SECURITY 


Light-Water-Reactor Safety Research Program. Quarterly 
progress report, January-March 1978, 3:52784 (ANL-78-49) 
Modeling fission product release from ruptured LWR fuel rods, 
3:52785 (CONF-780622-25) 
Simulating breakdown conditions of operation of a 440 mw PWR 
unit, due to pipe rupture, when designing training devices, 
52838 


Stored energy calculation: the state of the art, 3:52818 (PNL-2581) 
TRAC-P1: an advanced best estimate computer program for PWR 
LOCA analysis. I. Methods, models, user information, and 
programming details, 3:52802 (LA-7279-MS(Vol.1)) 
PWR TYPE REACTORS/MELTDOWN 
Quarterly progress report on fission product behavior in LWRs 
for the period January-March 1978 (Fuel rods defected in a 
steam atmosphere), 3:52812 (ORNL/NUREG/TM-208) 
PWR TYPE REACTORS/PIPES 
Pipe rupture and steam/water hammer design loads for dynamic 
analysis of piping systems, 3:52473 
PWR TYPE REACTORS/POWER-COOLING-MISMATCH 
ACCIDENTS 
Response of unirradiated and irradiated PWR fuel rods tested 
under power-cooling-mismatch conditions, 3:52836 
PWR TYPE REACTORS/PRESSURE VESSELS 
Aris-ii: an advanced concept in process control and data 
management applied to remote ultrasonic examination, 3:52514 
Investigation of the stressed state of pressure vessels using mock- 
ups, 3:52500 
Program to develop acoustic emission-flaw relationship for 
inservice monitoring of nuclear pressure vessels. Progress 
report, October 1, 1977-January 1, 1978, 3:52465 (BNWL-2232- 
4) 


Thermal insulation for reactor pressure vessels, 3:52476 
Use of probability with linear elastic fracture mechanics in 
studying brittle fracture in pressure vessels, 3:52496 
PWR TYPE REACTORS/PUMPS 
Feedwater pumps for nuclear power plants, 3:52475 
PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Optical probe for local void fraction and interface velocity 
measurements, 3:52464 (BNL-NUREG-50791) 
PWR TYPE REACTORS/REACTOR CORES 
Inventories of radioactive fission products in the core of thermal 
nuclear reactor, 3:52839 
U.S. experience with in-service monitoring of core barrel motion 
in PWRs using ex-core neutron detectors, 3:52489 (CONF- 
780589-1) 
PWR TYPE REACTORS/REACTOR DISMANTLING 
Dismantling of shutdown nuclear power plants with pressurized 
water reactors, using the Obrigheim nuclear power plant as an 
example, 3:52495 
PWR TYPE REACTORS/REACTOR FUELING 
Reduction of nuclear refueling outage time for increased plant 
availability. Phase I summary report, 3:52629 (COO-2426-138) 
PWR TYPE REACTORS/REACTOR KINETICS 
Attempt to explain the uranium 238 resonance integral 
discrepancy, 3:52466 (CONF-780401-) 
Coarse mesh techniques for multidimensional core analysis, 
3:52649 (CONF-780401-) 
Design analysis using coupled neutronic and thermal-hydraulic 
models, 3:52488 (CONF-780401-) 
Review of cross section data important to the uranium-plutonium 
fuel cycle in thermal reactors, 3:53997 (CONF-780546-1) 
Use of fast reactor methods to generate few group cross sections 
for thermal reactors, 3:52654 (CONF-780401- 
PWR TYPE REACTORS/REACTOR MAINTENANCE 
Reduction of nuclear refueling outage time for increased plant 
availability. Phase I summary report, 3:52629 (COO-2426-138) 
PWR TYPE REACTORS/REACTOR MATERIALS 
Recent developments in materials for light water reactor 
application, 3:52487 
PWR TYPE REACTORS/REACTOR OPERATION 
Parameters of PWR nuclear power plants under different 
conditions of operation in an electric power system, 3:52498 
PWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 
Simulating breakdown conditions of operation of a 440 mw PWR 
pho to pipe rupture, when designing training devices, 
PWR TYPE REACTORS/REACTOR SAFETY 
French safety studies of pressurized-water reactors, 3:52835 
Reports distributed under the NRC Light-Water Reactor Safety 
Research Foreign Technical Exchange Program. Volume IV, 
July-December 1977, 3:52809 (ORNL/NUREG/NSIC-146) 
PWR TYPE REACTORS/SAFEGUARDS 
Reactor safeguards system assessment and design. Volume I, 
3:52819 (SAND-77-0644) 
PWR TYPE REACTORS/SECURITY 
Reactor safeguards system assessment and design. Volume I, 
3:52819 (SAND-77-0644) 





PWR TYPE REACTORS/STEAM GENERATORS 


PWR TYPE REACTORS/STEAM GENERATORS 
Iodine behavior in a PWR cooling system following a postulated 
steam generator tube rupture accident, 3:52816 (PB-276360) 
Steam generator for nuclear power plants (Patent; BWR; PWR), 
3:52501 
PWR TYPE REACTORS/STEAM SEPARATORS 
Investigation of steam separation in steam generators of nuclear 
power plants with 440 MW PWR reactors, 3:52497 
PWR TYPE REACTORS/THERMODYNAMICS 
Influence of local water enthalpies on the burn-up behaviour of 
PWRs, 3:52491 (GKSS-77/E/34) 
PYRIDINES/ADSORPTION 
Characteristics of some active carbons as reagents for effluent 
purification, 3:51723 
PYRITE/CHEMICAL REACTIONS 
Effect of the pyrite surface activation on the self-ignition process 
of the coal pyrite wastes, 3:51856 
PYRITE/OXIDATION 
Desulfurization of coal in a fluidized bed reactor, 3:51677 (IS-ICP- 
49) 
PYRITE/REMOVAL 
Advances in coal beneficiation, 3:51674 (CONF-78061 1-5) 
PYROTECHNIC DEVICES/PERFORMANCE 
Modelling of TiH/sub x//KCIO, actuator pyrotechnic output, 
3:53394 (SAND-78-0220C) 
PYROTECHNIC DEVICES/PERFORMANCE TESTING 
Load cell testing of TiH/sub x//KCIO, pyrotechnic actuators, 
3:53393 (SAND-78-0211) 
2-PYRROLIDINECARBOXYLIC ACID 
See PROLINE 
PYRUVIC ACID/DECARBOXYLATION 
Carbon kinetic isotope effects on pyruvate decarboxylation 
catalyzed by yeast pyruvate decarboxylase and models, 3:53224 


Q 


Q DEVICES/DRIFT INSTABILITY 
Current-driven instabilities and resultant anomalous effects in 
isothermal, inhomogeneous plasmas, 3:54102 
Q DEVICES/ION WAVE INSTABILITY 
Current-driven instabilities and resultant anomalous effects in 
isothermal, inhomogeneous plasmas, 3:54102 
QUADRATURES 
Technique for comparing automatic quadrature routines, 3:54216 
QUANTUM CHROMODYNAMICS/BOUND STATE 
Local gauge symmetry and confinement in quantum 
chromodynamics, 3:53954 (JINR-D-1,2-10400(V.1)) 
QUANTUM CHROMODYNAMICS/GAUGE INVARIANCE 
Local gauge symmetry and confinement in quantum 
chromodynamics, 3:53954 (JINR-D-1,2-10400(V.1)) 
QUANTUM FIELD THEORY/SCATTERING AMPLITUDES 
Decoupling of massive particles in field theory (Mass parameter 
scaling to infinity, convergent massless-massive diagrams), 
3:53957 (NBI-HE-78-2) 
QUANTUM FIELD THEORY/SUPERSYMMETRY 
Stability and supersymmetry: Models with local gauge symmetry, 
3:53956 
QUARK CONFINEMENT 
See BAG MODEL 
QUARKS/FEYNMAN DIAGRAM 
Charge conjugation, signature and twists, 3:53949 
QUARKS/S STATES 
Counting narrow levels of quarkonium, 3:53942 
QUARTZ/ROCK-FLUID INTERACTIONS 
Experimental alteration of a granodiorite in a circulation system, 
3:52356 (LA-UR-78-926) 
QUASARS/COORDINATES 
Very high-resolution observations of the radio sources NRAO 
150, OJ 287, 3C 273, M87, 1633+38, BL Lacertae, and 3C 
454.3, 3:53847 
QUASARS/RADIOWAVE RADIATION 
Very high-resolution observations of the radio sources NRAO 
150, OJ 287, 3C 273, M87, 1633+38, BL Lacertae, and 3C 
454.3, 3:53847 
QUEBEC/FOSSILS 
Occurrence of the Ordovician brachiopod Foliomena at Perce, 
Quebec, 3:53745 
QUINOLINES/HYDROCRACKING 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Fourth quarterly report, March 20-June 20, 
1976, 3:51676 (FE-2028-T5) 


ERA Vol. 3, No. 22 


QUINOLINES/HYDROGENATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Fourth quarterly report, March 20-June 20, 
1976, 3:51676 (FE-2028-T5) 


RADAR/RESOLUTION 
Solution to the problem of SAR range curvature, 3:53803 (CONF- 
770478-P2) 
RADAR/SPECIFICATIONS 
Space radar system specifications, 3:53784 (CONF-770478-P 1) 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also BEAM MONITORS 
FLOW COUNTERS 
GAMMA CAMERAS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
PROPORTIONAL COUNTERS 
SCINTILLATION COUNTERS 
SHOWER COUNTERS 
RADIATION DETECTORS/JOSEPHSON JUNCTIONS 
Josephson junction devices, 3:53269 
RADIATION HARDENING (CHEMICAL) 
See POLYMERIZATION 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 
See also AERIAL MONITORING 
RADIATION MONITORING/PLANNING 

Planning and validation of environmental surveillance programs at 

operating nuclear power plants, 3:52747 
RADIATION PROTECTION/PERSONNEL 

Faculty Institute in Applied Health Physics - a program to help 
meet future requirements for health physics technologists, 
3:53742 

Role of the health physicist in the development of safe energy 
sources, 3:53743 

RADIATION PROTECTION/STANDARDS 

Handling, storage, use, and disposal of unsealed radionuclides in 

hospitals and medical research establishments, 3:52194 
RADIATION SAFETY 

See RADIATION PROTECTION 
RADIATION SCATTERING ANALYSIS 

NASA combined pulsed neutron experiment for bulk elemental 
analysis, 3:53183 (TREE-1116) 

RADIO TELESCOPES/PERFORMANCE 

Telescope and detector systems for sub-millimeter line 

spectroscopy, 3:53854 
RADIOACTIVE AEROSOLS/CHARGE DISTRIBUTION 

Charge distributions for radioactive aerosols in a bipolar 
atmosphere permeated by an electric field, 3:53443 (UCRL- 
13861-1) 

RADIOACTIVE AEROSOLS/CONTAINMENT 

Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, October 1-December 31, 1977 
(LMFBR;; time-dependent aerosol suspension behavior), 3:52807 
(NUREG/CR-0084) 

Reactor safety quarterly technical progress report, January-March 
1978 (Sodium, fuel, and fission product aerosol behavior), 
3:52782 (AI-DOE-13234) 

RADIOACTIVE AEROSOLS/ENVIRONMENTAL 

TRANSPORT 

Suspended particle interaction and uptake in terrestrial plants 
(Transuranic aerosols), 3:53441 (PNL-2500(Pt.2)) 

RADIOACTIVE AEROSOLS/PARTICLE SIZE 

Suspended particle interaction and uptake in terrestrial plants 

(Transuranic aerosols), 3:53441 (PNL-2500(Pt.2)) 
RADIOACTIVE AEROSOLS/RADIOACTIVITY TRANSPORT 

Breeder Reactor Aerosol Release and Transport Program. 
Quarterly progress report for October-December 1977, 3:52810 
(ORNL/NUREG/TM-193) 

RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 
TRANSPORT 
1977 environmental monitoring report, 3:53439 (BNL-50813) 
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Decommissioning and decontamination studies (Ecology of 
Hanford radioactive waste burial area), 3:53471 (PNL- 
2500(Pt.2)) 

Environmental status of the Hanford Site for CY 1977, 3:53442 
(PNL-2677) 

Operation FULCRUM: onsite radiological safety report, October 
1976-September 1977, 3:53440 (NVO-0410-45) 

Pacific Northwest Laboratory annual report for 1977 to the DOE 
Assistant Secretary for Environment. Part 2. Ecological 
sciences, 3:53455 (PNL-2500(Pt.2)) 

RADIOACTIVE EFFLUENTS/QUANTITATIVE CHEMICAL 

ANALYSIS 

Trace element analysis of fuel cycle effluents. Annual progress 
report, August 1, 1977-July 31, 1978, 3:53180 (COO-4439-1) 

RADIOACTIVE EFFLUENTS/RADIATION MONITORING 

1977 environmental monitoring report, 3:53439 (BNL-50813) 

Planning and validation of environmental surveillance programs at 
operating nuclear power plants, 3:52747 

Safeguarding radiation safety in nuclear power plant operation, 
3:53679 

RADIOACTIVE MATERIALS/ACCIDENTS 

Model to predict radiological consequences of transportation 
accidents involving dispersal of radioactive material in urban 
areas, 3:52168 (SAND-78-0869C) 

RADIOACTIVE MATERIALS/TRANSPORT 

Performance of smokeless gasoline fire test facility (Shipping 
casks), 3:53279 (MLM-2522(OP)) 

Review of the bases for regulations governing the transport of 
fissile and other radioactive material, 3:52128 (LA-UR-78-1296) 

RADIOACTIVE MATERIALS/X-RAY DIFFRACTION 
X-ray diffraction sample holder for radioactive samples or samples 
that react with air or light, 3:53233 (CONF-780522-8) 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
See also SHAFT EXCAVATIONS 
STACK DISPOSAL 

An analysis of the back end of the nuclear fuel cycle with 
emphasis on high-level waste management, Volume 1, 3:52159 
(N-78-12823) 

An analysis of the back end of the nuclear fuel cycle with 
emphasis on high-level waste management, Volume 2, 3:52160 
(N-78-12824) 

Technique for radioactive and toxic waster disposal (Patent), 
3:52167 

RADIOACTIVE WASTE DISPOSAL/GEOCHEMISTRY 

Geochemistry and radionuclide migration, 3:52164 (UCRL-80841) 

RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 

Analysis of echo sounding data North-Central Pacific (and west 
North Atlantic). Final technical report, September 1, 1976- 
March 31, 1978 (Site selection for marine disposal of high-level 
radioactive wastes), 3:53842 (COO-2430-4) 

RADIOACTIVE WASTE DISPOSAL/RADIATION 

MONITORING 

Geologic description of cores from holes P-3 MH-1 through P-3 
MH-S, Area G, Technical Area 54, 3:52156 (LA-7308-MS) 

RADIOACTIVE WASTE DISPOSAL/REVIEWS 

Report to the American Physical Society by the study group on 

nuclear fuel cycles and waste management, 3:52612 
RADIOACTIVE WASTE DISPOSAL/RISK ASSESSMENT 

Index of hazard for radioactive waste (revised). Interim technical 

report PR 78-10-80R, 3:52163 (UCRL-13868-1) 
RADIOACTIVE WASTE DISPOSAL/SAFETY 
Index of hazard for radioactive waste (revised). Interim technical 
report PR 78-10-80R, 3:52163 (UCRL-13868-1) 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
Selective storage of nuclear waste, 3:52166 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
RADIOACTIVE WASTE MANAGEMENT/ECONOMIC 

IMPACT 

Economic impacts of the total nuclear waste management 
program envisioned for the United States, 3:52136 (CONF- 
7803 16-11) 

RADIOACTIVE WASTE MANAGEMENT/ 

ENVIRONMENTAL EFFECTS 

Rockwell support studies (Ecology of Hanford radioactive waste 
burial area), 3:53470 (PNL-2500(Pt.2)) 

RADIOACTIVE WASTE MANAGEMENT/ 

ENVIRONMENTAL IMPACT STATEMENTS 

Draft environmental impact statement: long-term management of 
defense high-level radioactive wastes, Savannah River Plant, 
Aiken, South Carolina, 3:52137 (DOE/EIS-0023-D) 


RADIOACTIVE WASTE STORAGE/ION IMPLANTATION 


RADIOACTIVE WASTE MANAGEMENT/HIGH-LEVEL 

RADIOACTIVE WASTES 

Draft environmental impact statement: long-term management of 
defense high-level radioactive wastes, Savannah River Plant, 
Aiken, South Carolina, 3:52137 (DOE/EIS-0023-D) 

Tritium waste control: January-March 1978, 3:52138 (MLM-2519) 

RADIOACTIVE WASTE MANAGEMENT/PLANNING 

An analysis of the back end of the nuclear fuel cycle with 
emphasis on high-level waste management, Volume 1, 3:52159 
(N-78-12823) 

An analysis of the back end of the nuclear fuel cycle with 
emphasis on high-level waste management, Volume 2, 3:52160 
(N-78-12824) 

RADIOACTIVE WASTE MANAGEMENT/PUBLIC OPINION 

Let's go slowly on a nuclear power program until we've solved 
waste problems, 3:52141 

RADIOACTIVE WASTE MANAGEMENT/SYSTEMS 

ANALYSIS 

Systems analysis study for waste management criteria, 3:52139 
(UCRL-80850) 

RADIOACTIVE WASTE MANAGEMENT/UNDERGROUND 

DISPOSAL 

Decommissioning and decontamination studies (Ecology of 
Hanford radioactive waste burial area), 3:53471 (PNL- 
2500(Pt.2)) 

Rockwell support studies (Ecology of Hanford radioactive waste 
burial area), 3:53470 (PNL-2500(Pt.2)) 

RADIOACTIVE WASTE PROCESSING 

Minimization of the production of alpha-bearing wastes in fuel 
reprocessing plants, 3:52119 (BNWL-tr-323) 

RADIOACTIVE WASTE PROCESSING/COMBUSTION 

Incineration of alpha bearing wastes, (1). Description of the 
incinerator and the pre-operational tests, 3:52149 (PNCT-831- 
76-01) 

Operation of a pilot alpha waste incinerator at the Savannah River 
Laboratory, 3:52144 (DP-MS-78-38) 

RADIOACTIVE WASTE PROCESSING/DENITRIFICATION 

Operation of a fluidized-bed bioreactor for denitrification, 3:52142 
(CONF-780549-2) 

RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 

Fundamental Research on pretreatment process for Kr-85 
recovery system, 3:52148 (PNCT-831-76-01) 

Performance test of the pretreatment unit for Kr-85 recovery 
system, 3:52147 (PNCT-831-76-01) 

Performance test of the pretreatment unit for Kr-85 recovery 
system from off-gas in fuel reprocessing plant. Characteristics of 
automatic control system for hydrogen supply, 3:52150 (PNCT- 
831-77-01) 

Status of French research and development in the area of 
treatment of gases produced by reprocessing plants, 3:52117 
(BNWL-tr-321) 

RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 

Tritium waste control: January-March 1978, 3:52138 (MLM-2519) 

RADIOACTIVE WASTE PROCESSING/OFF-GAS SYSTEMS 

Design of pretreatment unit for Kr-85 recovery system, 3:52146 
(PNCT-831-76-01) 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Fission products in glasses. Pt. 2. Development of glass ceramics, 
3:52145 (HMI-B-218) 

Technique for radioactive and toxic waster disposal (Patent), 
3:52167 

RADIOACTIVE WASTE PROCESSING/SOLVENT 

EXTRACTION 

Use of polyethers in the treatment of acidic high activity nuclear 
wastes. First progress report, June 1, 1975-May 31, 1977, 
3:52151 (SRO-884-1) 

Use of polyethers in the treatment of acidic high activity nuclear 
wastes. Second progress report, June 1, 1977-May 31, 1978, 
3:52152 (SRO-884-2) 

RADIOACTIVE WASTE PROCESSING/VITRIFICATION 

Preparations for high-level defense waste immobilization at 
Savannah River Plant, 3:52143 (DP-MS-78-36) 

RADIOACTIVE WASTE STORAGE/COST 

Design cost scoping studies. Nevada Test Site Terminal Waste 
Storage Program, Subtask 1.3: facility hardening studies, 
3:52154 (JAB-99-123) 

RADIOACTIVE WASTE STORAGE/FEASIBILITY STUDIES 

Appraisal of underground radioactive waste disposal in 
argillaceous and crystalline rocks: some geochemical, 

— and hydrogeological questions, 3:52157 (LBL- 
7 
RADIOACTIVE WASTE STORAGE/ION IMPLANTATION 

— methods for **Kr ultimate storage, 3:52140 (BNWL- 

tr-332) 





RADIOACTIVE WASTE STORAGE/MONITORING 


RADIOACTIVE WASTE STORAGE/MONITORING 

Shaft-angie encoders perform critical reporting of radioactive 
wastes. Transmitting data automatically, system eliminates 
physical meter checking and speeds up monitoring, 3:52165 

RADIOACTIVE WASTE STORAGE/NUCLEAR MATERIALS 

MANAGEMENT 

Overview of material control and accountability considerations 
for a waste isolation repository, 3:52153 (CONF-780622-41) 

RADIOACTIVE WASTE STORAGE/PACKAGING 

Conceptual TRU waste container design specifications, 3:52158 
(MLM-2521(OP)) 

RADIOACTIVE WASTE STORAGE/UNDERGROUND 

STORAGE 

Appraisal of underground radioactive waste disposal in 
argillaceous and crystalline rocks: some geochemical, 
geomechanical, and hydrogeological questions, 3:52157 (LBL- 
7047) 

Besalt Waste Isolation Program. Monthly report, April 1978, 
3:52161 (RHO-BWI-78-100-APR) 

Besalt Waste Isolation Program: monthly report, March 1978, 
3:52162 (RHO-BWI-78-100-MAR) 

Design cost scoping studies. Nevada Test Site Terminal Waste 
Storage Program, Subtask 1.3: facility hardening studies, 
3:52154 (JAB-99-123) 

Design of rock storage, 3:52155 (KBS-TR-38) 

Transient flow in tight fractures, 3:53754 (LBL-7027) 

RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/MARINE DISPOSAL 

Oceanic distributions of radionuclides from nuclear weapons 
testing (Relevance to decision as to marine disposal of 
radioactive wastes), 3:53530 (COO-2379-14) 

RADIOACTIVE WASTES/RADIONUCLIDE MIGRATION 

Migration of radioactive wastes: radionuclide mobilization by 
complexing agents (®°Co migration at ORNL burial grounds), 
3:53472 

RADIOACTIVE WASTES/WASTE TRANSPORTATION 

Development of a safe TRU transportation system (STRUTS) for 

DOE's TRU waste, 3:52130 (MLM-2525(OP)) 
RADIOBIOLOGICAL EFFECTS 

See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY/RESEARCH PROGRAMS 

Activities of the radiobiological institute, the institute for 
experimental gerontology, and the primate center. Annual 
report, 1976, 3:53664 (N-78-13723) 

RADIOCARBON DATING 
See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOECOLOGY/BIBLIOGRAPHIES 

Terrestrial and freshwater radioecology. A selected bibliography, 

3:53482 (TID-3910-S12) 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 

See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE MIGRATION 

See RADIONUCLIDE MIGRATION 
RADIOISOTOPES/BETA DECAY 

Evaluated decay scheme data (Half-lives and gamma intensities for 
29 nuclides), 3:53978 (HEDL-TME-77-34(Vol.1)) 

RADIOISOTOPES/ECOLOGICAL CONCENTRATION 

Concentrations of radionuclides and selected stable elements in 

fruits and vegetables (Effluents from coal-fired steam plant), 


RADIOISOTOPES/ENVIRONMENTAL TRANSPORT 
Environmental surveillance for radionuclide contamination 
utilizing high-resolution gamma-ray spectroscopy (7 Be), 3:53444 
RADIOISOTOPES/INGESTION 
Estimates of internal dose equivalent to 22 target organs for 
radionuclides occurring in routine releases from nuclear fuel- 
cycle facilities. Vol. 1 (Internal radiation dose conversion 
factors for man for 68 radionuclides of mass number less than 
150), 3:53683 (ORNL/NUREG/TM-190) 
RADIOISOTOPES/INHALATION 
Estimates of internal dose equivalent to 22 target organs for 
radionuclides occurring in routine releases from nuclear fuel- 
cycle facilities. Vol. 1 (Internal radiation dose conversion 
factors for man for 68 radionuclides of mass number less than 
150), 3:53683 (ORNL/NUREG/TM-190) 
RADIOISOTOPES/TECHNOLOGY UTILIZATION 
Diffusion of technological innovation among nonprofit firms: a 
case study of radioisotopes in U.S. Hospitals, 3:52882 
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RADIOLOGICAL PERSONNEL/EDUCATION 
Source book of educational materials for medical radiographers. 
Final report, 3:53609 (PB-275953) 
RADIOMETERS/DESIGN 
Multichannel passive microwave atmospheric temperature 
sounding system, 3:53382 (CONF-770478-P2) 
RADIOMETERS/PERFORMANCE 
Capabilities of operational infrared sounding systems from satellite 
altitude, 3:53381 (CONF-770478-P2) 
RADIONUCLIDE MIGRATION 
(In environment.) 
RADIONUCLIDE MIGRATION/DATA COMPILATION 
Oceanic distributions of radionuclides from nuclear weapons 
testing (Relevance to decision as to marine disposal of 
radioactive wastes), 3:53530 (COO-2379-14) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/CHEMICAL PREPARATION 
Preparation of high purity phosphorus and compounds thereof 
particularly radiophosphorus compounds (Patent), 3:53237 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY/BIOLOGICAL RADIATION EFFECTS 
Nuclear medicine in cancer diagnosis and management, 3:53670 
(NTISUB/D-376) 
RADIOTHERAPY/RESEARCH PROGRAMS 
Activities of the radiobiological institute, the institute for 
experimental gerontology, and the primate center. Annual 
report, 1976, 3:53664 (N-78-13723) 
RADIUM/BIOLOGICAL RADIATION EFFECTS 
Fate of individuals containing radium, 3:53680 
RADON 222/DIFFUSION 
Radon anomalies and volcanic eruptions, 3:52327 
RADON 222/NATURAL OCCURRENCE 
Investigations of trace elements in gases from German natural gas 
and oil fields, 3:52062 
RAFT RIVER VALLEY/GEOTHERMAL WELLS 
Application of well testing to liquid dominated geothermal 
systems, 3:52336 (LBL-7027) 
Variable rate multiple well testing analysis, 3:52348 (LBL-7027) 
RAIL TRANSPORT/CHARGES 
Transportation by rail, 3:51985 
RAILWAYS/PLANNING 
Development of Siberian wealth, 3:51794 
RAJASTHAN-1 REACTOR/REACTOR CHARGING MACHINES 
RAPS fuel handling control system performance and 
improvements, 3:52554 
RAJASTHAN-1 REACTOR/REACTOR OPERATION 
Absorption of RAPS power in the Northern Region Grid, 3:52552 
Operating experience of RAPS, 3:52556 
RAJASTHAN-2 REACTOR/PRESSURE TUBES 
In situ repair work on calandria tube inserts - RAPP II, 3:52553 
RAJASTHAN-2 REACTOR/REACTOR CHARGING 
MACHINES 
RAPS fuel handling control system performance and 
improvements, 3:52554 
RAJASTHAN-2 REACTOR/REACTOR COMMISSIONING 
Rajasthan Atomic Power Project unit-2 commissioning, 3:52555 
RAJASTHAN-2 REACTOR/REACTOR OPERATION 
Absorption of RAPS power in the Northern Region Grid, 3:52552 
Operating experience of RAPS, 3:52556 
RANGELANDS/MANAGEMENT 
Remote sensing in operational range management programs in 
Western Canada, 3:53817 (CONF-770478-P2) 
RANGELANDS/RESOURCE ASSESSMENT 
Large scale 70mm photography for range resources analysis in the 
western United States, 3:53657 (CONF-770478-P2) 
RAPS-1 REACTOR 
See RAJASTHAN-1] REACTOR 
RAPS-2 REACTOR 
See RAJASTHAN-2 REACTOR 
RARE EARTH ALLOYS/CASTING 
Rare metals in non-ferrous alloys, 3:53081 
RATE STRUCTURE 
Electric utility rate design study: rate design and load control; 
issues and directions, 3:52950 (NP-22566) 
RATS/AVOIDANCE 
Conditioned taste aversion in rats exposed to 2450 MHz CW 
microwaves, 3:53736 (UR-3490-1331) 
RATS/PRENATAL IRRADIATION 
Effects of microwave exposure on functional maturation of the 
rat. Final report 1 Mar 75-31 Aug 77, 3:53735 (AD-A-048880) 
RATS/THERMOREGULATION 
Conditioned taste aversion in rats exposed to 2450 MHz CW 
microwaves, 3:53736 (UR-3490-1331) 
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REACTION PRODUCT TRANSPORT SYSTEMS/DESIGN 
Development of an on-line isoto and system for fission- 
product decay studies using a *** mtaneous fission source, 
3:53371 (TREE-1116) 
Isotope separator laoratory development, 3:52190 (TREE-1116) 
REACTION PRODUCT TRANSPORT SYSTEMS/ 
PERFORMANCE 
Development of a system for fission product studies using a ***Cf 
spontaneous source, helium-jet transfer and fast radiochemistry, 
3:53964 (TREE-1116) 
REACTOR ACCIDENTS 
See also EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 
REACTOR ACCIDENTS/FLUID FLOW 
Method of Streeter and Wylie for multidimensional wave 
propagation, 3:52825 (SAND-78-0267C) 
REACTOR ACCIDENTS/FUEL-COOLANT INTERACTIONS 
Thermodynamic prediction of the temperature for film boiling 
destabilization and its relation to vapor explosion phenomena, 
3:52787 (CONF-780622-36) 
REACTOR ACCIDENTS/PROBABILITY 
Nuclear risk and its comparison with the risks of other human 
activities, 3:52844 
Risks of nuclear power - study and evaluation. Report on the Ist 
GRS expert discussion in Munich, 3:52831 
REACTOR CHARGING MACHINES/MANIPULATORS 
Grabbing device of a lifting mechanism of a nuclear reactor 
fuelling machine (Patent), 3:52718 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/CLEANING 
Sodium engineering and technology. Technical progress report, 
October, November, December 1977 (LMFBR), 3:52590 
(HEDL-TME-77-39) 
REACTOR COMPONENTS/CREEP 
Background to the elastic creep-fatigue rules of the ASME B and 
PV code case 1592, 3:52696 
Use of generalized regression models for the analysis of stress- 
rupture data, 3:52679 (CONF-780609-5) 
REACTOR COMPONENTS/DESIGN 
High-temperature structural design: 1977 summary and status 
report (LMFBR), 3:52597 (ORNL-5419) 
REACTOR COMPONENTS/FAILURE MODE ANALYSIS 
GO methodology-overview. Final report, 3:52789 (EPRI-NP-765) 
REACTOR COMPONENTS/FATIGUE 
Background to the elastic creep-fatigue rules of the ASME B and 
PV code case 1592, 3:52696 
REACTOR COMPONENTS/GAS TURBINES 
Modal simulation of the unsteady vibrational behaviour of turbine 
rotors, 3:52531 
REACTOR COMPONENTS/PERFORMANCE 
Further development of the spindle seal on reactor valves and 
development for increasing serviceability. Initial results of the 
BMFT development project, 3:52706 
REACTOR COMPONENTS/QUALITY ASSURANCE 
Engineering assurance of quality manufacture of products for 
nuclear engineering, 3:52716 
REACTOR COMPONENTS/RESEARCH PROGRAMS 
Austrian programme for the development of advanced HTR 
— and components, 3:52533 
ch and development on nuclear heat production systems. 
Status report at end of concept phase, August 1 1975-November 
30, 1976. Volume 2, 3:52530 E-tr-88(Vol.2)) 
REACTOR COMPONENTS/STEAM LINES 
Reactor containment (Patent), 3:52713 
REACTOR COMPONENTS/STRESS ANALYSIS 
Dynamics of component/support impact: an elastic analysis, 
3:52676 (ANL-CT-78-31 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor. 7 
REACTOR CONTROL SYSTEMS/RESONANCE 
ABSORPTION 
Resonance absorption controlled reactor, 3:52741 (JEN-378) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also DIRECT CYCLE COOLING SYSTEMS 
PRIMARY COOLANT CIRCUITS 


REACTOR CORES/POWER DISTRIBUTION 


REACTOR COOLING SYSTEMS/CORROSION 
Corrosion problems in nuclear power plants - types, analyses and 
remedial measures, 3:52680 
REACTOR COOLING SYSTEMS/CORROSION PROTECTION 
Investigation of the mechanism of protective oxide film formation 
on steel surfaces following decomposition of iron ethylene 
diamine tetraacetates under static conditions, 3:52702 
REACTOR COOLING SYSTEMS/FLUID FLOW 
One-dimensional calculation of flow branching using the method 
of characteristics, 3:52681 (LA-7306-MS) 
REACTOR COOLING SYSTEMS/PIPES 
Joint geometry influence on mechanized pipe welding, 3:52683 
(TREE-1263) 
REACTOR COOLING SYSTEMS/VOID FRACTION 
Optical probe for local void fraction and interface velocity 
measurements (BWR; PWR), 3:52464 (BNL-NUREG-50791) 
REACTOR COOLING SYSTEMS/WATER CHEMISTRY 
Investigation of the mechanism of protective oxide film formation 
on steel surfaces following decomposition of iron ethylene 
diamine tetraacetates under static conditions, 3:52702 
REACTOR COOLING SYSTEMS/WELDED JOINTS 
Joint geometry influence on mechanized pipe welding, 3:52683 
(TREE-1263) 
REACTOR CORE DISRUPTION/CHEMICAL REACTION 
KINETICS 
Role of fission products in whole-core accidents in fast reactors, 
3:52834 
REACTOR CORE DisRUPTION/COMPUTER 
CALCULATIONS 
Sensitivity study of LMFBR core disassemblies, 3:52631 (SAND- 
78-0252C) 
REACTOR CORE DISRUPTION/FISSION PRODUCT 
RELEASE 


Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, October 1-December 31, 1977 
(LMFBR;; time-dependent aerosol suspension behavior), 3:52807 
(NUREG/CR-0084) 

Breeder Reactor Aerosol Release and Transport Program. 
Quarterly progress report for October-December 1977, 3:52810 
(ORNL/NUREG/TM-193) 

REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 

Evaluation of computational techniques for LMFBR safety 
analysis, 3:52820 (SAND-77-0924C) 

REACTOR CORE DISRUPTION/RADIOACTIVE AEROSOLS 

Close-in sampling of aerosols from fission vaporized UO, fuel 
(LMFBR), 3:52823 (SAND-78-0257C) 

REACTOR CORE DISRUPTION/SIMULATION 

First visual in-pile fuel disruption experiments (LMFBR), 3:52824 
(SAND-78-0266C) 

REACTOR CORE RESTRAINTS/DESIGN 

Core restraint engineering. Fifteenth quarterly report, February- 
April 1978 (LMFBR), 3:52583 (GEFR-14031-15) 

REACTOR CORES 
See also COUPLED REACTOR CORES 
REACTOR CORES/ACTIVITY LEVELS 

Inventories of radioactive fission products in the core of thermal 

nuclear reactor, 3:52839 
REACTOR CORES/DESIGN 

High-temperature structural design: 1977 summary and status 
report (LMFBR), 3:52597 (ORNL-5419) 

Nuclear characteristics of large LMFBR’s: homogeneous and 
heterogeneous designs, 3:52563 (CONF-780401-) 

Physics aspects in the design of heterogeneous cores (LMFBR), 
3:52567 (CONF-780401-13) 

Use of integral data in the development of design methods for fast 
reactors, 3:52560 (CONF-780401-) 

REACTOR CORES/FLUID FLOW 

Sensitivity theory for reactor thermal-hydraulics problems, 

3:52663 (ORNL/TM-6303) 
REACTOR CORES/HEAT TRANSFER 

Report of the studies on core thermal design (supplementary). 
Application of the thermal design technique for BWR core and 
the technique of thermal operating limiting values, 3:52479 

Sensitivity theory for reactor thermal-hydraulics problems, 
3:52663 (ORNL/TM-6303) 

REACTOR CORES/HYDRAULICS 

Report of the studies on core thermal design (supplementary). 
Application of the thermal design technique for BWR core and 
the technique of thermal operating limiting values, 3:52479 

REACTOR CORES/NEUTRON FLUX 

Neutron flux computation by a finite element code, 3:52669 

Study of two-zone reactor system using a pulsed neutron 
technique, 3:52675 

REACTOR CORES/POWER DISTRIBUTION 
Optimization of absorber distribution in reactor volume, 3:52742 





REACTOR CORES/REACTOR KINETICS 


REACTOR CORES/REACTOR KINETICS 

Report of the studies on core thermal design (supplementary). 
Application of the thermal design technique for BWR core and 
the technique of thermal operating limiting values, 3:52479 

REACTOR CORES/REGULATING RODS 
Optimization of absorber distribution in reactor volume, 3:52742 
REACTOR CORES/RESEARCH PROGRAMS 

Research and development on nuclear heat production systems. 
Status report at end of concept phase, August 1 1975-November 
30, 1976. Volume 2, 3:52530 (DOE-tr-88(Vol.2)) 

REACTOR CORES/SUPPORTS 

U.S. experience with in-service monitoring of core barrel motion 
in PWRs using ex-core neutron detectors, 3:52489 (CONF- 
780589-1) 

REACTOR DISMANTLING/COST 

Dismantling of shutdown nuclear power plants with pressurized 
water reactors, using the Obrigheim nuclear power plant as an 
example, 3:52495 

REACTOR DISMANTLING/RADIATION DOSES 

Dismantling of shutdown nuclear power plants with pressurized 
water reactors, using the Obrigheim nuclear power plant as an 
example, 3:52495 

REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELING/OPTIMIZATION 

Reduction of nuclear refueling outage time for increased plant 
availability. Phase I summary report (BWR; PWR), 3:52629 
(COO-2426-138) 

REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR KINETICS 

Critical experiments and analysis twenty-sixth quarterly report, 
January-March 1978 (LMFBR), 3:52582 (GEFR-13771-26) 

Feedback of reactor operating data to nuclear methods 
development, 3:52643 (CONF-780401-) 

Optimal power and distribution control for weakly-coupled-core 
reactor, 3:52674 

REACTOR KINETICS/CALCULATION METHODS 

New approach to the QUABOX-CUBBOX coarse-mesh methods, 
3:52648 (CONF-780401-) 

REACTOR KINETICS/CROSS SECTIONS 

Attempt to explain the uranium 238 resonance integral 
discrepancy (BWR; PWR), 3:52466 (CONF-780401-) 

REACTOR KINETICS/DATA ANALYSIS 

Recent developments in cross section adjustment techniques, 
3:52653 (CONF-780401-) 

REACTOR KINETICS/DATA COMPILATION 

Physics evaluations and applications. Quarterly progress report for 
period ending October 31, 1977 (LMFBR; VENTURE code), 
3:52606 (WARD-XS-3045-20) 

Physics evaluations and applications. Quarterly progress report for 

period ending January 31, 1978, 3:52607 (WARD-XS-3045-21) 
REACT OR KINETICS/FINITE ELEMENT METHOD 

Neutron flux computation by a finite element code, 3:52669 

Stability analysis of linearized nuclear reactor by finite element 
method, 3:52673 

REACTOR KINETICS/GROUP CONSTANTS 

—— of uncertainties in adjusted group cross sections fitting 

al measurements, 3:52652 (CONF-780401-) 

Use ol of fast reactor methods to generate few group cross sections 
for thermal reactors (PWR), 3:52654 (CONF-780401-) 

REACTOR KINETICS/HETEROGENEOUS EFFECTS 

Comparison between physics parameters in conventional and 
heterogeneous LMFBRs using results from ZPPR, 3:52570 
(CONF-780401-20) 

Nuclear characteristics of large LMFBR’s: homogeneous and 
heterogeneous designs, 3:52563 (CONF-780401-) 

Physics aspects in the design of heterogeneous cores (LMFBR), 
3:52567 (CONF-780401-13) 

Physics studies of neutronic problems related to the heterogeneous 
fast reactor core concept: experimental programme PRE- 
RACINE performed on MASURCA, 3:52656 (CONF-780401-) 

REACTOR KINETICS/MEETINGS 

Advances in reactor physics. Proceedings of an American Nuclear 
Society topical meeting, 3:52644 (CONF. 780401-) 

REACTOR KINETICS/MULTI-PARAMETER ANALYSIS 

Nuclear data sensitivity coefficients for A (7*°U-?°*Th) fueled 
LMFBR, 3:52568 (CONF-780401-15) 

REACTOR KINETICS/NEUTRON DIFFUSION EQUATION 

Neutron flux computation by a finite element code, 3:52669 

REACTOR KINETICS/NEUTRON TRANSPORT THEORY 

Effect of cosine current approximation in lattice cell calculations 
in cylindrical geometry, 3:52671 

MURLI: A multigroup integral transport theory code for thermal 
reactor lattice studies, 3:52670 
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REACTOR KINETICS/NUCLEAR DATA COLLECTIONS 

Evaluation of fast integral data related to **°U and thorium, 
3:52658 (CONF-780401-14) 

Nuclear data sensitivity coefficients for A (2**U-?*?Th) fueled 
LMFBR, 3:52568 (CONF-780401-15) 

Projections of ENDF/B version V performance for fast and 
thermal reactors using sensitivity coefficients, 3:52657 (CONF- 
780401-10) 

Some integral tests on ENDF/B-VC based on conservation 
principles, 3:52645 (CONF-780401-) 

REACTOR KINETICS/PULSED NEUTRON TECHNIQUES 

Study of two-zone reactor system using a pulsed neutron 
technique, 3:52675 

REACTOR KINETICS/THREE-DIMENSIONAL 

CALCULATIONS 

Coarse mesh techniques for multidimensional core analysis (BWR; 
PWR), 3:52649 (CONF-780401-) 

Design analysis using coupled neutronic and thermal-hydraulic 
models (PWR), 3:52488 (CONF-780401-) 

MUSIC: a mesh-unrestricted simulation code, 3:52650 (CONF- 
780401-) 

Nodal diffusion method with legendre polynomials, 3:52647 
(CONF-780401-) 

Two- and three-dimensional reactor physics calculations for HTR 
reactors with the finite element method, 3:52515 (CONF- 
780401-) 

REACTOR KINETICS/TWO-PHASE FLOW 

Lumped-parameter modeling of one-dimensional two-phase flow, 
3:52641 (BNL-24483) 

REACTOR KINETICS EQUATIONS 
Importance factor of a source in reactor kinetics, 3:52665 
REACTOR KINETICS EQUATIONS/ASYMPTOTIC 

SOLUTIONS 

Relationship between point kinetics and space- and energy- 
dependent kinetics for large reactors, 3:52646 (CONF-780401-) 

REACTOR KINETICS EQUATIONS/NUMERICAL 

SOLUTION 

Polynomial approach to reactor kinetics equations, 3:52666 

REACTOR LATTICE PARAMETERS/NEUTRON TRANSPORT 

THEORY 

Effect of cosine current approximation in lattice cell calculations 
in cylindrical geometry, 3:52671 

REACTOR LATTICE PITCH 
See REACTOR LATTICE PARAMETERS 
REACTOR LATTICES/NEUTRON TRANSPORT 
gp pth a code system for generating coupled neutron 
gamma-ray group constants and analyzing radiation 
a oo = sport, 3:52660 (JA (JAERI-M-7155) 
REACTOR LATTICES/PHOTON TRANSPORT 
pe pon a code system for generating coupled neutron 
oup constants and analyzing radiation 
prod. my 3: sport, 3:52660 (JA — M-7155) 
REACTOR LICENSIN 

Standard Review Pian for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 4.5, 3:52623 
(NTISUB/B/201-004-R 1) 

— OR LICENSING/PLANNING 
ete summary report, 3:52624 (NUREG-0380(Vol.2)(No.4)) 
REACTOR MAINTENANCE/OPTIMIZATION 

Reduction of nuclear refueling outage time for increased plant 
availability. Phase I summary report (BWR; PWR), 3:32629 
(COO-2426-138) 

REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
REACTOR MATERIALS/AGING 
Aging and cold work effects, 3:53111 (ORNL-5349) 
Thermal aging of 2 1/4 Cr-1 Mo steel, 3:53094 (ORNL-5349) 
REACTOR MATERIALS/CARBURIZATION 
Helium effects studies, 3:53110 (ORNL-5349) 
REACTOR MATERIALS/COMPATIBILITY 

Thermal barrier ceramics, 3:53157 (ORNL-5349) 

REACTOR MATERIALS/CORROSION RESISTANCE 

Corrosion resistance of structural materials of WWER-type 
nuclear reactor and migration of corrosion products in coolant 

(Steels Kh13 and Kh18N10T), 3:53128 
REACTOR MATERIALS/CRACKS 

Effect of stress ratio upon fatigue-crack growth in two structural 
alloys at elevated temperature (SA-386 Grade 11 and Inconel X- 
750), 3:53103 (ORNL-5349) 

Heat-to-heat and/or melt practice variations in crack growth 
behavior of Inconel 718, 3:53102 (ORNL-5349) 

REACTOR MATERIALS/CREEP 

Analytical r — resentation of the creep strain-time behavior of 
commercially heat-treated Alloy 718 (538 to 760°C), 3:53092 
(ORNL-5349) 

Basic specimen testing, 3:53134 (ORNL-5349) 
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Continuous cycling and creep-fatigue behavior of 2 1/4 Cr-1 Mo 
steel, 3:53095 (ORNL-5349) 
Sodium effects on mechanical properties of structural materials, 
3:53106 (ORNL-5349) 
Thermal aging of 2 1/4 Cr-1 Mo steel, 3:53094 (ORNL-5349) 
Tubular specimen testing, 3:53105 (ORNL- 5349) 
Use of generalized regression models for the analysis of stress- 
rupture data, 3:52679 (CONF-780609-5) 
REACTOR MATERIALS/FATIGUE 
Continuous cycling and creep-fatigue behavior of 2 1/4 Cr-1 Mo 
steel, 3:53095 (ORNL-5349) 
Cyclic stress-strain behavior of ERNiCr-3, 3:53098 (ORNL-5349) 
~~ of roll-extruded Alloy 718 tubing, 3:53113 (TREE- 
1255 
Fatigue crack propagation in Alloy 718: effect of heat treatment 
on microstructure and fatigue performance at 427°C, 3:53100 
(ORNL-5349) 
Influence of sodium environment on the low-cycle fatigue 
behavior of austenitic stainless steels, 3:53090 (ORNL-5349) 
Low-cycle fatigue and cyclic-deformation behavior of SMA type 
308 (CRE) stainless steel weld metal at 571°C, 3:53089 (ORNL- 
5349) 
Mechanical properties of HTGR steam generator and primary 
circuit materials (21/4 Cr-1 Mo), 3:53099 (ORNL-5349) 
Sodium effects on mechanical properties of structural materials, 
3:53106 (ORNL-5349) 
REACTOR MATERIALS/FIRE RESISTANCE 
Fire preventive materials for nuclear power plants, 3:52712 
REACTOR MATERIALS/FRACTURE PROPERTIES 
Effect of temperature on the elastic-plastic fracture toughness 
behavior of Inconel X-750, 3:53104 (ORNL-5349) 
Fracture toughness of LMFBR steam generator materials, 3:53108 
(ORNL-5349) 
REACTOR MATERIALS/FRICTION 
Friction and wear, 3:53160 (ORNL-5349) 
REACTOR MATERIALS/MATERIALS TESTING 
Material selection for pwr nuclear power plants, 3:53078 
REACTOR MATERIALS/MECHANICAL PROPERTIES 
Mechanical properties test data for structural materials. Quarterly 
progress o— for period ending October 31, 1977, 3:53087 
(ORNL-5349 
Mechanical property program of Alloy 718, 3:53088 (ORNL-5349) 
REACTOR MATERIALS/MECHANICAL TESTS 
Utilization of high-capacity test machines when investigating 
materials for power engineering, 3:52462 
REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
Recent developments in materials for light water reactor 
application, 3:52487 
REACTOR MATERIALS/RADIATION HARDENING 
Neutron irradiation effect on long-term strength of zirconium and 
its 1% niobium alloy, 3:53152 
REACTOR MATERIALS/RESEARCH PROGRAMS 
Research and development on nuclear heat production systems. 
Status report at end of concept phase, August 1 1975-November 
30, 1976. Volume 2, 3:52530 (DOE-tr-88(Vol.2)) 
REACTOR MATERIALS/SHOT PEENING 
Procedure and device for the shot processing of the outer surface 
of pin-shaped tubes, 3:52725 
REACTOR MATERIALS/SPECIFICATIONS 
Construction materials of nuclear power plants with the 
dissociating coolant N2O, (Book; in Russian), 3:52724 
REACTOR MATERIALS/TENSILE PROPERTIES 
Aging and cold work effects, 3:53111 (ORNL-5349) 
Complex materials behavior studies in support of design methods 
data list using reference heats, 3:53091 (ORNL-5349) 
= of roll-extruded Alloy 718 tubing, 3:53113 (TREE- 
Low-cycle fatigue and cyclic-deformation behavior of SMA type 
94 _ stainless steel weld metal at 571°C, 3:53089 (ORNL- 
Low-cycle fatigue studies on incoloy 800H (1400°F), 3:53109 
(ORNL-5349) 
Mechanical properties of 16-8-2 girth welds on large-diameter 
mW. 53093 (ORNL-5349) 
ical property characterization of large-diameter pipes of 
type 316 stainless steel welded with 16-8-2 filler metal, 3:53096 
(ORNL-5349) 
Mechanical properties measurements in air, 3:53107 (ORNL-5349) 
Tensile properties of ERNiCr-3 (Inconel 82) weld metal, 3:53097 
(ORNL-5349) 
Tensile properties of 304 SS and 316 SS, 3:53101 (ORNL-5349) 
Thermal aging of 2 1/4 Cr-1 Mo steel, 3:53094 (ORNL-5349) 
REACT OR MATERIALS/WELDING 
Weld properties, 3:53112 (ORNL-5349) 
REA R NOISE 
——— treatment of noise analysis in boiling water reactors, 
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REACTOR OPERATION 
Operating U.S. power reactors, 3:52461 
REACTOR OPERATION/DATA 
U.S. Central Station Nuclear Electric Generating Units: 
significant milestones (status as of April 1, 1978), 3:52455 
(DOE/ET-0030/4(78)) 
REACTOR OPERATION/DATA COMPILATION 
Operating experience with nuclear power stations in member 
states. Performance analysis report 1976, 3:52460 
REACTOR OPERATION/DATA PROCESSING 
Feedback of reactor operating data to nuclear methods 
development, 3:52643 (CONF-780401-) 
REACTOR OPERATION/OPTIMIZATION 
Parameters of PWR nuclear power plants under different 
conditions of operation in an electric power system, 3:52498 
REACTOR PROTECTION SYSTEMS 
Protection device for reactor emergency equipment (Patent), 
3:52719 
REACTOR PROTECTION SYSTEMS/SIMULATION 
Simulating breakdown conditions of operation of a 440 mw PWR 
unit, due to pipe rupture, when designing training devices, 
3:52838 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also FAULT TREE ANALYSIS 
French safety studies of pressurized-water reactors, 3:52835 
Reports distributed under the NRC Light-Water Reactor Safety 
Research Foreign Technical Exchange Program. Volume IV, 
July-December 1977, 3:52809 (ORNL/NUREG/NSIC-146) 
REACTOR SAFETY/MOLTEN METAL-WATER REACTIONS 
Thermal interaction for molten tin dropped into water, 3:52832 
REACTOR SAFETY/RESEARCH PROGRAMS 
Review and evaluation of the Nuclear Regulatory Commission 
safety research program, 3:52625 (PB-275509) 
REACTOR SAFETY/SYSTEMS ANALYSIS 
Availability and reliability analysis by Markov models, 3:52796 
(INIS-mf-4052) 
REACTOR SITING 
See SITE SELECTION 
REACTOR TECHNOLOGY 
Nuclear energy in the UK: power from the nucleus, 3:52640 
REACTOR TECHNOLOGY/RESEARCH PROGRAMS 
Reactor technology. Progress report, January-March 1978, 
3:52661 (LA-7316-PR) 
REACTOR VESSELS/MONITORING 
Embedment instrumentation for prestressed concrete pressure 
vessels, 3:52694 
REACTOR VESSELS/STRAIN GAGES 
Embedment instrumentation for prestressed concrete pressure 
vessels, 3:52694 
REACTORS 
See also BREEDER REACTORS 
GAS COOLED REACTORS 
HEAVY WATER MODERATED REACTORS 
POWER REACTORS 
PULSED REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 
WATER MODERATED REACTORS 
REACTORS/PRIMARY COOLANT CIRCUITS 
Free convective heat transfer near the critical state, 3:52723 
RECEPTORS/CHEMICAL REACTIONS 
Properties of radiolabeled a-bungarotoxin derivatives and their 
interaction with nicotinic acetylcholine receptors, 3:53558 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECTENNAS/SITE SELECTION 
Candidate locations for SPS rectifying antennas, 3:52260 (N-78- 
13553) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING/COST 
BERC re-refining process: comparison of hydrofinishing versus 
clay contacting, 3:51967 (BERC/RI-78-11) 
RECYCLING/ECONOMIC IMPACT 
Energy and economic impacts of mandatory deposits. Final report 
(Beverage containers), 3:53046 (PB-258638) 
RECYCLING/ENERGY CONSERVATION 
Energy and economic impacts of mandatory deposits. Final report 
(Beverage containers), 3:53046 (PB-258638) 
RECYCLING/GOVERNMENT POLICIES 
New approaches to solid waste disposal, 3:53047 
RECYCLING/PUBLIC OPINION 
Recovering wastes, 3:53048 
REDOX P’ 
Separation of ®*Mo from some uranium fission products, 3:52122 





REDUCTASES 


REDUCTASES 
See OXIDOREDUCTASES 
REFRACTORIES/CHEMICAL VAPOR DEPOSITION 
Production of refractory compounds from the gaseous phase, 
3:53156 
REFRACTORIES/CORROSION RESISTANCE 
Chemical and physical stability of refractories for use in coal 
tion. Quarterly progress report, 1 August 1977-31 
1977, 3:51679 (COO-2904-6) 
REFRACTORIES/FLEXURAL STRENGTH 

Chemical and physical stability of refractories for use in coal 
gasification. Quarterly progress report, 1 August 1977-31 
October 1977, 3:51679 (COO-2904-6) 

REFRACTORIES/MATERIALS TESTING 

Chemical and physical stability of refractories for use in coal 
gasification. Quarterly progress report, 1 August 1977-31 
October 1977, 3:51679 (COO-2904-6) 

REFRACTORIES/MECHANICAL PROPERTIES 

Improvement of the mechanical reliability of monolithic 
refractory linings for coal gasification process vessels. Quarterly 
progress report, July-September 1977, 3:51686 (FE-2218-13) 

REFRACTORIES/THERMAL CONDUCTIVITY 

Computer calculation of carbonizing periods, 3:51668 

REFRACTORIES/THERMAL EXPANSION 

Chemical and physical stability of refractories for use in coal 
gasification. Quarterly progress at 1 August 1977-31 
October 1977, 3:51679 {CO0-2904- 

Improvement of the mechanical relisbality of monolithic 
refractory linings for coal gasification process vessels. Quarterly 
progress report, July-September 1977, 3:51686 (FE-2218-13) 

CTORY METALS/CHEMICAL VAPOR DEPOSITION 

Production of refractory compounds from the gaseous phase, 

3:53156 
REFRIGERANTS/THERMODYNAMIC PROPERTIES 

Candidate chemical systems for air cooled, solar powered, 
absorption air conditioner design. Part II. Solid absorbents, high 
latent heat refrigerants, 3:52285 (SAN-1587-2) 

REFUSE 
See SOLID WASTES 
REGOLITH 
See OVERBURDEN 
REGULATING RODS 
timization of absorber distribution in reactor volume, 3:52742 
ULATIONS 
See also POLLUTION REGULATIONS 

Hazard at a distance: effects of exposure to the electric and 

magnetic fields of high voltage transmission lines, 3:53737 
REGULATIONS GS 

Reflections on administrative hearings (Dfficulties of economist’s 

testimony), 3:52939 


See DEER 
REINFORCED CONCRETE/NONDESTRUCTIVE ANALYSIS 
In situ determination of the chloride content of portland cement 
concrete in bridge decks - reliability study. Interim report on 
phase 1, 3:53182 (PB-275376) 
TIVISTIC PLASMA/BOLTZMANN EQUATION 
Relativistic Boltzmann theory for a plasma. II. Reciprocal 
relations, 3:54089 
RELATIVISTIC PLASMA/LASER RADIATION 
Relativistic derivation of laser-induced plasma profiles, 3:54083 
RELATIVISTIC PLASMA/PLASMA DENSITY 
Relativistic derivation of laser-induced plasma profiles, 3:54083 
REMOTE SENSING 
Aerial albedos of natural vegetation in southeastern Australia, 
3:53491 (CONF-770478-P2) 
Estimation of soil moisture with radar remote sensing, 3:53660 
(CONF-770478-P2) 
Meteorological support for remote sensing programs, 3:53399 
eng agri ) 
Remote re bee geographically based information systems, 
3:53818 (CONF-770478-P2) 
Three approaches to the classification and mapping of inland 
wis 3:53826 (CONF-770478-P2) 
REMOTE SENSING/AERIAL PROSPECTING 
Digital color analysis of color-ratio composite LANDSAT scenes, 
253824 (CONF-770478-P2) 
REMOTE SENSING/CURRICULUM GUIDES 
Disseminating technological information on remote sensing to 
potential users, 3:53823 (CONF-770478-P2) 
REMOTE SENSING/DATA ANALYSIS 
Application of conventional and advanced techniques for the 
yee re yo of LANDSAT 2 images for the study of linears in 
riuli earthquake area, 3:53765 (CONF-770478-P2) 
Classification of LANDSAT agricultural data based upon color 
trends, 3:53644 (CONF-770478-P2) 
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Evaluation of change detection techniques for monitoring coastal 
zone environments, 3:53540 (CONF-770478-P2) _ 

Evaluation of spectral channels and wavelength regions for 
—— of agricultural cover types, 3:53647 CONF. 770478- 


Evalsation of algorithms for geological thermal-inertia mapping, 
3:53820 (CONF-770478-P2) 

Image analysis techniques with special reference to analysis and 

interpretation of geological features from LANDSAT imagery, 
3:53812 (CONF-770478-P2) 

Inventory of ricefields in France using LANDSAT and aircraft 
data, 3:53655 (CONF-770478-P2) 

Investigation of thematic mapper spatial, radiometric, and spectral 
resolution, 3:53639 (CONF-770478-P1) 

Land utilization and ecological aspects in the Sylhet-Mymensingh 
Haor region of Bangladesh: an analysis of LANDSAT data, 
3:53489 (CONF-770478-P2) 

LANDSAT data from agricultural sites: crop signature analysis, 
3:53654 (CONF-770478-P2) 

Necessity to adapt land use and land cover classification systems 
to readily accept radar data, 3:53813 (CONF-770478-P2) 

Performance tests of signature extension algorithms (MLEST; 
UHMLE; OSCAR; MOD OSCAR; ROOSTER; MOD R; 
ATCOR), 3:53659 (CONF-770478-P2) 

Surface temperatures and temperature gradient features of the 
U.S. Gulf Coast waters, 3:53542 (CONF-770478-P2) 

Textural analysis by statistical parameters and its application to the 
mapping of flow-structures in wetlands. Mudflat area at the 
German coast of the North Sea, 3:53815 (CONF-770478-P2) 

Two phase sampling for wheat acreage estimation, 3:53643 
(CONF-770478-P2) 

Use of clear lakes as standard reflectors for atmospheric 
measurements, 3:53500 (CONF-770478-P1) 

Use of LANDSAT digital data to detect and monitor vegetation 
water deficiencies, 3:53645 (CONF-770478-P2) 

View angle effect in LANDSAT imagery, 3:53810 (CONF- 
770478-P2) 

REMOTE SENSING/DATA PROCESSING 

Digital exploitation of synthetic aperture radar, 3:53771 (CONF- 

Digital wos 
CONF T70e7e system for developing countries, 3:53802 
-770478-P2) 

adeauas of multispectral scanner spatial resolution on forest 
feature classification, 3:53652 (CONF-770478-P2) 

Low-cost system for reception and processing of line-scan data 
from LANDSAT and other sources, 3:53791 (CONF-770478- 
Pl) 

Meterological sensors and related technology for the eighties, 

3 S373 ( (CONF-770478-P1) 

Operational processing of wind estimates from cloud motions: 

past, present, and future, 3:53400 (CONF-770478-P2) 
Operational da oF een e: the first ten years are the hardest, 
53774 (CONF-770478-P1) 

Photographic processing and sigital texture for remote voy Be of 
Kujukuri Coast of Chiba in Japan, 3:53787 (CONF-770478- 

Processing of satellite imagery at the National Environmental 
Satellite Service, 3:53814 (CONF-770478-P2) 

Production of a water quality map of Saginaw Bay by computer 
processing of LANDSAT-2 data, 3:53539 (CONF- 470478- P2) 

Reducing LANDSAT data to parameters with physical 
significance and signature extension: a view of LANDSAT 

bilities, 3:53490 (CONF-770478-P2) 

VIZIR: the S.E.P. high resolution laser beam recorder, 3:53809 
(CONF-770478-P2) 

REMOTE SENSING/ECONOMICS 

Low-cost system for reception and processing of line-scan data 

from LANDSAT and other sources, 3:53791 (CONF-770478- 


Pl) 
REMOTE SENSING/EDUCATION 
Impact of remote sensing on United States’ geography: the past in 
poner present realities, future potentials, 3:53799 (CONF- 
70478- 
REMOTE SENSING/ENERGY CONSERVATION 
Applications of thermal infrared imagery for energy conservation 
and environmental surveys, 3:52998 (CONF-770478-P2) 
REMOTE SENSING/EQUIPMENT 
Current and future satellites for oceanic monitoring, 3:53778 
(CONF-770478-P1) 
S radar system specifications, 3:53784 (CONF-770478-P1) 
REMOTE SENSING/EVALUATION 
Microwave remote sensing of hydrologic parameters, 3:53747 
(CONF-770478-P1) 
REMOTE SENSING/FEASIBILITY STUDIES 
Monitoring irrigated land acreage | LANDSAT imagery: an 
application example, 3:53637 (CONF-770478-P1) 
Remote infrared spectroscopy of the earth, 3:53811 (CONF- 
770478-P2) 
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Testing the accuracy of remote sensing land use maps, 3:53485 
(CONF-770478-P 1) 

REMOTE SENSING/GOVERNMENT POLICIES 

Present status of remote sensing in the United Nations (April 8, 
1977), 3:52884 (CONF-770478-P 1) 

REMOTE SENSING/IMAGE PROCESSING 

Automated image processing of LANDSAT II digital data for 
watershed runoff prediction, 3:53789 (CONF-770478-P 1) 

BLOB: an unsupervised clustering approach to spatial 
preprocessing of MSS imagery, 3:53804 (CONF-770478-P2) 

Interactive image processing techniques using the Plessey IDP 
3000, 3:53190 (CONF-770478-P2) 

LANDSAT image interpretation aids, 3:53649 (CONF-770478-P2) 

Solution to the problem of SAR range curvature, 3:53803 (CONF- 
770478-P2) 

REMOTE SENSING/IMAGE SCANNERS 

VIZIR: the S.E.P. high resolution laser beam recorder, 3:53809 
(CONF-770478-P2) 

REMOTE SENSING/LEGAL ASPECTS 

Present status of remote sensing in the United Nations (April 8, 
1977), 3:52884 (CONF-770478-P 1) 

REMOTE SENSING/MEETINGS 

Proceedings of the eleventh international symposium on remote 

sensing of environment. Volume II, 3:53805 (CONF-770478-P2) 
REMOTE SENSING/MICROWAVE EQUIPMENT 

Survey of SAR image-formation processing for earth resources 
applications, 3:53800 (CONF-770478-P1) 

Technology advances in active and passive microwave sensing 
through 1985, 3:53798 (CONF-770478-P 1) 

REMOTE SENSING/OPTICAL SCANNERS 

LANDSAT-D thematic mapper simulation using aircraft 
multispectral scanner data, 3:53785 (CONF-770478-P1) 

Multispectral system analysis through modeling and simulation, 
3:53653 (CONF-770478-P2) 

Prototype active scanner for nighttime oil spill mapping and 
classification, 3:53509 (CONF-770478-P2) 

REMOTE SENSING/RADIOMETERS 

Capabilities of operational infrared sounding systems from satellite 
altitude, 3:53381 (CONF-770478-P2) 

Multichannel passive microwave atmospheric temperature 
sounding system, 3:53382 (CONF-770478-P2) 

REMOTE SENSING/RELIABILITY 

Integration of remote sensing and surface geophysics in the 

detection of faults, 3:53819 (CONF-770478-P2) 
REMOTE SENSING/SYSTEMS ANALYSIS 

Multispectral system analysis through modeling and simulation, 
3:53653 (CONF-770478-P2) 

REMOTE SENSING/TECHNOLOGY ASSESSMENT 

Applications of thermal infrared imagery for energy conservation 
and environmental surveys, 3:52998 (CONF-770478-P2) 

Application of airborne infrared technology to monitor building 
heat loss, 3:53017 (CONF-770478-P2) 

Detection, identification, and quantification techniques for spills of 
hazardous chemicals, 3:53511 (CONF-770478-P2) 

Impact of remote sensing on United Staies’ geography: the past in 
perspective, present realities, future »«entials, 3:53799 (CONF- 
770478-P 1) 

Lake water quality mapping froma * 
770478-P2) 

Perspective on the state of the ar: - 
3:53801 (CONF-770478-P 1) 

Problems and opportunities, 3:53838 (CONF-770478-P1) 

Rebirth of remote sensing: do we know enough for our own good, 
3:53776 (CONF-770478-P1) 

Sensing the Earth's environment from space: user needs and 
technology opportunities, 3:53797 (CONF-770478-P1) 

Technological response, 3:53796 (CONF-770478-P1) 

— imagery for census of ungulates, 3:53488 (CONF-770478- 

2) 

Use of aerial thermography in Canadian energy conservation 
programs, 3:52999 (CONF-770478-P2) 

Use of thermal-infrared imagery in ground-water investigations in 
Montana, 3:53749 (CONF-770478-P2) 

REMOTE SENSING/TECHNOLOGY TRANSFER 

Application of aerial photography to water-related programs in 
Michigan, 3:53794 (CONF-770478-P1) 

Corps of Engineers applications for remote sensing of the 
environment, 3:53484 (CONF-770478-P 1) 

Disseminating technological information on remote sensing to 
potential users, 3:53823 (CONF-770478-P2) 

Intralab’s mission in applications transfer, 3:53545 (CONF-770478- 


SAT, 3:53541 (CONF- 


»otographic interpretation, 


Operational, multistate, Earth Observation Data Management 
System, 3:53790 (CONF-770478-P1) 

Overview of remote sensing technology transfer in Canada and 
the United States, 3:53780 (CONF-770478-P1) 


RENEWABLE ENERGY SOURCES 


Technical assistance and the transfer of remote sensing 
technology, 3:52899 (CONF-770478-P1) 

Transfer of remote sensing technology in the developing nations: 
an observation, 3:53781 (CONF-770478-P1) 

Utilization of remote sensing observations in hydrologic models, 
3:53748 (CONF-770478-P 1) 

REMOTE SENSING/TECHNOLOGY UTILIZATION 

Application of IR- and MSS-data in the Ruhr District, Germany, 
3:53487 (CONF-770478-P2) 

Application of LANDSAT digital technology to forest fire fuel 
type mapping, 3:53648 (CONF-770478-P2) 

Application of LANDSAT satellite imagery for iron ore 
prospecting in the western desert of Egypt, 3:53821 (CONF- 
770478-P2) 

Applications of LANDSAT data to the integrated economic 
development of Mindoro, Philippines, 3:53822 (CONF-770478- 
P2) 

Assessment of forest plantations from low altitude aerial 
photography, 3:53658 (CONF-770478-P2) 

Current and future satellites for oceanic monitoring, 3:53778 
(CONF-770478-P1) 

Energy and remote sensing, 3:53454 (CONF-770478-P1) 

Forestland type identification and analysis in western 
Massachusetts: a linkage of a LANDSAT forest inventory to an 
optimization study, 3:53656 (CONF-770478-P2) 

Gathering and using information on a global scale, 3:53777 
(CONF-770478-P1) 

Indicators of international remote sensing activities, 3:53807 
(CONF-770478-P2) 

Industrial use of geological remote sensing from space, 3:53772 
(CONF-770478-P1) 

Interpretation of multispectral and infrared thermal surveys of the 
Suez Canal Zone, Egypt, 3:53825 (CONF-770478-P2) 

LACIE: a look to the future, 3:53635 (CONF-770478-P1) 

Large scale 70mm photography for range resources analysis in the 
western United States, 3:53657 (CONF-770478-P2) 

Multidate mapping of mosquito habitat, 3:53538 (CONF-770478- 
P2) 


Operational utilization of remotely sensed data, 3:53775 (CONF- 
770478-P1) 

Passive microwave remote sensing of soil moisture, 3:53662 
(CONF-770478-P2) 

Potential applications of digital, visible, and infrared data from 
geostationary environmental satellites, 3:53398 (CONF-770478- 
P2) 

Pre-visual detection of stress in pine forests, 3:53646 (CONF- 
770478-P2) 

Present and future operational NOAA satellite oceanographic 
products: an introduction, 3:53835 (CONF-770478-P1) 

Proceedings of the eleventh international symposium on remote 
sensing of environment. Volume I, 3:53795 (CONF-770478-P1) 

Production of a map of land-use in Iowa through manual 
interpretation of LANDSAT imagery, 3:53806 (CONF-770478- 
P2 


Progress and needs in agricultural research, development, and 
applications programs, 3:53633 (CONF-770478-P1) 

Quantification of soil mapping by digital analysis ofp LANDSAT 
data, 3:53661 (CONF-770478-P2) 

Remote monitoring and Tennessee Valley Authority programs, 
3:53783 (CONF-770478-P1) 

Remote sensing of aquatic plants, 3:53502 (CONF-770478-P2) 

Remote sensing utilization of developing countries: an appropriate 
technology, 3:53544 (CONF-770478-P2) 

Remote sensing and today’s forestry issues, 3:53634 (CONF- 
770478-P 1) 

Remote sensing in operational range management programs in 
Western Canada, 3:53817 (CONF-770478-P2) 

Role or remote sensing in the building of the Interstate Highway 
system, 3:53782 (CONF-770478-P1) 

Satellite land use acquisition and applications to hydrologic 
planning models, 3:53750 (CONF-770478-P2) 

Space shuttle search and rescue experiment using synthetic 
aperture radar, 3:53739 (CONF-770478-P2) 

Study of the Brazil and Falkland currents using THIR images of 
Nimbus V and oceanographic data in 1972 to 1973, 3:53839 
(CONF-770478-P2) 

Survey of users of earth resources remote sensing data, 3:53816 
(CONF-770478-P2) 


RENEWABLE ENERGY SOURCES 


See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
TIDAL POWER 
WAVE POWER 
WIND POWER 





RESCUE OPERATIONS/FEASIBILITY STUDIES 


From oil and gas to alternate fuels: the transition in conversion 
equipment, 3:52942 
RESCUE OPERATIONS/FEASIBILITY STUDIES 
Space shuttle search and rescue experiment using synthetic 
aperture radar, 3:53739 (CONF-770478-P2) 
RESEARCH REACTORS 
See also CIRUS REACTOR 
CLEMENTINE REACTOR 
EBR-1] REACTOR 
FFTF REACTOR 
HFBR REACTOR 
NBSR REACTOR 
SBR-5 REACTOR 
RESEARCH REACYORS/IN PILE LOOPS 
Operation report on the low temperature fissiochemical loop 
(LTFL), 7. Operations during the period of April 1976 to 
March 1977, 3:52765 (JAERI-M-7246) 
RESEARCH REACTORS/STACK DISPOSAL 
Rise of a cold plume. Results of a field experiment and comparison 
with estimation formulas, 3:52746 (JAERI-M-7127) 
RESIDENTIAL BUILDINGS/AIR CONDITIONING 
Heat pump technology: a survey of technical developments, 
market prospects and research needs, 3:53020 (HCP/M2121-01) 
RESIDENTIAL BUILDINGS/ENERGY CONSERVATION 
Application of thermography for evaluating effectiveness of 
retrofit measures, 3:53025 
Multi-staged thermal survey of housing, 3:53014 
Practical application of infrared inspection to residential 
dwellings, 3:53016 
RESIDENTIAL BUILDINGS/HEAT PUMPS 
Heat pump technology: a survey of technical developments, 
market prospects and research needs, 3:53020 (HCP/M2121-01) 
RESIDENTIAL BUILDINGS/INFRARED THERMOGRAPHY 
Application of thermography for evaluating effectiveness of 
retrofit measures, 3:53025 
Multi-staged thermal survey of housing, 3:53014 
Practical application of infrared inspection to residential 
dwellings, 3:53016 
RESIDENTIAL BUILDINGS/RETROFITTING 
Application of thermography for evaluating effectiveness of 
retrofit measures, 3:53025 
RESIDENTIAL BUILDINGS/SOLAR AIR CONDITIONING 
Solar Heating and Cooling of Buildings (SHACOB) 
Commercialization Report. Part B. Analysis of market 
development. Volume II. Technical report, September 1977, 
3:52274 (HCP/M70066-01/2) 
RESIDENTIAL BUILDINGS/SOLAR SPACE HEATING 
Solar Heating and Cooling of Buiidings (SHACOB) 
Commercialization Report. Part B. Analysis of market 
development. Volume II. Technical report, September 1977, 
3:52274 (HCP/M70066-01/2) 
RESIDENTIAL BUILDINGS/SOLAR WATER HEATING 
Solar Heating and Cooling of Buildings (SHACOB) 
Commercialization Report. Part B. Analysis of market 
development. Volume II. Technical report, September 1977, 
3:52274 (HCP/M70066-01/2) 
RESIDENTIAL BUILDINGS/SPACE HEATING 
Heat pump technology: a survey of technical developments, 
market prospects and research needs, 3:53020 (HCP/M2121-01) 
RESIDENTIAL SECTOR/ENERGY DEMAND 
Demand and conservation of end-use and primary energy in the 
residential and commercial sectors, 3:52928 
RESIDUAL FUELS/COMBUSTION KINETICS 
Combustion of heavy oil with mechanical atomization: possible 
reductions of solid emissions, 3:52014 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS/CHEMICAL PROPERTIES 
Physicochemical properties of pitch and resin binders, 3:51736 
RESINS/PHYSICAL PROPERTIES 
Physicochemical properties of pitch and resin binders, 3:51736 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE PARTICLES 
See also PSI-3105 RESONANCES 
RESONANCE PARTICLES/MASS 
Resonances and resonance parameters from 7N partial wave 
analysis between 0.8 and 2.0 GeV/c, 3:53952 (JINR-D-1,2- 
10400; CONF-760719-P1) 
RESONANCE PARTICLES/PARTICLE PRODUCTION 
Resonances and resonance parameters from 7N partial wave 
analysis between 0.8 and 2.0 GeV/c, 3:53952 (JINR-D-1,2- 
10400; CONF-760719-P1) 
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RESOURCE ASSESSMENT/BIBLIOGRAPHIES 

Annotated bibliography of natural resource information: Southern 
Utah. Final report, 3:51790 (PB-275964) 

Annotated bibliography of natural resource information: Powder 
River Basin, Northeastern Wyoming/Southeastern Montana. 
Final report, 3:52895 (PB-275996) 

Annotated bibliography of natural resource information: 
Northwestern Colorado. Final report, 3:52896 (PB-275997) 

RESOURCES 
See also GEOTHERMAL RESOURCES 
RESOURCES/GOVERNMENT POLICIES 
Simulation model for resource policy evaluation (revised version). 
Cornell agricultural economics staff paper, 3:52894 (PB-275938) 
RESPIRATORY SYSTEM 
See also BRONCHI 
LUNGS 

Identification and reduction of carcinogens in the respiratory 

environment, 3:53611 
RESPIRATORY SYSTEM/CARCINOGENESIS 

Tumur induction by 7H-dibenzo[c,g]carbazole in the respiratory 

tract of Syrian hamsters, 3:53704 
RESPIRATORY SYSTEM/CARCINOMAS 

Demonstration of cross-reacting tumor rejection antigens in 

chemically induced respiratory tract carcinomas in rats, 3:53568 
RESPIRATORY SYSTEM/RADIONUCLIDE KINETICS 

Estimates of internal dose equivalent to 22 target organs for 
radionuclides occurring in routine releases from nuclear fuel- 
cycle facilities. Vol. 1 (Internal radiation dose conversion 
factors for man for 68 radionuclides of mass number less than 
150), 3:53683 (ORNL/NUREG/TM-190) 

RESPIRATORY SYSTEM DISEASES/WORKMENS 

COMPENSATION 

Federal Coal Mine Health and Safety Act of 1969, Title IV, black 
lung benefits, 3:51901 

RHENIUM CHLORIDES/ELECTRONIC STRUCTURE 

Ab initio studies of the metal-metal bond in RezCls?", 3:53205 
RHENIUM COMPLEXES/ELECTRONIC STRUCTURE 

Ab initio studies of the metal-metal bond in RezCls*”, 3:53205 
RHEUMATIC DISEASES 

Mean serum copper, magnesium, and zinc concentrations in active 
rheumatoid and other degenerative connective tissue diseases, 


3:53630 
RIBONUCLEIC ACID 
See RNA 
RIBOSOMES/BIOCHEMICAL REACTION KINETICS 
Mutations of bacteriophage T7 that affect initiation of synthesis of 
the gene 0.3 protein, 3:53591 
RICE/INVENTORIES 
Inventory of ricefields in France using LANDSAT and aircraft 
data, 3:53655 (CONF-770478-P2) 
RICE/SPECTRAL RESPONSE 
Inventory of ricefields in France using LANDSAT and aircraft 
data, 3:53655 (CONF-770478-P2) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
ERS 


See also COLUMBIA RIVER 
SEVERN RIVER 
STREAMS 
RIVERS/CHEMICAL REACTIONS 
Multitechnology and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 
RIVERS/DAMS 
Dissolved atmospheric gas supersaturation of water and the gas 
bubble disease of fish. Completion report (O2, N2, COs, Ar), 
3:53535 (PB-276122) 
RIVERS/WATER POLLUTION 
Broadlands likely impact on the Waikato River, 3:52341 
RIVERS/WATER POLLUTION ABATEMENT 
Water quality progress in holston river basin (Holston River 
Basin.), 3:53520 
RIVERS/WATER QUALITY 
Multitechnology and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 
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RNA 
(Ribonucleic acid.) 
See also MESSENGER-RNA 
TRANSFER RNA 
RNA/SOLVENT EXTRACTION 
Optimization of phenol extraction procedures for preparation of 
RNA from mammalian lymphoid organs, 3:53631 
ROADS/BUILDING MATERIALS 
Incinerator puts coal washery wastes to use, 3:51770 
Use of industrial wastes in road construction (Information 
exchange), 3:51773 
ROADS/CONSTRUCTION 
Role or remote sensing in the building of the Interstate Highway 
system, 3:53782 (CONF-770478-P1) 
ROADS/ENVIRONMENTAL EFFECTS 
Effects of a winter road on small mammals, 3:53497 
ROADS/MAINTENANCE 
Assessment of the effects of coal movement on the highways in 
the Appalachian region. Final report, 3:51780 (PB-276012) 
ROADS/SAFETY 
Precipitation in the environment of wet cooling towers, 3:53448 
(ANL-Trans-1134) 
ROADS/SITE SELECTION 
Role or remote sensing in the building of the Interstate Highway 
system, 3:53782 (CONF-770478-P1) 
ROCK BEDS/SENSIBLE HEAT STORAGE 
Solar Pilot Plant, Phase I. Preliminary design report. Volume V. 
Thermal storage subsystem. CDRL item 2, 3:52322 (SAN-1109- 


8/7) 
ROCK BURSTS/FORECASTING 
Statistical model for interpreting geophysical mine measurements 
in rock bump prediction, 3:51854 
ROCK MECHANICS 
Fluid transport properties of rock fractures at high pressure and 
temperature. Progress report, July 1, 1977-June 30, 1978, 
3:53829 (COO-4054-2) 
ROCK MECHANICS/EXPLOSIVE FRACTURING 
Permeability enhancement using explosive techniques, 3:52071 
(LA-UR-78-1418) 
ROCKS/COMPACTING 
—— ars enhancement of void compaction, 3:53830 (UCRL- 
13858 
ROCKS/DENSITY 
ow method of determining coal and rock density, 
sag cree atone g wipe yp 
mg-term strength of rock (28 references), 3:51733 
ROCKS/MECHANICAL PROPERTIES 
Long-term strength of rock (28 references), 3:51733 
ROCKS/MOISTURE 
er method of determining coal and rock density, 
ROCKS/RADIONUCLIDE MIGRATION 
Geochemistry and radionuclide migration, 3:52164 (UCRL-80841) 
Geologic description of cores from holes P-3 MH-1 through P-3 
MH-S5, Area G, Technical Area 54, 3:52156 (LA-7308-MS) 
ROCKS/SHEAR PROPERTIES 
— » enhancement of void compaction, 3:53830 (UCRL- 
ROCKS/STRAINS 
Method of calculating the optimum support parameters for 
development workings, 3:51860 
ROCKS/STRESSES 
Method of calculating the optimum support parameters for 
development workings, 3:51860 
RODENTS 
See also MICE 
RATS 
RODENTS/RADIATION DOSES 
Rockwell support studies (Ecology of Hanford radioactive waste 
burial area), 3:53470 (PNL-2500(Pt.2)) 
RODENTS/RADIONUCLIDE KINETICS 
Decommissioning and decontamination studies (Ecology of 
Hanford radioactive waste burial area), 3:53471 (PNL- 
2500(Pt.2)) 
ROOFS/STABILITY 
‘Photo sleuths’ put serious mining hazards into focus, 3:51819 
Humidity effects on coal mine roof stability. Final report 13 Jun 
73-28 Feb 76, 3:51809 (PB-276484) 
Improving coal mine roof stability by pillar softening. Contract 
research report, 3:51808 (PB-276474 
ROOFS/ ANALYSIS 
Use of the density gamma-gamma method for studying reference 
pressure in working face operations, 3:51846 
ROOM AND PILLAR G/GROUND SUBSIDENCE 
Ground subsidence during the room and pillar system of 
developing coal seams, 3:51847 


SAMPLING/COMPUTER CODES 


ROTARY DRILLING 
See also WELL DRILLING 
ROTARY DRILLING/MATHEMATICAL MODELS 
Problem of determination of the drilling process model 
coefficients, 3:51935 
ROTARY DRILLING/OPTIMIZATION 
Problem of determination of the drilling process model 
coefficients, 3:51935 
ROUS SARCOMA VIRUS 
See ONCOGENIC VIRUSES 
RUBBERS/ABRASION 
Reduction of maintenance costs by use of rubber, 3:51838 
RUBBERS/MECHANICAL PROPERTIES 
Reduction of maintenance costs by use of rubber, 3:51838 
RUBIDIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 
RUBIDIUM COMPLEXES/CHEMICAL PREPARATION 
Structural studies of precursor and partially oxidized conducting 
complexes. XIII. A neutron diffraction and x-ray diffuse 
scattering study of the dimerized platinum chain in rubidium 
tetracyanoplatinate chloride (2:1:0.3) trihydrate, 
Rbe[Pt(CN),]Clo 3.3.0H2O, 3:53206 
RUBIDIUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Structural studies of precursor and partially oxidized conducting 
complexes. XIII. A neutron diffraction and x-ray diffuse 
scattering study of the dimerized platinum chain in rubidium 
tetracyanoplatinate chloride (2:1:0.3) trihydrate, 
Rb2[Pt(CN),]Clo 3.3.0H2O, 3:53206 
RUNAWAY ELECTRONS/TRAJECTORIES 
High energy runaway orbits in the presence of m = 2 magnetic 
islands, 3:54080 (ORNL/TM-6216) 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RURAL AREAS/AIRPORTS 
Negative declaration section 16(c) (4) coordination for Liberty 
Airport, Northwest, America (model environmental impact 
statement number 4). Final report, 3:53546 (AD-A-049299) 
RURAL AREAS/LOW INCOME GROUPS 
Coping with poverty in international assistance policy: an 
evaluation of spatially integrated investment strategies (World 
Bank, USAID, and UN), 3:52876 
RURAL AREAS/MASS TRANSIT SYSTEMS 
Feasibility study of shared-ride auto transit. Final report, 3:53033 
(PB-276539) 
RUTHENIUM COMPLEXES/ELECTRON EMISSION 
Mechanism of the quenching of the emission of substituted 
poly(pyridine)ruthenium(II) complexes by europium(II) (Or 
1,10-phenanthroline derivative), 3:53218 
RUTHENIUM OXIDES/CRYSTAL STRUCTURE 
LasRu,Oz2:: a mixed-valence ternary ruthenium oxide of a new 
hexagonal structure type, 3:53158 


S 


S MATRIX/COULOMB EXCITATION 
Classical limit S-matrix and orbital dynamics in semi-classical 
Coulomb excitation theory (Equations of motion, amplitude and 
phase), 3:54017 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
PHYSICAL PROTECTION DEVICES 
SAFEGUARDS/EVALUATION 
Material control system design: Test Bed Nitrate Storage Area 
(TBNSA), 3:52178 (UCID-17525-77-3) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SALMON/RESPIRATION 
Effects of crude oil and the dispersant, Oilsperse 43, on respiration 
and coughing rates in Atlantic salmon (Salmo salar), 3:51978 
SALTON SEA GEOTHERMAL FIELD 
Engineering aspects of geothermal development with emphasis on 
the Imperial Valley of California, 3:52344 
SALTS/QUANTITATIVE CHEMICAL ANALYSIS 
Standard test method for salts in crude oil (electrometric method), 


3:52007 
SAMARIUM 154 TARGET/TRITON REACTIONS 
Nuclear structure of '**Pm studied with the (t,a) reaction, 3:53987 
SAMPLING/COMPUTER CODES 
Sample size computer program for the hypergeometric, 3:54205 
(Y/DJ-19286) 





SANDSTONES/HYDRAULIC FRACTURING 


SANDSTONES/HYDRAULIC FRACTURING 
Laboratory experiments on hydraulic fracture growth near an 
interface (Sandstone, limestone, and polymethylmethacrylate), 
3:53831 (UCRL-80355) 
SARCOMAS/REVIEWS 
Diagnosis and treatment of sarcomas and related tumors, 3:53675 
(NTISUB/D-387) 
SAUDI ARABIA/ECONOMIC DEVELOPMENT 
Of oil and ice: interview with Prince Mohammed AI-Faisal 
(Towing icebergs for Middle East water supplies), 3:52898 
SAUDI ARABIA/ECONOMIC GROWTH 
OPEC and the Middle East: the impact of oil on societal 
development (Book), 3:52945 
SAUDI ARABIA/WATER RESOURCES 
Of oil and ice: interview with Prince Mohammed A\I-Faisal 
(Towing icebergs for Middle East water supplies), 3:52898 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
MANAGEMENT 
Draft environmental impact statement: long-term management of 
defense high-level radioactive wastes, Savannah River Plant, 
Aiken, South Carolina, 3:52137 (DOE/EIS-0023-D) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
PROCESSING 
Preparations for high-level defense waste immobilization at 
Savannah River Plant, 3:52143 (DP-MS-78-36) 
SBR-5 REACTOR/FAILED ELEMENT DETECTION 
Principles of determining damage to the fuel elements of fast 
power reactors by monitoring sodium and gas activity, 3:52609 
(BNWL-tr-326) 
SCANDIUM/ION-ATOM COLLISIONS 
K-shell ionization of elements 15P to 2sNi for 0.4 to 3.8 MeV/amu 
10, B-ion bombardment, 3:53889 
SCANDIUM CHLORIDES/HYDROGENATION 
Reaction of hydrogen with metallic and reduced halides. The 
requirement of delocalized electrons for reaction, 3:53209 
SCANDIUM IODIDES/HYDROGENATION 
Reaction of hydrogen with metallic and reduced halides. The 
uirement of delocalized electrons for reaction, 3:53209 
GE) 


(IMA 
See IMAGE SCANNERS 
TTERING/MANY-BODY PROBLEM 
General algebraic theory of identical particle scatterin 
(Nonrelativistic range, some identical particles), 3: 33958 (ORO- 
5126-33) 
TTERING AMPLITUDES/FEYNMAN DIAGRAM 
Decoupling of massive particles in field theory (Mass parameter 
scaling to infinity, convergent massless-massive diagrams), 
3:53957 (NBI-HE-78-2) 
SCHOOL BUILDINGS/EMERGENCY PLAN 
State planning for winter energy emergencies: workshop 
materials, 3:52916 (CONF-771160-) 
SCHOOL BUILDINGS/SOLAR HEATING SYSTEMS 
Solar energy system description document: Scattergood School, 
Site ID 009, PON 2249, 5. 52286 (SOLAR/2003-77/13) 
SCHOOL BUILDINGS/SOLAR WATER HEATING 
Solar 1) Ay Sa Ge document: Scattergood School, 
Site ID PON 2249, 3:52286 (SOLAR/2003-77/13) 
SCINTIGRAPHY 
See SCINTISCANNING 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
SOLID SCINTILLATION DETECTORS 
SCINTILLATION COUNTERS/COINCIDENCE CIRCUITS 
Method for determining random coincidence count rate in a 
scintillation counter utilizing the coincidence technique 
(Patent), 3: oy 


[1-""C] DL-valine, a potential pancreas-imaging agent (Rats, 
hamsters, rabbits, oon). 3:53616 
SCREENS/SPECIFICATIONS 
Standard . a for wire-cloth sieves for testing purposes, 
Standard ——— for perforated-plate sieves for testing 


SCR /CORROSION RESISTANCE 
ion resistance of types 316 and 317 stainless steels in 
simulated SO, scrubber environment, 3:53130 
SCRUBBERS/MATERIALS 
Method for regenerating iron-EDTA solutions used for scrubbing 
Pan Co. tent), 3:53334 
SCR /PERFORMANCE 
ae a removing sulfur dioxide from flue gases (Patent), 
SCRUBBERS/PERFORMANCE TESTING 
~——_ utilization by wet scrubbers. Final report Jun 75-Aug 77, 
3:53331 (PB-276435) 
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SCYLLA DEVICES/BRILLOUIN EFFECT 
Laser-plasma interaction in a theta-pinch geometry, 3:54049 (LA- 
7302-T) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEALS 
Further development of the spindle seal on reactor valves and 
development for increasing serviceability. Initial results of the 
BMFT development project, 3:52706 
SEAS 
See also ATLANTIC OCEAN 
CASPIAN SEA 
PACIFIC OCEAN 
SEAS/AERIAL SURVEYING 
Remote sensing of ocean color and detection of chlorophyll 
content, 3:53508 (CONF-770478-P2) 
SEAS/ALBEDO 
Remote sensing of ocean color and detection of chlorophyll 
content, 3:53508 (CONF-770478-P2) 
SEAS/ICE 
Scatterometer results from shorefast and floating sea ice, 3:53837 
(CONF-770478-P1) 
SEAS/MONITORING 
Current and future satellites for oceanic monitoring, 3:53778 
(CONF-770478-P 1) 
SEAS/OPTICAL PROPERTIES 
Airborne Oceanographic Lidar System, 3:53840 (CONF-770478- 
P2) 
SEAS/POLLUTION 
Sampling and analysis of trace quantities of hazardous organic 
materials in environmental samples, 3:53528 
SEAS/RADIONUCLIDE MIGRATION 
Oceanic distributions of radionuclides from nuclear weapons 
testing (Relevance to decision as to marine disposal of 
radioactive wastes), 3:53530 (COO-2379-14) 
SEAWATER/CHEMICAL REACTIONS 
Multitechnology and supporting research programs 
(Biomathematical studies of ecolo —_— relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 
SEAWEEDS/BIOLOGICAL EFFECTS 
Effects of crude oils and the oil dispersant Corexit on primary 
production of Arctic marine phytoplankton and seaweed, 
3:51977 
SEAWEEDS/POPULATION DYNAMICS 
Effects of crude oils and the oil dispersant Corexit on primary 
= of Arctic marine phytoplankton and seaweed, 
51977 
SEBACEOUS GLANDS 
See SKIN 
SECRETION/CHEMICAL ANALYSIS 
I. Structural studies of termite defense secretions. II. Structural 
studies of natural products of marine nudibranchs (Kempene, 
tridachione), 3:53551 (IS-T-805) 
Ss 
Sticky foam (Patent application; for preventing unauthorized 
entry), 3:53169 
SEDIMENTS/CHEMICAL ANALYSIS 
Multilaboratory analytical quality control for the hydrochemical 
and stream sediment reconnaissance, 3:52088 (IS-4411) 
SEDIMENTS/CHEMICAL COMPOSITION 
Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, 
Greensboro 1° x 2° NTMS area, North Carolina and Virginia. 
National Uranium Resource Evaluation Program, 3:53512 
(DPST-78-146-4) 
SEDIMENTS/CONTAMINATION 
Stream sediment geochemical anomalies in relation to industrial 
environmental pollution and geoepidemiology in the Niagara 
Peninsula (Si, Al, Zr), 3:53468 
SEDIMENTS/DENSITY 
A feasibility study for the development of a nuclear moisture 
density measurement system for marine use. Final report, 15 
June-11 November 1977, 3:53376 (AD-A-048665) 
SEDIMENTS/GEOCHEMISTRY 
Stream sediment geochemical anomalies in relation to industrial 
environmental pollution and geoepidemiology in the Niagara 
Peninsula (Si, Al, Zr), 3:53468 
SEDIMENTS/MOISTURE 
A feasibility study for the development of a nuclear moisture 
density measurement system for marine use. Final report, 15 
June-11 November 1977, 3:53376 (AD-A-048665) 
SEDIMENTS/RADIOACTIVITY 
cor? radiation safety in nuclear power plant operation, 
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SEDIMENTS/RADIOECOLOGICAL CONCENTRATION 
Ecological distribution and fate of plutonium and americium in a 
processing waste pond on the Hanford Reservation (Thirty- 

three-year study), 3:53532 (PNL-2500(Pt.2)) 

Oceanic distributions of radionuclides from nuclear weapons 
testing (Relevance to decision as to marine disposal of 
radioactive wastes), 3:53530 (COO-2379-14) 

Radioecology of }*°I and ®Tc and influence of soils and aquatic 
sediments on the chemical behavior, transport, and 
bioavailability of pollutants, 3:53480 (PNL-2500(Pt.2)) 

SEDIMENTS/REMOTE SENSING 
Study of suspended solids in the Requena Dam by remote sensing, 
3:53506 (CONF-770478-P 1) 
SEDIMENTS/WATER POLLUTION 
Methylation of arsenic in the aquatic environment, 3:53526 
SEEDLINGS/METABOLISM 

Accelerated nitrate uptake in wheat seedlings: effects of 
ammonium and nitrite pretreatments and of 6-methylpurine and 
puromyein, 3:53602 

SEEPS/BIOLOGICAL EFFECTS 

Infaunal benthos of petroleum-contaminated sediments: study of a 

community at a natural oil seep, 3:51975 (UCRL-80444) 
SEFOR REACTOR/REACTOR OPERATION 

Fast reactor operation in the United States, 3:52571 (CONF- 
780407-6) 

SEISMIC DETECTORS/SENSITIVITY 

Determining the energy of earthquakes at distances up to 3000 km, 
3:53770 (UCRL-Trans-1 1391) 

SEISMIC SURVEYS/REFLECTION 
Analyses for seismic sections obtained by reflection method for 
shallow layers, 3:53767 
SELENIUM/ACTIVATION ANALYSIS 
Selenium analysis methodology and applications, 3:53184 
SELENIUM/BIOLOGICAL EFFECTS 

Effect of a second metal on cadmium-induced hypertension (Rats, 

Pb, Cu, Se, Zn), 3:53717 
SELENIUM/HEALTH HAZARDS 

Human health effects of selenium in a rural Colorado drinking 

water supply, 3:53725 
SELENIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 

Quantitative determination of volatile trace elements in NBS 
Biological Standard Reference Material 1569, Brewers Yeast 
(Hg, Se, Cr, As, Ag, Au, Cu), 3:53181 

SELEXOL PROCESS 

Design report. Volume 5. Section 300: sulfur removal. 
Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant. Phase II 
(Proprietary), 3:51675 (FE-1521-24) 

SEMICONDUCTOR LASERS/DESIGN 

Advanced development of pb-salt semiconductor lasers for the 8.0 

12401) micrometer spectral region. Final report, 3:53287 (N-78- 
2401 
SEMICONDUCTOR LASERS/PULSES 

Self-pulsing phenomena in (GaAl) As double-heterostructure 

injection lasers, 3:53295 
SEMICONDUCTOR MATERIALS 

(See also specific semiconductor materials.) 

SEMICONDUCTOR MATERIALS/SUPERCONDUCTIVITY 

a on the excitonic mechanism of superconductivity, 

53172 
SENSIBLE HEAT STORAGE/EVALUATION 

Parametric study of rock pile thermal storage for solar heating and 
—— phase 1. Final report (Water-filled cans), 3:52320 (N-78- 
13552) 

SENSIBLE HEAT STORAGE/HEAT TRANSFER 

Parametric study of rock pile thermal storage for solar heating and 

cooling phase 1. Final report (Water-filled cans), 3:52320 (N-78- 


SENSIBLE HEAT STORAGE/STRATIFICATION 
Effects of thermal stratification in water storage tank for the 
performance of a solar hot water system, 3:52299 (CONF- 
780408-3) 
SENSIBLE HEAT STORAGE/TEST FACILITIES 
Operating experience at the DOE/Sandia Midtemperature Solar 
Systems Test Facility, 3:52266 (SAND-78-0820C) 
SEPARATION PROCESSES 
See also DESALINATION 
DISTILLATION 
ISOTOPE SEPARATION 
SOLVENT EXTRACTION 
SEPARATION PROCESSES/COMPARATIVE EVALUATIONS 
Equipment for liquid-solid separation, 3:53199 


SIGMA-MINUS ATOMS 


SERUM (BLOOD) 
See BLOOD SERUM 
SEVERN RIVER/TIDAL POWER PLANTS 
Severn barrage study, 3:52358 
SEWAGE 
See LIQUID WASTES 
SEWAGE SLUDGE/ACTIVATION ANALYSIS 
Elemental content of animal feed, animal excreta, and sewage 
sludge (Neutron activation analysis), 3:53465 
SEWAGE SLUDGE/MARINE DISPOSAL 
Multispectral analysis of ocean dumped materials, 3:53510 
(CONF-770478-P2) 
SGHWR REACTOR/FUEL PINS 
Fuel-cladding ratchetting in SGHWR fuel pins, 3:52551 
SHAFT EXCAVATIONS 
See also MINING 
RADIOACTIVE WASTE DISPOSAL 
SHAFT EXCAVATIONS/MINING EQUIPMENT 
Raise boring machines with solid-state dc drives, 3:51811 
SHALE OIL/PRODUCTION 
Process for treating oil shale (Patent), 3:52076 
SHALE OIL/RECOVERY 
Method for maximizing shale oil recovery from an underground 
formation (Patent), 3:52075 
SHALES 
See also OIL SHALES 
SHALES/MECHANICAL PROPERTIES 
Structural mechanics simulations associated with underground 
coal gasification (Including temperature dependence), 3:51697 
(MERC/CR-78/4) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING/NEUTRON TRANSPORT 
RADHEAT-V3, a code system for generating coupled neutron 
and gamma-ray group constants and analyzing radiation 
transport, 3:52660 (JAERI-M-7155) 
SHIELDING/PHOTON TRANSPORT 
RADHEAT-V3, a code system for generating coupled neutron 
and gamma-ray group constants and analyzing radiation 
transport, 3:52660 (JAERI-M-7155) 
SHIELDS 
See also THERMAL SHIELDS 
SHIELDS/DESIGN 
Benchmark shielding experiments for testing iron and steel data, 
3:52678 (CONF-780401-) 
SHIELDS/NEUTRON TRANSPORT 
Benchmark shielding experiments for testing iron and steel data, 
3:52678 (CONF-780401-) 
SHIPS 
See also TANKER SHIPS 
SHIPS/MARKET 
Supply-demand analysis. Volume II. of the offshore oil industry 
support craft market. Final report, 3:51961 (PB-276407) 
Supply-demand analysis. Executive summary of the mobile oil 
drilling rig and support craft markets. Final report, 3:51962 (PB- 
276408) 
SHIPS/SUPPLY AND DEMAND 
A supply-demand analysis. Volume I. of the mobile oil drilling rig 
market, 1977-1987. Final report, 3:51960 (PB-276406) 
SHIVA FACILITY/PERFORMANCE 
Shiva laser system performance, 3:54173 (UCRL-52487) 
SHIVA FACILITY/REVIEWS 
Shiva: a 30 terawatt glass laser for fusion research, 3:54174 
(UCRL-80716) 
SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
SHOWER COUNTERS/PERFORMANCE 
Uranium liquid-argon calorimeters: a calculational investigation, 
3:53375 
SHRIMP/AQUACULTURE 
Integration of thermal and food processing residuals into a system 
for commercial culture of freshwater shrimp. (power plant 
waste heat utilization in aquaculture). Volume 3. Final report, 
July 1974-October 1976, 3:53688 (PB-275870) 
Integration of thermal and food processing residuals into a system 
for commercial culture of hulbuenet shrimp. (power plant 


waste heat utilization in aquaculture). Volume II. Final report 
Jul 74-Oct 76, 3:53043 (PB-276185) 
SHRIMP/BIOLOGICAL EFFECTS 
Biological effects of the water-soluble fractions of a No. 2 fuel oil 
on the planktonic shrimp, Lucifer Faxoni, 3:51976 
SIGMA-MINUS ATOMS 
See HADRONIC ATOMS 





SILICA/PRECIPITATION 


SILICA/PRECIPITATION 
Effects of organic additives on the formation of solids from 
h ine geothermal brine, 3:52347 (UCRL-80970) 
SILICIDES/CHEMICAL VAPOR DEPOSITION 
~— uction of refractory compounds from the gaseous phase, 
53156 
SILICON/CRYSTAL GROWTH 
Continuous Czochralski growth: silicon sheet growth 
development of Large Area Silicon Sheet Task of the Low-Cost 
Silicon Solar Array Project. Second quarterly progress report. 
January 1-March 31, 1978, 3:52238 (DOE/JPL/954888.2) 
LSSA Large Area Silicon Sheet Task: continuous liquid feed 
Czoc growth. Quarterly report No. 2, January-March 
1978, 3:52237 (DOE/JPL/954886-2) 
Tubular solar cell and method of making same (Patent), 3:52252 
SILICON/ENVIRONMENTAL EFFECTS 
Stream sediment geochemical anomalies in relation to industrial 
environmental pollution and geoepidemiology in the Niagara 
Peninsula (Si, Al, Zr), 3:53468 
SILICON/PROTON CHANNELING 
Quantitative study of the transmission of axially channeled protons 
in thin silicon crystals, 3:53175 
SILICON 28/ENERGY LEVELS 
Coupled channels calculations for 7*Si + '*O and the energy 
lence of the optical potential, 3:53969 
SILICON 28 TARGET/ALPHA REACTIONS 
aan of 41 MeV a particles and 46 MeV *He from ”’Al, 
28Si, *°Si, and *°Si, 3:53972 
SILICON 28 TARGET/HELIUM 3 REACTIONS 
Scattering of 41 MeV a particles and 46 MeV *He from ?’Al, 
%8Si, *°Si, and *°Si, 3:53972 
SILICON 28 TARGET/OXYGEN 16 REACTIONS 
— channels calculations for 7*Si + '*O and the energy 
dence of the optical potential, 3:53969 
SILC IN 29 TARGET/ALPHA REACTIONS 
Scattering of 41 MeV a particles and 46 MeV *He from ?’Al, 
28Si, *°Si, and *°Si, 3:53972 ‘ 
SILICON 29 TARGET/HELIUM 3 REACTIONS 
Scattering of 41 MeV a particles and 46 MeV *He from ”’Al, 
28Si, °Si, and *°Si, 3:53972 
SILICON 30 TARGET/ALPHA REACTIONS 
Scattering of 41 MeV a particles and 46 MeV *He from ”’Al, 
28Si, ?°Si, and *°Si, 3:53972 
SILICON 30 TARGET/HELIUM 3 REACTIONS 
Scatterin, ring of 41 MeV a particles and 46 MeV *He from ?’Al, 
28Si, °Si, and *°Si, 3:53972 
SILICON ALLOYS/PHYSICAL RADIATION EFFECTS 
Neutron irradiation of superconducting compounds, 3:53149 
SILICON CARBIDES/CORROSION RESISTANCE 
Ceramic Technology Readiness Program. Ninth monthly 
oe! progress report, May 29, 1978-July 2, 1978, 3:51879 


(FE-2664-9 
SILICON CARBIDES/DIFFUSION 
Characterization, shaping, and joining of SiC/superalloy sheet for 
exhaust system components. Final report, 3:53154 (N-78-13134) 
SILICON NITRIDES/COMPATIBILITY 
Thermal barrier ceramics, 3:53157 (ORNL-5349) 
SILICON NITRIDES/CORROSION RESISTANCE 
Ceramic Technology Readiness Program. Ninth monthly 
technical progress report, May 29, 1978-July 2, 1978, 3:51879 
(FE-2664-9) 
SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/COMPATIBILITY 
Thermal barrier ceramics, 3:53157 (ORNL-5349) 
SILICON OXIDES/MICROSTRUCTURE 
Thermal barrier ceramics, 3:53157 (ORNL-5349) 
SILICON SOLAR CELLS/ANTIREFLECTION COATINGS 
Phase 2 of the Array Automated Assembly Task for the Low Cost 
Silicon Solar Array Project. First quarterly report, October 1, 
1977-December 31, 1977, 3:52236 (DOE/JPL/954873-1) 
SILICON SOLAR CELLS/FABRICATION 
High-efficiency Cr-MIS solar cells on single and polycrystalline 
silicon, 3:52292 
LSSA — Area Silicon Sheet Task: continuous liquid feed 
Czochralski growth. Quarterly report No. 2, January-March 
1978, 3: 32237 (DOE/JPL/954886-2) 
SILICON SOLAR CELLS/MANUFACTURING 
Phase 2 of the Array Automated Assembly Task for the Low Cost 
Silicon Solar Array Project. First quarterly report, October 1, 
1977-December 31, 1977, 3:52236 E/JPL/954873. 1) 
SILICON SOLAR CELLS/TESTING 
Reliability concerns and life test procedures for concentrator solar 
cells, 3:52247 (SAND-78-0875C) 
SILVER/ELECTRON-ATOM COLLISIONS 
Refined ab initio relativistic electron binding-energy and Auger 
transition-energy calculations, 3:53892 


ERA Vol. 3, No. 22 


SILVER/QUANTITATIVE CHEMICAL ANALYSIS 

Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 

Quantitative determination of volatile trace elements in NBS 
Biological Standard Reference Material 1569, Brewers Yeast 
(Hg, Se, Cr, As, Ag, Au, Cu), 3:53181 

SILVER IONS/COLLISIONS 
Transmission sputtering by heavy ions, 3:53873 
SIMIAN VIRUS/NUCLEOPROTEINS 

Photochemical addition of the cross-linking reagent 4,5’,8- 
trimethylpsoralen (trioxsalen) to intracellular and viral Simian 
Virus 40 DNA-histone complexes, 3:53665 

SIMULATION 
Dimensional analysis, similarity, analogy, and the simulation 
theory, 3:54040 (ANL/EES-CP-12) 
SIMULATION/PROGRAMMING 
Simulation: conflicts between real-time and software, 3:54213 
SITE SELECTION/INTERNATIONAL AGREEMENTS 

Transfrontier problems in connection with the site selection of 
power stations and energy facilities with environmental impact, 
3:52439 

SKIN 
See also HAIR 
SKIN/NEOPLASMS 
Comparison of the tumor-initiating activities of benzo(a)pyrene 
arene oxides and diol-epoxides (Mice, skin), 3:53710 
SKYLIGHTS/DESIGN 
Energy efficient skylight construction (Patent), 3:53011 
SL GROUPS/SPIN 

Graded spin-extension of the algebra of volume-preserving 

deformations (Lie algebra), 3:53948 (ORO-3992-334) 
SLUDGES/WASTE DISPOSAL 
Assessment of the solid waste impact of the National Energy Plan, 
3:51765 (BNL-50708) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES/ECONOMICS 
Putting the coal slurry pipelines to the test, 3:51868 
SLURRY PIPELINES/WATER REQ 
Putting the coal slurry pipelines to the test, 3:51868 
SMOKES/ALARM SYSTEMS 
Ionization chamber assembly (Patent; smoke detector), 3:53359 
SNG PROCESSES 
See also HYDRANE PROCESS 
Production of substitute natural gas by oil gasification, 3:52210 
SNOW/CONTAMINATION 

Contamination of vegetation, soil, snow, and garden crops by 
atmospheric deposition of mercury from a chlor-alkali plant, 
3:53436 

SNOW/REMOTE SENSING 

Microwave multispectral investigations of snow, 3:53452 (CONF- 
770478-P1) 

Remote sensing-aided systems for snow quantification, 
evapotranspiration estimation, and their application in 
hydrologic models, 3:53793 (CONF-770478-P1) 

SODIUM/CORROSIVE EFFECTS 

Reactions of stabilized austenitic steels in liquid sodium, 3:53129 

(BNWL-tr-327) 
SODIUM/ELECTRON-ATOM COLLISIONS 

Refined ab initio relativistic electron binding-energy and Auger 

transition-energy calculations, 3:53892 
SODIUM/FIRES 

Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, October 1-December 31, 1977 
(LMFBR; time-dependent aerosol suspension behavior), 3:52807 
(NUREG/CR-0084) 

SODIUM/METALLURGICAL EFFECTS 

Influence of sodium environment on the low-cycle fatigue 
behavior of austenitic stainless steels, 3:53090 (ORNL-5349) 

Sodium effects on mechanical properties of structural materials, 
3:53106 (ORNL-5349) 

SODIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 

SODIUM/REMOVAL 

Sodium engineering and technology. Technical progress report, 
October, November, December 1977 (LMFBR), 3:52590 
(HEDL-TME-77-39) 

SODIUM/VOID COEFFICIENT 

Critical experiments and analysis twenty-sixth quarterly report, 

January-March 1978 (LMFBR), 3:52582 (GEFR-13771-26) 
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SODIUM 23/ENERGY LEVELS 
Coherence widths in ?7Al measured with the '*C(*5N, a) reaction, 
3:53970 
SODIUM COMPOUNDS/CHLORATES 
Temperature dependence of resonance Raman scattering from 
O™s ions in NaClOs; and model for metastable oxygen, 3:53231 
SODIUM COMPOUNDS/RADIOLYSIS 
Temperature dependence of resonance Raman scattering from 
O™s ions in NaClOs and model for metastable oxygen, 3:53231 
SODIUM OXIDES/DIFFUSION 
Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, October 1-December 31, 1977 
(LMFBR;; time-dependent aerosol suspension behavior), 3:52807 
(NUREG/CR-0084) 
SOIL CHEMISTRY 
See also AGRICULTURE 
SOIL CHEMISTRY/TESTING 
Update on overburden characteristics, 3:53496 
SOIL MECHANICS/TESTING 
Update on overburden characteristics, 3:53496 
SOILS/CLASSIFICATION 
Quantification of soil mapping by digital analysis of LANDSAT 
data, 3:53661 (CONF-770478-P2) 
SOILS/CONTAMINATION 
Biogeochemistry of arsenic on polluted sites in S. W. England, 
3:53463 
Concentrations of radionuclides and selected stable elements in 
fruits and vegetables (Effluents from coal-fired steam plant), 
3:53473 
Contamination of vegetation, soil, snow, and garden crops by 
atmospheric deposition of mercury from a chlor-alkali plant, 
3:53436 
Environmental surveillance for radionuclide contamination 
utilizing high-resolution gamma-ray spectroscopy (7 Be), 3:53444 
Further studies on the development of tree-ring analysis as a 
method for constructing heavy metal pollution histories, 3:53460 
SOILS/LAND POLLUTION 
Demethylation of MSMA by so] microorganisms (Monosodium 
methanearsonate), 3:53469 
SOILS/MOISTURE 
Effect of soil water deficit on the reflectance of conifer seedling 
canopies, 3:53642 (CONF-770478-P1) 
Estimation of soil moisture with radar remote sensing, 3:53660 
(CONF-770478-P2) 
Passive microwave remote sensing of soil moisture, 3:53662 
(CONF-770478-P2) 
SOILS/OIL POLLUTION CONTAINMENT 
Effect of nutrient application and aeration on oil degradation in 
soil, 3:53458 
SOILS/PERMEABILITY 
Portable device and method for determining permeability 
characteristics of earth formations (Patent), 3:53390 
SOILS/PHYSICAL PROPERTIES 
Development of an integrated data base for land use and water 
quality planning, 3:53492 (CONF-770478-P2) 
SOILS/POLLUTION 
Trace substances in environmental health. XI, 3:53430 
SOILS/RADIONUCLIDE MIGRATION 
Radioecology of }*°I and Tc and influence of soils and aquatic 
sediments on the chemical behavior, transport, and 
bioavailability of pollutants, 3:53480 (PNL-2500(Pt.2)) 
Transuranic complexation in soil and uptake by plants (Role of 
microbial and chemical processes), 3:53474 (PNL-2500(Pt.2)) 
Weathering and aging of transuranics (Relative uptake of *°*Pu, 
239Pu, 241 Am, *44Cm, and 7°7Np by cheatgrass, alfalfa, barley, 
and peas), 3:53477 (PNL-2500(Pt.2)) 
SOILS/REMOTE SENSING 
Reducing LANDSAT data to parameters with physical 
significance and signature extension: a view of LANDSAT 
capabilities, 3:53490 (CONF-770478-P2) 
SOILS/SAMPLING 
Quantitative aspects of plutonium field studies, 3:53475 (PNL- 
2500(Pt.2)) 
SOLAR AIR CONDITIONERS/ABSORPTION 
REFRIGERATION CYCLE 
Candidate chemical systems for air cooled, solar powered, 
absorption air conditioner design. Part II. Solid absorbents, high 
latent heat refrigerants, 3:52285 (SAN-1587-2) 
Solar evacuated tube collector: absorption chiller systems 
simulation, 3:52270 (COO-2577-13) 
SOLAR AIR CONDITIONERS/COMPARATIVE 
EVALUATIONS 
Initial operation and performance of a Rankine chiller and an 
absorption chiller in the National Security and Resources Study 
Center, 3:52276 (LA-UR-78-930) 


SOLAR CELLS/RESEARCH PROGRAMS 


SOLAR AIR CONDITIONERS/CONTROL SYSTEMS 
Evaluation of high performance evacuated tubular collectors in a 
residential heating and cooling system: Colorado State 
University Solar House I. Report for October 1, 1976- 
September 30, 1977, 3:52271 (COO-2577-14) 
SOLAR AIR CONDITIONERS/EVACUATED TUBE 
COLLECTORS 
Evaluation of high performance evacuated tubular collectors in a 
residential heating and cooling system: Colorado State 
University Solar House I. Report for October 1, 1976- 
September 30, 1977, 3:52271 (COO-2577-14) 
SOLAR AIR CONDITIONERS/PERFORMANCE 
Evaluation of high performance evacuated tubular collectors in a 
residential heating and cooling system: Colorado State 
University Solar House I. Report for October 1, 1976- 
September 30, 1977, 3:52271 (COO-2577-14) 
SOLAR AIR CONDITIONERS/REFRIGERANTS 
Candidate chemical systems for air cooled, solar powered, 
absorption air conditioner design. Part II. Solid absorbents, high 
latent heat refrigerants, 3:52285 (SAN-1587-2) 
SOLAR AIR CONDITIONING/ABSORPTION 
REFRIGERATION CYCLE 
Overview on absorption cooling technology in solar applications, 
3:52269 (BNL-24325) 
SOLAR AIR CONDITIONING/LEGAL ASPECTS 
Legal barriers to solar heating and cooling of buildings (Extensive 
list of references), 3:52233 (HCP/M2528-1) 
SOLAR CELL ARRAYS/AUXILIARY SYSTEMS 
Impact of balance of system (BOS) costs on photovoltaic power 
systems, 3:52240 (DOE/NASA/1022-78/40) 
SOLAR CELL ARRAYS/COST 
Impact of balance of system (BOS) costs on photovoltaic power 
systems, 3:52240 (DOE/NASA/1022-78/40) 
SOLAR CELL ARRAYS/COVERINGS 
Method of manufacture of solar cell panel (Patent), 3:52251 
SOLAR CELL ARRAYS/DEMONSTRATION PROGRAMS 
Description and status of NASA-LeRC/DOE photovoltaic 
applications systems experiments, 3:52239 (DOE/NASA/1022- 
78/38) 
SOLAR CELL ARRAYS/DESIGN 
Development and testing of shingle-type solar cell modules. 
Quarterly report No. 3, 3:52235 (DOE/JPL/954607-3) 
SOLAR CELL ARRAYS/FABRICATION 
Development and testing of shingle-type solar cell modules. 
Quarterly report No. 3, 3:52235 (DOE/JPL/954607-3) 
SOLAR CELL ARRAYS/MATERIALS TESTING 
Development and testing of shingle-type solar cell modules. 
Quarterly report No. 3, 3:52235 (DOE/JPL/954607-3) 
SOLAR CELL ARRAYS/PERFORMANCE TESTING 
Sandia's photovoltaic test experience, 3:52246 (SAND-78-0848C) 
SOLAR CELL ARRAYS/PHYSICAL RADIATION EFFECTS 
Solar electric propulsion thruster interactions with solar arrays. 
Contractor report, Jul 1976-Jul 1977, 3:52244 (N-78-13122) 
SOLAR CELL ARRAYS/SOLAR CONCENTRATORS 
Sandia's photovoltaic test experience, 3:52246 (SAND-78-0848C) 
SOLAR CELL ARRAYS/SUPPORTS 
Design of low-cost structures for photovoltaic arrays. Task I 
technical report. Survey of array structural characteristics, 
3:52249 (SAND-78-7021) 
SOLAR CELL ARRAYS/USES 
Description and status of NASA-LeRC/DOE photovoltaic 
applications systems experiments, 3:52239 (DOE/NASA/1022- 
78/38) 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/DESIGN 
Status of the photovoltaic concentrator applications experiments, 
3:52248 (SAND-78-0947C) 
Tubular solar cell and method of making same (Patent), 3:52252 
SOLAR CELLS/EFFICIENCY 
Graphical evaluation of solar cell parameters, 3:52245 (SAND-77- 
1908C) 
SOLAR CELLS/ELECTRIC POTENTIAL 
Importance of the electron affinity of oxide-semiconductors as 
used in solar cells, 3:53163 
SOLAR CELLS/FABRICATION 
High-efficiency Cr-MIS solar cells on single and polycrystalline 
silicon, 3:52292 
Tubular solar cell and method of making same (Patent), 3:52252 
SOLAR CELLS/RELIABILITY 
Reliability concerns and life test procedures for concentrator solar 
cells, 3:52247 (SAND-78-0875C) 
SOLAR CELLS/RESEARCH PROGRAMS 
+g Program: program summary, 3:52234 (DOE/ET- 
19/1) 





SOLAR CELLS/SERVICE LIFE 


Status of the photovoltaic concentrator applications experiments, 
3:52248 (SAND-78-0947C) 
SOLAR CELLS/SERVICE LIFE 
Reliability concerns and life test procedures for concentrator solar 
cells, 3:52247 (SAND-78-0875C) 
SOLAR CELLS/SOLAR CONCENTRATORS 
Status of the photovoltaic concentrator applications experiments, 
3:52248 (SAND-78-0947C) 
LAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
EVACUATED TUBE COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/CONTROL SYSTEMS 
Solar energy system testing: some experiences with 
minicomputers, 3:52229 (SAND-78-0879C) 
SOLAR COLLECTORS/DATA ACQUISITION SYSTEMS 
Solar energy system testing: some experiences with 
minicomputers, 3:52229 {SAND-78-0879C) 
SOLAR COLLECTORS/ECONOMIC ANALYSIS 
Solar collectors. Part II. Recent developments and future 
oo data and economic analysis, 3:52306 (LA-UR-78- 


297) 
SOLAR COLLECTORS/PERFORMANCE 
Solar collectors. Part II. Recent developments and future 
performance data and economic analysis, 3:52306 (LA-UR-78- 
129 


7) 
SOLAR COLLECTORS/RESEARCH PROGRAMS 

Solar collectors for cooling applications, 3:52305 (LA-UR-78-929) 

Solar heating and cooling. Research and development: project 
summaries, 3:52272 (DOE/CS-0010) 

SOLAR COLLECTORS/REVIEWS 

Solar collectors. Part II. Recent developments and future 
performance data and economic analysis, 3:52306 (LA-UR-78- 
1297) 

SOLAR CONCENTRATORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
SOLAR CONCENTRATORS/DESIGN 

Parabolic solar concentrator employing flat plate collector 
(Patent), 3:52319 

Status of the photovoltaic concentrator applications experiments, 
3:52248 (SAND-78-0947C) 

SOLAR CONCENTRATORS/PARABOLIC REFLECTORS 

Parabolic solar concentrator employing flat plate collector 
(Patent), 3:52319 

SOLAR CONCENTRATORS/PERFORMANCE TESTING 

Sandia's photovoltaic test experience, 3:52246 (SAND-78-0848C) 

SOLAR LING SYSTEMS 
See also PASSIVE SOLAR COOLING SYSTEMS 
SOLAR AIR CONDITIONING 
See SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/COMMERCIALIZATION 

Solar Heating and Cooling of Buildings (SHACOB) 
Commercialization Report. Part A. Options and strategies. 
Volume I. Executive summary, July 1977, 3:52273 (HCP/ 
M70065-01/1) 

Solar Heating and Cooling of Buildings (SHACOB) 
Commercialization Report. Part B. Analysis of market 
a Volume II. Technical report, September 1977, 
3:52274 (HCP/M70066-01/2) 

SOLAR COOLING SYSTEMS/COMPUTER CODES 

“oo simulator for solar systems, 3:52278 (LA-UR- 

SOLAR COOLING SYSTEMS/DESIGN 

Santa Clara, California, Community Center commercial solar 
demonstration design and construction report, 3:52284 (SAN- 
1083-77/1) 

SOLAR COOLING SYSTEMS/ECONOMICS 

Economics of solar heating and cooling systems, 3:52287 

SOLAR COOLING SYSTEMS/ENERGY SUBSTITUTION 

EQUIVALENT 

Building application of solar energy. study no. 4: scenarios for the 
utilization of solar energy in southern California buildings, 
change 1, 3:52280 (N-78-12528) 

SOLAR LING SYSTEMS/FINANCIAL INCENTIVES 

Economics of solar heatin a coolin a 3:52287 

SOLAR COOLING SYS 
— engineers solar eng) handbook, Southern California 
m, 3:52279 (LLL/M-083(Rev. 1)) 
SOLA COOLING SYSTEMS/MARKET 

Building application of solar energy. study no. 4: scenarios for the 
utilization of solar energy in southern California buildings, 
change 1, 3:52280 (N-78-12528) 

SOLAR LING SYSTEMS/MARKETING RESEARCH 

Solar Heating and Cooling of Buildings (SHACOB) 

Commercialization Report. Part B. Analysis of market 
pen peas Volume II. Technical report, September 1977, 
3:52274 (HCP/M70066-01/2) 
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SOLAR COOLING SYSTEMS/RESEARCH PROGRAMS 

Solar heating and cooling. Research and development: project 
summaries, 3:52272 (DOE/CS-0010) 

SOLAR COOLING SYSTEMS/SOLAR COLLECTORS 
Solar collectors for cooling applications, 3:52305 (LA-UR-78-929) 
SOLAR CYCLE 

A division of the ‘aa’ indices into six classes based on the ‘ap’ 

index, 1868-1976. Technical report, 3:53851 (PB-276388) 
SOLAR CYCLE/EARTH ATMOSPHERE 

Possible variations in atmospheric ozone related to the eleven year 
solar cycle, 3:53852 (UCRL-80473) 

SOLAR ELECTRIC PROPULSION/SOLAR CELL ARRAYS 

Solar electric propulsion thruster interactions with solar arrays. 
Contractor report, Jul 1976-Jul 1977, 3:52244 (N-78-13122) 

SOLAR ENERGY/BIBLIOGRAPHIES 
Solar energy bibliography, 3:52228 (N-78-13554) 
SOLAR ENERGY/COMMERCIALIZATION 

Solar energy commercialization at the state level: the Florida 

Solar Energy Water Heater Program, 3:52300 (TID-28483) 
SOLAR ENERGY/FINANCIAL INCENTIVES 

Analysis of Federal incentives used to stimulate energy 
production, 3:52980 (PNL-2410) 

SOLAR ENERGY/GOVERNMENT POLICIES 

Analysis of Federal incentives used to stimulate energy 
production, 3:52980 (PNL-2410) 

SOLAR ENERGY/LEGAL ASPECTS 

Legal barriers to solar heating and cooling of buildings (Extensive 

list of references), 3:52233 (HCP/M2528-1) 
SOLAR ENERGY/MANUALS 

Plumbing engineers solar energy handbook, Southern California 

region, 3:52279 (LLL/M-083(Rev.1)) 
SOLAR ENERGY/REVIEWS 
Living on the sun: harnessing renewable energy for an equitable 
society (Book), 3:52230 
SOLAR ENERGY/TECHNOLOGY ASSESSMENT 
Solar energy. A status report, 3:52227 (DOE/ET-0062) 
SOLAR ENERGY CONVERSION/NOISE POLLUTION 

ABATEMENT 

Noise-control needs in the developing energy technologies, 
3:52423 (COO-4389-1) 

SOLAR ENERGY CONVERSION/NOISE POLLUTION 

CONTROL 

Noise-control needs in the developing energy technologies, 
3:52423 (COO-4389-1) 

SOLAR FLARES/X-RAY SPECTRA 

Research in solar physics: analysis of Skylab/ATM S-056 x-ray 

data. Interim report, 3:53850 (N-78-12991) 
SOLAR FURNACES/CONTROL SYSTEMS 

Solar energy system testing: some experiences with 
minicomputers, 3:52229 (SAND-78-0879C) 

SOLAR FURNACES/DATA ACQUISITION SYSTEMS 

Solar energy system testing: some experiences with 
minicomputers, 3:52229 (SAND-78-0879C) 

SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR HEATING SYSTEMS/COMMERCIALIZATION 

Solar Heating and Cooling of Buildings (SHACOB) 
Commercialization Report. Part A. Options and strategies. 
Volume I. Executive summary, July 1977, 3:52273 (HCP/ 
M70065-01/1) 

Solar Heating and Cooling of Buildings (SHACOB) 
Commercialization Report. Part B. Analysis of market 
development. Volume II. Technical report, September 1977, 
3:52274 (HCP/M70066-01/2) 

SOLAR HEATING SYSTEMS/COMPUTER CODES 

Component-based simulator for solar systems, 3:52278 (LA-UR- 
78-1494) 

SOLAR HEATING SYSTEMS/CONTROL SYSTEMS 

Evaluation of high performance evacuated tubular collectors in a 
residential heating and cooling system: Colorado State 
University Solar House I. Report for October 1, 1976- 
September 30, 1977, 3:52271 (COO-2577-14) 

Solar energy system description document: Scattergood School, 
Site ID 009, PON 2249, 3:52286 (SOLAR/2003-77/13) 

SOLAR HEATING SYSTEMS/DESIGN 

Santa Clara, California, Community Center commercial solar 
demonstration design and construction report, 3:52284 (SAN- 
1083-77/1) 

Solar energy house in Linkoping, 3:52282 (PB-275695) 

Solar heating system (Patent), 3:52288 

Solar heater apparatus (Patent), 3:52315 

SOLAR HEATING SYSTEMS/ECONOMICS 

Economics of solar heating and cooling systems, 3:52287 
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SOLAR HEATING SYSTEMS/ENERGY SUBSTITUTION 
EQUIVALENT 
Building application of solar energy. study no. 4: scenarios for the 
utilization of solar energy in southern California buildings, 
change 1, 3:52280 (N-78-12528) 
SOLAR HEATING SYSTEMS/EVACUATED TUBE 
COLLECTORS 
Evaluation of high performance evacuated tubular collectors in a 
residential heating and cooling system: Colorado State 
University Solar House I. Report for October 1, 1976- 
September 30, 1977, 3:52271 (COO-2577-14) 
SOLAR HEATING SYSTEMS/FINANCIAL INCENTIVES 
Economics of solar heating and cooling systems, 3:52287 
SOLAR HEATING SYSTEMS/MANUALS 
Plumbing engineers solar energy handbook, Southern California 
region, 3:52279 (LLL/M-083(Rev.1)) 
SOLAR HEATING SYSTEMS 
Building application of solar energy. study no. 4: scenarios for the 
utilization of solar energy in southern California buildings, 
change 1, 3:52280 (N-78-12528) 
SOLAR HEATING SYSTEMS/MARKETING RESEARCH 
Solar Heating and Cooling of Buildings (SHACOB) 
Commercialization Report. Part B. Analysis of market 
development. Volume II. Technical report, September 1977, 
3:52274 (HCP/M70066-01/2) 
SOLAR HEATING SYSTEMS/OPERATION 
Solar energy system description document: Scattergood School, 
Site ID 009, PON 2249, 3:52286 (SOLAR/2003-77/13) 
SOLAR HEATING SYSTEMS/PERFORMANCE 
Evaluation of high performance evacuated tubular collectors in a 
residential heating and cooling system: Colorado State 
University Solar House I. Report for October 1, 1976- 
September 30, 1977, 3:52271 (COO-2577-14) 
Solar energy house in Linkoping, 3:52282 (PB-275695) 
SOLAR HEATING SYSTEMS/RESEARCH PROGRAMS 
Solar heating and cooling. Research and development: project 
summaries, 3:52272 (DOE/CS-0010) 
SOLAR PROCESS HEAT/DEMONSTRATION PROGRAMS 
Solar energy for process heat: design/cost studies of four 
industrial retrofit applications, 3:52289 (JPL-PUBL-78-25) 
SOLAR PROCESS HEAT/FEASIBILITY STUDIES 
Solar energy for process heat: design/cost studies of four 
industrial retrofit applications, 3:52289 (JPL-PUBL-78-25) 
SOLAR PROCESS HEAT/GOVERNMENT POLICIES 
Process heat in California: applications and potential for solar 
energy in the industrial, agricultural, and commercial sectors, 
3:52290 (JPL-PUBL-78-33) 
SOLAR PROCESS HEAT/RECOMMENDATIONS 
Process heat in California: applications and potential for solar 
energy in the industrial, agricultural, and commercial sectors, 
3:52290 (JPL-PUBL-78-33) 
SOLAR PROCESS HEAT/TEST FACILITIES 
Operating experience at the DOE/Sandia Midtemperature Solar 
Systems Test Facility, 3:52266 (SAND-78-0820C) 
SOLAR PROCESS HEAT/USES 
Potential industrial process heat applications for solar energy at 
temperatures < 170°C: field study, 3:52291 (UCRL-81224) 
SOLAR RADIATION/CHEMICAL COMPOSITION 
Possible variations in atmospheric ozone related to the eleven year 
solar cycle, 3:53852 (UCRL-80473) 
SOLAR RADIATION/FLUX DENSITY 
Possible variations in atmospheric ozone related to the eleven year 
solar cycle, 3:53852 (UCRL-80473) 
SOLAR RIGHTS 
Legal barriers to solar heating and cooling of buildings (Extensive 
list of references), 3:52233 (HCP/M2528-1) 
SOLAR SPACE HEATING/COMPUTER CODES 
Verification methodology for the DOE-1 building energy analysis 
computer program, 3:52277 (LA-UR-78-1493) 
SOLAR SPACE HEATING/LEGAL ASPECTS 
Legal barriers to solar heating and cooling of buildings (Extensive 
list of references), 3:52233 (HCP/M2528-1) 
SOLAR SPACE HEATING/MANUALS 
No heat, no rent: an urban solar and energy conservation manual. 
Final report, 3:52281 (PB-275657) 
SOLAR THERMAL POWER PLANTS/CONTROL SYSTEMS 
Solar energy system testing: some experiences with 
minicomputers, 3:52229 (SAND-78-0879C) 
— — POWER PLANTS/DATA ACQUISITION 


Solar energy system testing: some experiences with 
minicomputers, 3:52229 (SAND-78-0879C) 
SOLAR THERMAL POWER PLANTS/FEASIBILITY 
STUDIES 
Shallow solar pond powered irrigation pumping: a feasibility 
study, 3:52262 (UCRL-81251) 


SOLID SCINTILLATION DETECTORS/FABRICATION 


SOLAR THERMAL POWER PLANTS/RESEARCH 
PROGRAMS 
Solar Thermal Power Systems Program: program summary, 
3:52261 (DOE/ET-0018/1) 
SOLAR WATER HEATERS/COMMERCIALIZATION 
Solar energy commercialization at the state level: the Florida 
Solar Energy Water Heater Program, 3:52300 (TID-28483) 
SOLAR WATER HEATERS/CONTROL SYSTEMS 
Installation and control of swimming pool solar heating systems, 
3:52298 (CONF-770156-) 
SOLAR WATER HEATERS/DESIGN 
Solar energy for process heat: design/cost studies of four 
industrial retrofit applications, 3:52289 (JPL-PUBL-78-25) 
Solar energy commercialization at the state level: the Florida 
Solar Energy Water Heater Program, 3:52300 (TID-28483) 
Solar water heater (Patent), 3:52301 
SOLAR WATER HEATERS/ECONOMICS 
Practical introduction to solar swimming pool heating and 
economics, 3:52294 (CONF-770156-) 
Solar heating for swimming pools: economic aspects, 3:52295 
(CONF-770156-) 
SOLAR WATER HEATERS/INSTALLATION 
Installation and control of swimming pool solar heating systems, 
3:52298 (CONF-770156-) 
SOLAR WATER HEATERS/MATERIALS 
Materials for construction, 3:52296 (CONF-770156-) 
SOLAR WATER HEATERS/MATHEMATICAL MODELS 
Effects of thermal stratification in water storage tank for the 
performance of a solar hot water system, 3:52299 (CONF- 
780408-3) 
SOLAR WATER HEATERS/OPERATION 
Solar energy system description document: Scattergood School, 
Site ID 009, PON 2249, 3:52286 (SOLAR/2003-77/13) 
SOLAR WATER HEATERS/PIPES 
Pumping and pipework associated with solar heated swimming 
pools, 3:52297 (CONF-770156-) 
SOLAR WATER HEATERS/PUMPS 
Pumping and pipework associated with solar heated swimming 
pools, 3:52297 (CONF-770156-) 
SOLAR WATER HEATERS/RETROFITTING 
Solar energy for process heat: design/cost studies of four 
industrial retrofit applications, 3:52289 (JPL-PUBL-78-25) 
SOLAR WATER HEATERS/SIMULATION 
Effects of thermal stratification in water storage tank for the 
performance of a solar hot water system, 3:52299 (CONF- 
780408-3) 
SOLAR WATER HEATING/MANUALS 
No heat, no rent: an urban solar and energy conservation manual. 
Final report, 3:52281 (PB-275657) 
SOLAR WATER HEATING/MEETINGS 
Solar energy for heating swimming pools, 3:52293 (CONF-770156- 


) 
SOLAR WATER PUMPS/CONSTRUCTION 
Solar Irrigation Program status report, October 1, 1977, 3:52302 
(SAND-78-0049) 
SOLAR WATER PUMPS/INFORMATION SYSTEMS 
Solar Irrigation Program Data Base Management System 
(SIPDBMS), 3:52303 (SAND-78-0641) 
SOLAR WATER PUMPS/OPERATION 
Solar Irrigation Program status report, October 1, 1977, 3:52302 
(SAND-78-0049) 
SOLAR X-RAY BURSTS/RADIATION FLUX 
Research in solar physics: analysis of Skylab/ATM S-056 x-ray 
data. Interim report, 3:53850 (N-78-12991) 
SOLAR-ASSISTED HEAT PUMPS/ABSORPTION 
REFRIGERATION CYCLE 
Overview on absorption cooling technology in solar applications, 
3:52269 (BNL-24325) 
SOL-GEL PROCESS/MODIFICATIONS 
Application of gel microsphere processes to preparation of 
Sphere-Pac nuclear fuel, 3:52101 (CONF-780545-2) 
SOLID FUELS 
Effects of local cesium concentrations on mixed-oxide fuel 
behavior, 3:52586 (HEDL-SA-1306S) 
SOLID LUBRICANTS/WEAR RESISTANCE 
Standard test method for wear life of solid film lubricants in 
oscillating motion, 3:51994 
SOLID SCINTILLATION DETECT won naan on 
Calibration of the CEN-SCK reference Nal(T1) gamma 
spectrometer used for reactor dosimetry sogliniinn, 3: 33368 
(HEDL-TME-77-34(Vol.1)) 
SOLID SCINTILLATION DETECTORS/DESIGN 
Well-type scintillation assembly (Patent), 3:53365 
SOLID SCINTILLATION DETECTORS/FABRICATION 
Thorium tetrabromide scintillators and radiation detection and 
measurement therewith (Patent), 3:53356 





SOLID STATE PHYSICS 


SOLID STATE PHYSICS 
Ukrainian Physics Journal (Cover-to-cover translation in English 
of Nov. 1971 (v. 16, No. 11) issue), 3:54027 (AEC-tr-7297/1 1) 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MINERAL WASTES 
WOOD WASTES 
SOLID WASTES/BUILDING MATERIALS 
Use of industrial wastes in road construction (Information 
exchange), 3:51773 
SOLID WASTES/RECYCLING 
New approaches to solid waste disposal, 3:53047 
SOLID WASTES/WASTE DISPOSAL 
Assessment of the solid waste impact of the National Energy Plan, 
3:51765 (BNL-50708) 
SOLID WASTES/WASTE MANAGEMENT 
Recovering wastes, 3:53048 
SOLID WA / WASTE PRODUCT UTILIZATION 
Use of industrial wastes in road construction (Information 
exchange), 3:51773 
SOLIDS/CHARGED-PARTICLE TRANSPORT 
Comparison of vicinage effects in ion cluster penetration in gases 
and in condensed matter, 3:54020 
SOLIDS/CHEMICAL REACTIONS 
Mathematical models for gas-solid reactions, 3:52203 (TID-28438) 
SOLIDS/PRECIPITATION 
Effects of organic additives on the formation of solids from 
hypersaline geothermal brine, 3:52347 (UCRL-80970) 
SOLITONS/WAVE PROPAGATION 
Solitons, envelope solitons in collisionless plasmas, 3:54107 (IPPJ- 
298) 
SOLVENT EXTRACTION/OPTIMIZATION 
Optimization of phenol extraction procedures for preparation of 
RNA from mammalian lymphoid organs, 3:53631 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOMATOTROPIC HORMONE 
See STH 
SOOT/CHEMICAL PROPERTIES 
Physical and chemical properties of combustion generated soot, 
3:53239 (LBL-7820) 
SOOT/PHYSICAL PROPERTIES 
Physical and chemical properties of combustion generated soot, 
3:53239 (LBL-7820) 
SOUR CRUDES/CORROSIVE EFFECTS 
Analysis of crack extension by corrosion fatigue in a crude oil 
By 3:51982 
sO AFRICA/COAL MINING 
Coal: a case for optimum utilization, 3:51896 
Construction firms move into coal, 3:51841 
ae + with Mr. A. C. Petersen, chairman of Rand Mines, 
SOUTH AFRICA/COAL PREPARATION 
: a case for optimum utilization, 3:51896 
SOUTH AFRICA/GOVERNMENT POLICIES 
7 = with Mr. A. C. Petersen, chairman of Rand Mines, 
SOUTH CAROLINA/ELECTRIC UTILITIES 
National Electric Rate Book. Rate schedules for electric service in 
communities of 2,500 population or more; residential, 
commeicial, and industrial services: South Carolina, 3:52953 
(NP-22981) 
SOUTH CAROLINA/GEOLOGICAL SURVEYS 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, October 1- 
December 31, 1977, 3:52323 (VPI-SU-5648-1) 
SOUTH CAROLINA/GEOTHERMAL EXPLORATION 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, October 1- 
December 31, 1977, 3:52323 (VBI. SU-5648-1) 
SOUTH CAROLINA/GEOTHERMAL RESOURCES 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, October 1- 
December 31, 1977, 3:52323 (VPI-SU-5648-1) 
UTHWEST EXPERIMENT FAST OXIDE REACTOR 
See SEFOR REACTOR 


SOUTHWEST REGION/ENERGY CONSERVATION 
Energy use and conservation incentives: a study of the 
— United States (Book; analysis of 2,403 queries), 
SOUTHWEST REGION/ENERGY CONSUMPTION 
Energy use and conservation incentives: a study of the 
— United States (Book; analysis of 2,403 queries), 
SOVIET BREEDER REACTOR-5 
See SBR-5 REACTOR 
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SOVIET UNION 
See USSR 
SOYBEANS/CONTAMINATION 
Physiological and biochemical aspects of cadmium in soybean: the 
effects of induced Cd toxicity on the uptake and translccation of 
Zn, Fe, Mg, Ca, and K, 3:53699 
SOYBEANS/NITROGEN FIXATION 
Initial organic products of fixation of ['*N]dinitrogen by root 
nodules of soybean (Glycine max), 3:53592 
SPACE HEATING 
See also ANNUAL CYCLE ENERGY SYSTEM 
GEOTHERMAL SPACE HEATING 
SPACE HEATING/EMERGENCY PLAN 
State planning for winter energy emergencies: workshop 
materials, 3:52916 (CONF-771160-) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
Status report on nuclear reactors for space electric power, 3:52619 
(LA-UR-78-1306) 
SPACE POWER REACTORS/FUEL ELEMENTS 
Reactor technology. Progress report, January-March 1978, 
3:52661 (LA-7316-PR) 
SPACE VEHICLES/AERODYNAMICS 
Flight Dynamics Laboratory at SLL, 3:53246 (SAND-78-8240) 
SPACE VEHICLES/CONTROL SYSTEMS 
Flight Dynamics Laboratory at SLL, 3:53246 (SAND-78-8240) 
SPACE VEHICLES/LAUNCHING 
Spin ejector (Patent), 3:53253 
SPACECRAFT POWER SUPPLIES/NICKEL-CADMIUM 
BATTERIES 


Development of a multiplexed bypass control system for 
aeros) batteries, 3:52854 (N-78-12317) 

SPARK IGNITION ENGINES/FLUID MECHANICS 

Observation of flow characteristics in a model I.C. engine 
cylinder, 3:53056 (LBL-6894) 

SPARK IGNITION ENGINES/FUEL ECONOMY 

Comparative automotive engine operation when fueled with 
ethanol and methanol, 3:53075 (HCP/W1737-01) 

SPARK IGNITION ENGINES/WASTE HEAT UTILIZATION 

Utilization of waste heat in trucks for increased fuel economy. 
Final report, 3:53019 (HCP/M1011-02) 

SPENT FUEL CASKS/ACCIDENTS 

Analytical and scale modeling techniques for predicting the 
response of spent-nuclear-fuel shipping systems involved in 
severe transportation accidents, 3:52134 (SAND-78-0767C) 

SPENT FUEL CASKS/COOLING SYSTEMS 
Thermal testing of a dry spent fuel cask (NL1 1/2 legal weight 
truck cask), 3:53277 (AGNS-1040-12) 
SPENT FUEL CASKS/REMOTE HANDLING 
sy for processing shipping casks at spent fuel storage 
ilities, 3:52126 (DP-MS-78-10) 
SPENT FUEL CASKS/THERMAL TESTING 

Thermal testing of a dry spent fuel cask (NL1 1/2 legal weight 

truck cask), 3:53277 (AGNS-1040-12) 
SPENT FUEL ELEMENTS/GRABS 
Apparatus for lifting spent fuel assembly (Patent), 3:52720 
SPENT FUEL ELEMENTS/MICROANALYSIS 

Development of burnup measurements for fast reactor fuel, (4). 
Analytical procedures for the determination of trace amounts of 
U-232 in uranium by the a-PHA, 3:52601 (PNCT-831-76-01) 

SPENT FUEL ELEMENTS/REPROCESSING 

Process development report: 0.40-m primary burner system, 
3:52111 (GA-A-14816) 

Process equipment for reprocessing of fast reactor fuel elements, 
3:52113 (IAEA-AG-63-20) 
SPENT FUEL ELEMENTS/TRANSPORT 

Analytical and scale modeling techniques for predicting the 
response of spent-nuclear-fuel shipping systems involved in 
severe transportation accidents, 3: 2134 (SAND-78-0767C) 

SPENT FUEL STORAGE 

An analysis of the back end of the nuclear fuel cycle with 
emphasis on high-level waste management, Volume 1, 3:52159 
(N-78-12823) 

An analysis of the back end of the nuclear fuel cycle with 
emphasis on high-level waste management, Volume 2, 3:52160 
(N-78-12824) 

Capabilities for processing shipping casks at spent fuel storage 

acilities, 3:52126 (DP-MS-78-10 o 
— of fast reactor spent fuel at the reactor site and in 
rocessing plants, 3:52592 (IAEA-AG-63-17) 
SPEN FUEL STORAGE/ECONOMICS 

Economics of water basin storage of spent light water reactor fuel, 
3:52125 (DP-MS-78-1) 

SPENT FUEL STORAGE/FISSION PRODUCT RELEASE 

Gaseous fission sag release during storage at various 
temperatures for HTGR-type fuels, 3:52131 (ORNL/TM-6409) 
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SPENT FUEL STORAGE/FUEL POOLS 
Design bases for U.S. Department of Energy storage basin, 
3:52127 (DP-MS-78-33) 
SPENT FUEL STORAGE/RADIATION HAZARDS 
PWR Core 2 Project accident analysis, 3:52132 (RHO-CD-296) 
SPENT FUEL STORAGE/SAFETY 
Safety assessment document PWR Core 2 Project, 3:52133 (RHO- 
CD-356) 
SPENT FUELS/REPROCESSING 
Spent fuel reprocessing system availability definition by process 
simulation, 3:52112 (GA-A-14910) 
SPHERES (FUEL) 
See FUEL SPHERES 
SPIN/SL GROUPS 
Graded spin-extension of the algebra of volume-preserving 
deformations (Lie algebra), 3:53948 (ORO-3992-334) 
SPINACH/COMPARATIVE EVALUATIONS 
Attempts to apply affinity labeling techniques to 
ahdentinthomsbete carboxylase/oxygenase (Comparison of 
— leaf and Rhodospirillum rubrum), 3:53549 (CONF- 
780592-1) 
SPINELS/CORROSION RESISTANCE 
Ceramic Technology Readiness Program. Ninth monthly 
technical progress report, May 29, 1978-July 2, 1978, 3:51879 
(FE-2664-9) 
SPLEEN/TISSUE EXTRACTS 
Optimization of phenol extraction procedures for preparation of 
RNA from mammalian lymphoid organs, 3:53631 
SPOIL BANKS 
Seasonal variation in the availability of plant nutrients in acid 
colliery spoil, 3:53498 
SPOIL BANKS/STABILITY 
Computerized slope stability analysis of refuse piles and 
impoundments by the simplified Bishop method, 3:51771 
SPORES/ENVIRONMENTAL EFFECTS 
Panel III: plants as sources of airborne materials, 3:53410 (CONF- 
7608 116-) 
SPRAY PONDS 
See COOLING PONDS 
SQUID DEVICES/JOSEPHSON JUNCTIONS 
Josephson junction devices, 3:53269 
SQUID DEVICES/NOISE 
Computer model for noise in the dc SQUID, 3:53267 
SRC PROCESS/ENVIRONMENTAL EFFECTS 
Fossil fuel effluents in freshwater ecosystems, 3:53517 (PNL- 


2500(Pt.2)) 
SRC PROCESS/LIQUID WASTES 

Fossil fuel effluents in freshwater ecosystems, 3:53517 (PNL- 
2500(Pt.2)) 

SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
STABILITY/COMPUTER CALCULATIONS 

Computerized slope stability analysis of refuse piles and 

impoundments by the simplified Bishop method, 3:51771 
STACK DISPOSAL/PLUMES 

Rise of a cold plume. Results of a field experiment and comparison 

with estimation formulas, 3:52746 (JAERI-M-7127) 
STACKS/GASEOUS WASTES 

Sampling and analysis of trace quantities of hazardous organic 

materials in environmental samples, 3:53528 
STAINLESS STEEL-16-8-2/TENSILE PROPERTIES 

Mechanical properties of 16-8-2 girth welds on large-diameter 
pipe, 3:53093 (ORNL-5349) 

Mechanical property characterization of large-diameter pipes of 
type 316 stainless steel welded with 16-8-2 filler metal, 3:53096 
(ORNL-5349) 

AINLESS STEEL-304/CORROSION RESISTANCE 

Materials for exhaust systems, 3:53133 

STAINLESS STEEL-304/CREEP 
Basic specimen testing, 3:53134 (ORNL-5349) 
STAINLESS STEEL-304/FATIGUE 

Influence of sodium environment on the low-cycle fatigue 

behavior of austenitic stainless steels, 3:53090 (ORNL-5349) 
STAINLESS STEEL-304/MECHANICAL PROPERTIES 

High-temperature structural design: 1977 summary and status 
report, 3:52597 (ORNL-5419) 

Materials for exhaust systems, 3:53133 

STAINLESS STEEL-304/TENSILE PROPERTIES 
Tensile properties of 304 SS and 316 SS, 3:53101 (ORNL-5349) 
STAINLESS L-304L/LASER WELDING 

Evaluation of laser welding techniques for hydrogen transmission. 
a report, April 1, 1978-April 30, 1978, 3:53079 (COO- 
4355- 


STAINLESS STEEL-304L/TENSILE PROPERTIES 
Evaluation of laser welding techniques for hydrogen transmission. 
stn report, April 1, 1978-April 30, 1978, 3:53079 (COO- 
4355- 


STATISTICS/COMPUTER CODES 


STAINLESS STEEL-308/FATIGUE 
Low-cycle fatigue and cyclic-deformation behavior of SMA type 
308 (CRE) stainless steel weld metal at 571°C, 3:53089 (ORNL- 
5349) 
STAINLESS STEEL-308/TENSILE PROPERTIES 
Low-cycle fatigue and cyclic-deformation behavior of SMA type 
308 (CRE) stainless steel weld metal at 571°C, 3:53089 (ORNL- 
5349) 
STAINLESS STEEL-316/CARBURIZATION 
Helium effects studies, 3:53110 (ORNL-5349) 
STAINLESS STEEL-316/CORROSION RESISTANCE 
Corrosion resistance of types 316 and 317 stainless steels in 
simulated SO2 scrubber environment, 3:53130 
STAINLESS STEEL-316/CREEP 
Basic specimen testing, 3:53134 (ORNL-5349) 
Sodium effects on mechanical properties of structural materials, 
3:53106 (ORNL-5349) 
Tubular specimen testing, 3:53105 (ORNL-5349) 
STAINLESS STEEL-316/FATIGUE 
Influence of sodium environment on the low-cycle fatigue 
behavior of austenitic stainless steels, 3:53090 (ORNL-5349) 
Sodium effects on mechanical properties of structural materials, 
3:53106 (ORNL-5349) 
STAINLESS STEEL-316/GAS TUNGSTEN-ARC WELDING 
Mechanical properties of 16-8-2 girth welds on large-diameter 
pipe, 3:53093 (ORNL-5349) 
STAINLESS STEEL-316/MECHANICAL PROPERTIES 
High-temperature structural design: 1977 summary and status 
report, 3:52597 (ORNL-5419) 
Mechanical response of LMFBR and P1 cladding tubes under 
transient heating, 3:52610 
STAINLESS STEEL-316/MICROSTRUCTURE 
Microstructure of low energy deuterium implanted stainless steel, 
3:53135 (SAND-77-8758) 
STAINLESS STEEL-316/TENSILE PROPERTIES 
Complex materials behavior studies in support of design methods 
data list using reference heats, 3:53091 (ORNL-5349) 
Mechanical property characterization of large-diameter pipes of 
type 316 stainless steel welded with 16-8-2 filler metal, 3:53096 
(ORNL-5349) 
Mechanical properties measurements in air, 3:53107 (ORNL-5349) 
Tensile properties of 304 SS and 316 SS, 3:53101 (ORNL-5349) 
STAINLESS STEEL-317/CORROSION RESISTANCE 
Corrosion resistance of types 316 and 317 stainless steels in 
simulated SO2 scrubber environment, 3:53130 
STAINLESS STEELS 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-316 
STAINLESS STEELS/CORROSION PROTECTION 
Investigation of the mechanism of protective oxide film formation 
on steel surfaces following decomposition of iron ethylene 
diamine tetraacetates under static conditions, 3:52702 
STAINLESS STEELS/CORROSION RESISTANCE 
Aluma-ti: a new heat resistant material for automotive exhaust 
system applications, 3:53132 
Materials for exhaust systems, 3:53133 
STAINLESS STEELS/GAS TUNGSTEN-ARC WELDING 
Joint geometry influence on mechanized pipe welding, 3:52683 
(TREE-1263) 
STAINLESS STEELS/HOT DIPPING 
Aluma-ti: a new heat resistant material for automotive exhaust 
system applications, 3:53132 
STAINLESS STEELS/MECHANICAL PROPERTIES 
Materials for exhaust systems, 3:53133 
STAINLESS STEELS/NEUTRON REACTIONS 
Macroscopic cross section sensitivity study for the TNS integral 
experiments, 3:54183 (CONF-780622-28) 
STAINLESS STEELS/PROTECTIVE COATINGS 
Aluma-ti: a new heat resistant material for automotive exhaust 
system applications, 3:53132 
STANDARDS/INDEXES 
RDT Standards index, 3:52626 (RDT-INDEX-(4-78)) 
STANDING CROP 
See BIOMASS 
STAR MODELS/RED SHIFT 
Theoretical red edge of the RR Lyrae gap. III. Overtone pulsation 
(Kinetics, convection, stability), 3:53844 
STATE GOVERNMENT/ENERGY CONSERVATION 
Government procurement and operations (Book), 3:52941 
STATISTICS/COMPUTER CODES 
Sample size computer program for the hypergeometric, 3:54205 
(Y/DJ-19286) 





STEAM/CHEMICAL REACTIONS 


STEAM/CHEMICAL REACTIONS 
Use of the thermal desorption method to study water adsorption 
on catalyst for low-temperature conversion of carbon monoxide 
by steam (Effect of heat treatment), 3:53201 
STEAM CONDENSERS/CLEANING 
Effect of sponge ball cleaning on removing barnacles in condenser 
tubes, 3:52710 
STEAM CONDENSERS/EFFICIENCY 
Evaluation of the efficiency of steam turbine condensers, 3:52389 
STEAM CONDENSERS/LAMINAR FLOW 
Investigation of stability of laminar flow of condensate in the 
presence of suction, 3:53313 
STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATORS 
Distinguishing characteristics of a steam generator for power 
stations with a magnetohydrodynamic generator, 3:52984 
= — for nuclear power plants (Patent; BWR; PWR), 
:52501 
STEAM GENERATORS/CORROSION 
Corrosion problems in nuclear power plants - types, analyses and 
ial measures, 3:52680 
STEAM GENERATORS/FISSION PRODUCT RELEASE 
Iodine behavior in a PWR cooling system following a postulated 
steam generator tube rupture accident, 3:52816 (PB-276360) 
STEAM LINES/HEAT LOSSES 
Applications of thermal infrared imagery for energy conservation 
and environmental surveys, 3:52998 (CONF-770478-P2) 
STEAM LINES/SUPPORTS 
Reactor containment (Patent), 3:52713 
STEAM REFORMER PROCESSES 
HIGHTEX: a computer program for the steady-state simulation of 
steam-methane reformers used in a nuclear process heat plant, 
3:52630 (JAERI-M-7232) 
STEAM SEPARATORS/DESIGN 
Investigation of steam separation in steam generators of nuclear 
power plants with 440 MW PWR reactors, 3:52497 
STEAM SEPARATORS/OPERATION 
Investigation of steam separation in steam generators of nuclear 
power plants with 440 MW PWR reactors, 3:52497 
TERS 


See SUPERHEATERS 
STEAM TURBINES/CONTROL SYSTEMS 
Experience of adjustment of automatic control system of 300 MW 
power unit with sliding initial steam pressure, 3:52406 
STEAM TURBINES/QUALITY ASSURANCE 
Rn quality assurance: task of the moment, 3:52410 
TURBINES/SERVICE LIFE 


Specific features of evaluation of steam turbine rotor blade erosion 
wear, 3:52400 
STEAM TURBINES/STEAM CONDENSERS 
Evaluation of the efficiency of steam turbine condensers, 3:52389 
/TEMPERA 


STEAM TURBINES CONTROL 
Problems of the control of the thermal state of turbomachine parts 
and assemblies, 3:52404 
STEAM TURBINES/THERMAL INSULATION 
Optimal design of thermal insulation for highly maneuverable 
steam turbines, 3:52373 
STEAM TURBINES/TURBINE BLADES 
a of separation at blade roots in steam turbine stages, 
Erosion characteristics of wet steam turbine stages, 3:52409 
Investigation of liquid particle motion in turbine stages, 3:52703 
Specific features of evaluation of steam turbine rotor blade erosion 
wear, 3:52400 
STEEL-ASTM-A302/MECHANICAL PROPERTIES 
Material selection for pwr nuclear power plants, 3:53078 
STEEL-ASTM-A508/MECHANICAL PROPERTIES 
Material selection for pwr nuclear power plants, 3:53078 
STEEL-ASTM-A533-B/MECHANICAL PROPERTIES 
Material selection for pwr nuclear power plants, 3:53078 


See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
STAINLESS STEELS 
STEEL-ASTM-A302 
STEELS/ABRASION 
Reduction of maintenance costs by use of rubber, 3:51838 
STEELS/CORROSION 
Effect of the permitted operation temperature excess on the 
corrosion of the 15HM steel in the presence of coal combustion 
products, 3:51726 
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STEELS/CORROSION PROTECTION 

Investigation of the mechanism of protective oxide film formation 
on steel surfaces following decomposition of iron ethylene 
diamine tetraacetates under static conditions, 3:52702 

STEELS/CRACKS 

Effect of stress ratio upon fatigue-crack growth in two structural 
alloys at elevated temperature (SA-386 Grade 11 and Inconel X- 
750), 3:53103 (ORNL-5349) 

STEELS/FRACTURE PROPERTIES 
Utilization of high-capacity test machines when investigating 
materials for power engineering, 3:52462 

STEELS/MECHANICAL PROPERTIES 

Reduction of maintenance costs by use of rubber, 3:51838 
STEM CELLS/BIOLOGICAL RADIATION EFFECTS 

Hemopoietic stem cell migration (Gamma Radiation), 3:53667 
STEM CELLS/MIGRATION 

Hemopoietic stem cell migration (Gamma Radiation), 3:53667 
STEM CELLS/MORPHOLOGY 

Hemopoietic stem cell migration (Gamma Radiation), 3:53667 
STEM CELLS/TRANSPLANTS 

Graft versus host inhibition. IX. Therapeutic potential of 
combined fetal liver and thymus cells as a universal 
hematopoietic stem cell source for transplantation. Final report 

on Mar 72-31 Jul 77, 3:53681 (AD-A-049151) 

(Somatotropic hormone; growth hormone.) 

STH/BIOLOGICAL EFFECTS 

Effect of thyroxin and growth hormone replacement on vanadium 

metabolism in hypophysectiomized rats (**V), 3:53685 
STIRLING ENGINES/WASTE HEAT UTILIZATION 

Utilization of waste heat in trucks for increased fuel economy. 

Final report, 3:53019 (HCP/M1011-02) 
STOMATA 

Presence of chloride reduces malate production in epidermis 
during stomatal opening, 3:53596 

es malate from epidermal strips during stomatal closure, 

STOMATA/METABOLISM 

Relationship between stomatal conductance and light intensity in 
leaves of Zea mays L., derived from experiments using the 
mesophyll as shade, 3:53599 

STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
STORAGE FACILITIES/DESIGN 
— for the storage of gas, especially natural gas (Patent), 
:52065 
STORAGE RINGS/BEAM BUNCHING 

Secondary electron amplification in high energy proton 

accelerators, 3:53345 
STORAGE RINGS/CAVITY RESONATORS 
Longitudinal coupling impedance of a double-step cross section 
change in the vacuum chamber, 3:53342 (BNL-50829) 
STORAGE RINGS/DESIGN 
High-energy accelerator for beams of heavy ions (Patent), 3:53341 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STRAIN GAGES 

Embedment instrumentation for prestressed concrete pressure 

vessels, 3:52694 
STRATEGIC PETROLEUM RESERVE 

Strategic Petroleum Reserve. Draft environmental impact 
statement, 3:51968 (DES-76-2) 

STRATEGIC PETROLEUM RESERVE/ENVIRONMENTAL 

IMPACT STATEMENTS 

Final environmental impact statement. Strategic Petroleum 
Reserve: Capline Group Salt Domes, Iberia, Iberville, and 
Lafourche Parishes, Louisiana (Louisiana), 3:51969 (DOE/EIS- 
0024(Vol.1)) 

Final environmental impact statement. Strategic Petroleum 
Reserve: Capline Group Salt Domes, Iberia, Iberville, and 
Lafourche Parishes, Louisiana (Louisiana), 3:51970 (DOE/EIS- 
0024(Vol.2)) 

Final environmental impact statement. Strategic Petroleum 
Reserve: Capline Group Salt Domes, Iberia, Iberville, and 
Lafourche Parishes, Louisiana (Louisiana), 3:51971 (DOE/EIS- 
0024(Vol.3)) 

Final environmental impact statement. Strategic Petroleum 
Reserve: Capline Group Salt Domes, Iberia, Iberville, and 
Lafourche Parishes, Louisiana (Louisiana), 3:51972 (DOE/EIS- 
0024(Vol.4)) 

STRATOSPHERE/OZONE 

Effect of changes in stratospheric water vapor on ozone reduction 

estimates, 3:53860 


See also RIVERS 
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STREAMS/GEOCHEMISTRY 

Stream sediment geochemical anomalies in relation to industrial 
environmental po!lution and geoepidemiology in the Niagara 
Peninsula (Si, Al, Zr), 3:53468 

STREAMS/WATER POLLUTION 

Stream sediment geochemical anomalies in relation to industrial 
environmental pollution and geoepidemiology in the Niagara 
Peninsula (Si, Al, Zr), 3:53468 

STREPTOCOCCUS/BIOCHEMICAL REACTION KINETICS 
13C NMR studies of bacterial dihydrofolate reductase containing 
[methy]-?*C]methionine and [guanido-** C]arginine 
(Streptococcus), 3:53552 (LA-UR-78-1492) 
STREPTOCOCCUS/OXIDOREDUCTASES 

Nuclear magnetic resonance studies on bacterial dihydrofolate 

reductase containing [methy]-'*C]methionine, 3:53557 
STRETFORD PROCESS/COMPARATIVE EVALUATIONS 
Hydrogen sulphide removal from coke-oven gas, 3:51775 

STRONTIUM/SOLVENT EXTRACTION 

Use of polyethers in the treatment of acidic high activity nuclear 
wastes. First progress report, June 1, 1975-May 31, 1977, 
3:52151 (SRO-884-1) 

Use of polyethers in the treatment of acidic high activity nuclear 
wastes. Second progress report, June 1, 1977-May 31, 1978, 
3:52152 (SRO-884-2) 

STRONTIUM 90/ENVIRONMENTAL TRANSPORT 

Radiological analyses of Marshall Islands environmental samples, 
1974-1976, 3:53478 (BNL-50796) 

STRONTIUM 90/RADIATION MONITORING 

Safeguarding radiation safety in nuclear power plant operation, 

3:53679 
STRUCTURAL CHEMICAL ANALYSIS 

Surface analytical investigations at Sandia Labs./Albuquerque, 
3:53230 (SAND-78-0907C) 

STRUCTURAL CHEMICAL ANALYSIS/NUCLEAR 

MAGNETIC RESONANCE 

13C and 'H nuclear magnetic resonance studies of bradykinin and 
selected peptide fragments, 3:53555 

13C nuclear magnetic resonance study of the cis-trans isomerism in 
X-Pro-Pro tripeptides, 3:53556 

Nuclear magnetic resonance studies on bacterial dihydrofolate 
reductase containing [methy]l-'*C]methionine, 3:53557 

STRUCTURAL CHEMICAL ANALYSIS/SPIN-LATTICE 

RELAXATION 

13C and 'H nuclear magnetic resonance studies of bradykinin and 
selected peptide fragments, 3:53555 

STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
SU-4 GROUPS/SYMMETRY BREAKING 
oe for semileptonic decays of charmed baryons, 


SUBCRITICAL ASSEMBLIES/DESIGN 
Purdue University fast breeder blanket facility, 3:52752 (CONF- 
1 


780401- 
SUBCRITICAL ASSEMBLIES/REACTOR KINETICS 
Physics and applications of subcritical light water U-Pu lattices, 
3:52655 (CONF-780401-) 
SUBCRITICAL FLOW 
See LAMINAR FLOW 
SUEZ CANAL/GEOLOGIC MODELS 
Interpretation of multispectral and infrared thermal surveys of the 
Suez Canal Zone, Egypt, 3:53825 (CONF-770478-P2) 
SULFATES/CATIONS 
Sulfate and nitrate data from the California aerosol 
characterization experiment (ACHEX), 3:53416 
SULFATES/DAILY VARIATIONS 
Sulfate and nitrate data from the California aerosol 
characterization experiment (ACHEX), 3:53416 
SULFATES/LUNG CLEARANCE 
The mechanism of sulfur dioxide initiated bronchoconstriction. 
Final report 1 Sep 75-31 Aug 76, 3:53700 (PB-275713) 
SULFATES/PARTICLE SIZE 
Sulfate and nitrate data from the California aerosol 
characterization experiment (ACHEX), 3:53416 
SULFATES/SPATIAL DISTRIBUTION 
Sulfate and nitrate data from the California aerosol 
characterization experiment (ACHEX), 3:53416 
SULFUR/ABSORPTION SPECTROSCOPY 
Standard test method for forms of sulfur in coal, 3:51751 
SULFUR/ADSORPTION 
Pressurized fluidized bed combustion. Annual report, July 1976- 
June 1977. Draft, 3:53322 (HCP/T1511-43/D) 
SULFUR/GRAVIMETRIC ANAL 
Standard test method for forms of sulfur in coal, 3:51751 
SULFUR/HEALTH HAZARDS 
Aerosol characterization for sulfate health effects assessment in 
Florida, 3:53432 


SULFUR DIOXIDE/REMOVAL 


SULFUR/MEASURING METHODS 
Aerosol characterization for sulfate health effects assessment in 
Florida, 3:53432 
SULFUR/POTENTIOMETRY 
Standard test method for mercaptan si ‘fur in gasoline, kerosine, 
aviation turbine, and distillate fuels (potentiometric method), 
3:52004 
SULFUR/QUANTITATIVE CHEMICAL ANALYSIS 
Standard test method for trace quantities of sulfur in light liquid 
petroleum hydrocarbons by oxidative microcoulometry, 3:52003 
Standard test method for total sulfur in natural gas by 
hydrogenation, 3:52060 
SULFUR/RECOVERY 
Hydrogen sulphide removal from coke-oven gas, 3:51775 
Trial plant may ty sulphur dioxide emission problems, 3:51769 
SULFUR/REMO 
Catalyst na sae program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Quarterly 
report, September 1977-November 1977, 3:51713 (FE-2321-25) 
Design report. Volume 5. Section 300: sulfur removal. 
Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant. Phase II, 3:51675 (FE- 
1521-24) 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Fourth quarterly report, March 20-June 20, 


1976, 3:51676 (FE-2028-T5) 
SULFUR/TITRATION 
Standard test method for forms of sulfur in coal, 3:51751 
SULFUR COMPOUNDS/CHEMICAL ANALYSIS 
Instrumental analysis of sulfur compounds in coal process streams. 
First quarterly technical progress report, October-December 
1977 (Pourhaix diagrams), 3:53185 (FE-2710-1) 
SULFUR COMPOUNDS/CHEMICAL PREPARATION 
Synthesis, properties, and structure of iodosulfinate salts, 3:53217 
SULFUR COMPOUNDS/ENVIRONMENTAL EFFECTS 
~e bers | aa as sources of airborne materials, 3:53410 (CONF- 
760811 
SULFUR COMPOUNDS/STABILITY 
Instrumental analysis of sulfur compounds in coal process streams. 
First quarterly technical progress report, October-December 
1977 (Pourhaix diagrams), 3:53185 (FE-2710-1) 
SULFUR DIOXIDE/AIR POLLUTION CONTROL 
Method for removing sulfur dioxide from flue gases (Patent), 
3:53332 
Review and synopsis of public participation regarding sulfur 
dioxide and particulate emissions from (R71-23), (R74-2), and 
(R75-7). Final report (Illinois), 3:53413 (PB-276358) 
Standards of performance for new stationary sources: petroleum 
refinery Claus sulfur recovery plants, 3:53451 
= — emissions management for electric power systems, 
524 
SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
Mechanisms of resistance to sulfur dioxide in the Cucurbitaceae, 
3:53695 
Role of time as a factor in the toxicity of chemical compounds in 
intermittent and continuous exposures. Part I. Effects of 
continuous exposure, 3:53707 
Role of time as a factor in the toxicity of chemical compounds in 
intermittent and continuous exposures. Part II. Effects of 
intermittent exposure, 3:53708 
Sulfur dioxide and the growth of Pinus sylvestris, 3:53697 
The mechanism of sulfur dioxide initiated bronchoconstriction. 
Final report 1 Sep 75-31 Aug 76, 3:53700 (PB-275713) 
SULFUR DIOXIDE/DEPOSITION 
Sulfur dioxide uptake and the leaching of sulphates from a pine 
forest, 3:53419 
SULFUR DIOXIDE/DISSOCIATION 
Synthesis, properties, and structure of iodosulfinate salts, 3:53217 
SULFUR DIOXIDE/ECOLOGICAL CONCENTRATION 
Niagara frontier emission inventory, 1975. Particulate matter and 
sulfur dioxide point and area source inventories for Erie and 
Pon my Counties in New York. Final report, 3:53449 (PB- 
5862) 
SULFUR DIOXIDE/ENTHALPY 
Synthesis, properties, and structure of iodosulfinate salts, 3:53217 
SULFUR DIOXIDE/OPTICAL PROPERTIES 
Influence of ground level SO: on the diffuse to direct irradiance 
ratio in the middle ultraviolet, 3:53397 (CONF-770478-P1) 
SULFUR DIOXIDE/REMOTE SENSING 
Influence of ground level SO2 on the diffuse to direct irradiance 
ratio in the middle ultraviolet, 3:53397 (CONF-770478-P1) 
SULFUR DIOXIDE/REMOVAL 
Environmental control implications of generating electric power 
from coal: 1977 technology status report. Appendix G. State-of- 
the-art review for simultaneous removal of nitrogen oxides and 
sulfur oxides from flue gas, 3:51764 (ANL/ECT-3(App.G)) 





SULFUR FLUORIDES 


Trial plant may solve sulphur dioxide emission problems, 3:51769 
SULFUR FLUORIDES 


Vhv metal-clad SF¢-insulated substations. ten years of industrial 
i 2449 


=. 3:5 
SUL FLUORIDES/ABSORPTION 
IR — of highly vibrationally excited SF. (Dissociation), 
3:531 
SULFUR FLUORIDES/BREAKDOWN 
High voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual report, October 1, 1977-Ma March 31, 1978 
(Summaries of research activities at Oak Ridge National 
Laboratory), 3:53171 (ORNL/TM-6384) 
SULFUR FLUORIDES/EXCITED STATES 
anaes and double resonance studies of energy transfer, 
SULFUR FLUORIDES/INFRARED SPECTRA 
Absorption of infrared radiation by a large polyatomic molecule: 
CO, laser irradiation of disulfur decafluoride, 3:53865 
Vibrational anharmonicity constants for SF. 1. A 16 p diode laser 
study of transitions in the v4 region, 3:53866 
SULFUR FLUORIDES/MO: STRUCTURE 
Vibrational anharmonicity constants for SF. I. A 16 » diode laser 
study of transitions in the v4 region, 3:53866 
SULFUR FLUORIDES/PHOTOLYSIS 
Absorption of infrared radiation by a large polyatomic molecule: 
CO, laser irradiation of disulfur decafluoride, 3:53865 
SULFUR FLUORIDES/PHYSICAL RADIATION EFFECTS 
a of highly vibrationally excited SF. (Dissociation), 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR NITRIDES/EVAPORATION 
Mass spectrometric study of the vapor-phase species of 
—— polymeric sulfur nitride and tetrasulfur tetranitride, 
SULFUR NITRIDES/HALOGENATION 
Mass spectrometric study of the vapor-phase species of 
— polymeric sulfur nitride and tetrasulfur tetranitride, 
SULFUR OXIDES/AIR POLLUTION CONTROL 
Method for regenerating iron-EDTA solutions used for scrubbing 
plug gases (Patent), 3:53334 
Method of removing sulfur emissions from a fluidized-bed 
combustion process (Patent), 3:53324 
SULFUR OXIDES/SAMPLING 
Toxic _— in heavy duty diesel truck cabs. Final report, October 
197 tober 1977, 3:53412 (PB-275957) 
SULFURIC ACID ESTERS/ENZYME INHIBITORS 
Dextran sulfate as a contaminant of DNA extracted from 
—— viruses and as an inhibitor of DNA polymerases, 
SUPERCONDUCTING CABLES/CRITICAL CURRENT 
Maximum persistent current of superconductors in ac magnetic 
field, 3:53268 
SUPERCONDUCTING CABLES/CRYOGENICS 
Cryogenic engineering problems in the development of 
superconducting power transmission lines, 3:52452 (LA-UR-78- 


1346 
SUPERCONDUCTING CABLES/TECHNOLOGY 
ASSESSMENT 


Superconducting and resistive cryogenic power transmission 
——— in the U.S.: an opportunity for cryogenic innovation, 
SUPERCONDUCTING CABLES/TRANSITION 
TEMPERATURE 


Effect of void maldistribution on the cryogenic recovery 
—— of multifilamentary and cabled superconductors, 
3114 (TID-28513) 
SUPERCONDUCTING COILS/ENERGY LOSSES 
Superconducting coil energy loss measurement pro . Final 
report, October 14, 1975-April 13, 1976, 3:53262 (COO-2813-1) 
SUPERCONDUCTING COILS/TEST FACILITIES 
Superconducting coil energy loss measurement pro . Final 
pert, October 14, 1975-April 13, 1976, 3: 33262 COO-28 13-1) 
SUPERCONDUCTING COMPOSITES/PHYSICAL RADIATION 
Neutron irradiation effect on NbTi and NbsSn and their 
oP _— in superconducting magnets for fusion reactions, 
SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING MOTORS 
SUPERCONDUCTING WIRES 
SUPERCONDUCTING DEVICES/COOLING 
——— rigerator he rey we report, December 1, 
77- housey 28, 1978, 3:53263 (LA-7257-PR) 
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SUPERCONDUCTING DEVICES/REVIEWS 
Charlottesville revisited, 3:53264 (LBL-7635) 
SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
SUPERCONDUCTING MAGNETS/CONSTRUCTION 
Care coil assembly for use in superconducting magnets and 
method for assembling the same (Patent application), 3:53349 
SUPERCONDUCTING MAGNETS/CRYOGENIC CABLES 
Low-heat-leak current leads for intermittent use, 3:53271 
SUPERCONDUCTING MAGNETS/DESIGN 
Design study of superconducting poloidal magnets for a tokamak 
experimental fusion reactor, 3:54140 (JAERI-M-7200) 
SCMS-1, Superconducting Magnet System for an MHD 
generator, 3:52985 (CONF-770402-5) 
Superconducting magnet and cryostat for a space application, 
3:53270 
TNS quarterly progress report, October-December 1976, 3:54142 
(ORNL/Sub-7117/3) 
SUPERCONDUCTING MAGNETS/EXPANSION JOINTS 
Cryogenic expansion joint for large superconducting magnet 
structures (Patent), 3:53266 
SUPERCONDUCTING MAGNETS/HOISTS 
TNS quarterly progress report, January-March 1977, 3:54143 
(ORNL/Sub-7117/5) 
SUPERCONDUCTING MAGNETS/PHYSICAL RADIATION 


EFFECTS 
Influence of radiation damage on the maximum attainable 
magnetic field for toroidal fusion magnet systems, 3:53148 
Neutron irradiation effect on NbTi and NbsSn and their 
application in superconducting magnets for fusion reactions, 
3:53141 
SUPERCONDUCTING MAGNETS/REVIEWS 
Superconducting magnets for fusion reactors, 3:54137 (CONF- 
780508-35) 
SUPERCONDUCTING MAGNETS/SPECIFICATIONS 
TNS quarterly progress report, April-June 1977, 3:54144 (ORNL/ 
Sub-7117/6) 
SUPERCONDUCTING MAGNETS/TEST FACILITIES 
Evaluation of pulse coil alternatives for the large coil program, 
3:54145 (ORNL/TM-6197) 
SUPERCONDUCTING MAGNETS/TESTING 
Superconducting magnet and cryostat for a space application, 
3:53270 
SUPERCONDUCTING MOTORS/CRYOGENIC CABLES 
Cryogenic current lead construction with self-contained automatic 
coolant vapor flow control (Patent), 3:53265 
SUPERCONDUCTING WIRES/IRRADIATION 
DT fusion neutron irradiation of BNL-LASL superconductor 
wires, LASL Spinel, AlOs and YAG, NRL GeO: crystals, and 
LASL-IIT MgO, YAG, Spinel, and AlaO;, November 9, 1977, 
3:53168 (UCID-17793) 
pag egret captinee 
Some surprises in superconductivity, 3:54033 
SUPERCONDUCTIVITY/EXCITONS 
Some comments on the excitonic mechanism of superconductivity, 
3:53172 
SUPERCONDUCTIVITY/MEETINGS 
Superconductivity in d- and f-band metals, 3:54032 
SUPERCONDUCTIVITY/TRANSITION TEMPERATURE 
Plasmon and exciton superconductivity mechanisms in layered 
structures, 3:54029 (N-78-12316) 
SUPERCONDUCTORS 
See also TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/ELECTRON-PHONON COUPLING 
Electron phonon properties of A-15 compounds and Chevrel 
phases, 3:54030 
SUPERCONDUCTORS/ION IMPLANTATION 
Ion implantation and superconductivity, 3:53121 
SUPERCONDUCTORS /PHYSICAL RADIATION EFFECTS 
Effect of irradiation on the critical currents of alloy and 
compound superconductors, 3:53144 
Radiation induced damage in metals, 3:53143 
SUPERGRAVITY/POINCARE GROUPS 
Gauge theory of gravity and supergravity on a group manifold, 
3:54035 (ORO-3992-328) 
Gravity and supergravity as gauge theories on a group manifold 
(Lorentz gauge), 3:54036 (ORO-3992-333) 
SUPERGRAVITY/SL GROUPS 
Graded spin-extension of the algebra of volume-preserving 
deformations (Lie algebra), 3:53948 (ORO-3992-334) 
SUPERHEATERS/DESIGN 
Selection of superheater drums of high-capacity boilers with pi- 
shaped packet connection arrangement, 3:52405 
SUPEROXIDE RADICALS/RADIOINDUCTION 
Biology and pathology of oxygen radicals, 3:53668 
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SUPERSYMMETRY/POINCARE GROUPS 
Affine extensions of supersymmetry: the finite case, 3:53947 
(ORO-3992-329) 


'ERTANKERS 
See TANKER SHIPS 
PORTS 


See also POWERED SUPPORTS 
SUPPORTS/IN-SERVICE INSPECTION 
U.S. experience with in-service monitoring of core barrel motion 
in P using ex-core neutron detectors, 3:52489 (CONF- 
780589-1) 
SUPPORTS/SEISMIC EFFECTS 
Seismic analysis and design of electrical cable trays and support 
systems, 3:52697 
SUPPORTS/STRESS RELAXATION 
Improving coal mine roof stability by pillar softening. Contract 
research report, 3:51808 (PB-276474 
SURFACE COATING/ENERGY CONSUMPTION 
User's look at coatings alternatives, 3:52889 
SURFACE COATING/ENVIRONMENTAL EFFECTS 
User's look at coatings alternatives, 3:52889 
SURFACE COATING/POLLUTION ABATEMENT 
User's look at coatings alternatives, 3:52889 
SURFACE MINING 
See also OIL SHALE MINING 
SURFACE MINING/CONVEYORS 
Environmental assessment: low wall conveyor haulage 
demonstration program, Lewis County, West Virginia, 3:51810 
(PNL-2679) 
SURFACE MINING/EARTHMOVING EQUIPMENT 
Project solutions for construction of the “Vostochnyi” open pit 
mine, 3:51826 
SURFACE MINING/ECONOMICS 
Surface mining, 3:51849 
SURFACE MINING/ENVIRONMENTAL EFFECTS 
Environmental assessment: low wall conveyor haulage 
demonstration program, Lewis County, West Virginia, 3:51810 
(PNL-2679) 
Generic study of strip mining impacts on groundwater resources, 
3:51779 (MIT-EL-77-017) 
Surface mining, 3:51849 
SURFACE MINING/LAND RECLAMATION 
Environmental assessment: low wall conveyor haulage 
demonstration program, Lewis County, West Virginia, 3:51810 
(PNL-2679) 
Generic study of strip mining impacts on groundwater resources, 
3:51779 (MIT-EL-77-017) 
Land use and coal technology, 3:53494 (PNL-2500(Pt.2)) 
SURFACE MINING/MINING EQUIPMENT 
Modern technology applied to coal handling, 3:51844 
Open pit machinery in the USSR, 3:51818 
Preliminary economics of mining a thick coal seam by dragline, 
shovel: truck, and scraper mining systems, 3:51845 
Surface mining, 3:51849 
SURFACE MINING/PLANNING 
Development of Siberian wealth, 3:51794 
SURFACE MINING/PRODUCTIVITY 
Opencast coal mining in the United Kingdom and its role in the 
mining industry, 3:51827 
SURFACE WATERS 
See also COASTAL WATERS 
LAKES 
RIVERS 
SEAS 
STREAMS 
SURFACE WATERS/CHEMICAL COMPOSITION 
Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, 
Greensboro 1°x 2° NTMS area, North Carolina and Virginia. 
National Uranium Resource Evaluation Program, 3:53512 
(DPST-78-146-4) 
SURFACE WATERS/SUPERSATURATION 
Dissolved atmospheric gas supersaturation of water and the 
bubble disease of fish. Completion report (O2, N2, COz, tg 
3:53535 (PB-276122) 
SURFACE WATERS/TEMPERATURE GRADIENTS 
Quantitative evaluation of water bodies dynamic by means of 
thermal infrared and multispectral surveys on the Venetian 
lagoon, 3:53808 (CONF-770478-P2) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES/SORPTIVE PROPERTIES 
a — of a first or second order desorption transient for an 
temperature sweep function, 3:54026 
SURFAC /STRUCTURAL ICAL ANALYSIS 
Surface analytical investigations at Sandia Labs./Albuquerque, 
3:53230 (SAND-78-0907C) 


TANTALUM/MOLECULE COLLISIONS 


SURFACTANTS/ADSORPTION 
Mechanism of the absorption of surface-active agents on coals, 
3:51738 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SV 40 VIRUS 
See SIMIAN VIRUS 
SWIMMING POOLS/SOLAR WATER HEATING 
Installation and control of swimming pool solar heating systems, 
3:52298 (CONF-770156-) 
Materials for construction, 3:52296 (CONF-770156-) 
Practical introduction to solar swimming pool heating and 
economics, 3:52294 (CONF-770156-) 
Pumping and pipework associated with solar heated swimming 
pools, 3:52297 (CONF-770156-) 
Solar energy for heating swimming pools, 3:52293 (CONF-770156- 


) 
Solar heating for swimming pools: economic aspects, 3:52295 
(CONF-770156-) 
SWINE/BURNS 
Acoustic impedance variations at burn-nonburn interfaces in 
porcine skin, 3:53682 
YNTHETASES 


See LIGASES 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
SYNTHETIC FUELS/ECONOMIC ANALYSIS 
Three modes of energy cost analysis: then-current dollars, base- 
year dollars, and perpetual-constant dollars, 3:52869 (ORAU/ 
IEA-78-10(M)) 
SYNTHETIC FUELS/MARKET 
Prospects for the gasification and liquefaction of coal from the 
viewpoint of the coal industry (1990s), 3:51702 
SYNTHETIC FUELS INDUSTRY 
Production of synthetic methanol from air and water using 
controlled thermonuclear reactor power. I. Technology and 
energy requirement, 3:52214 
C PETROLEUM/PRODUCTION 
Pyrolytic conversion of agricultural and forestry wastes to 
alternate energy sources in Indonesia; a feasibility study, 3:52213 
(PB-275569) 
SYNTHOIL PROCESS/COAL LIQUIDS 
Physical properties of Synthoil products. Final technical report, 
3:51706 (BMI-X-684) 
SYNTHOIL PROCESS/THERMAL EFFICIENCY 
Process design and economic evaluation of a 100,000-BBL/day 
Synthoil plant, 3:51708 (CONF-78061 1-6) 


T 


T MATRIX 
See S MATRIX 
T4 HORMONE 
See THYROXINE 
TAKAHAX PROCESS/COMPARATIVE EVALUATIONS 
Hydrogen sulphide removal from coke-oven gas, 3:51775 
TALSPEAK PROCESS 
Some milestone solvent extraction processes at the Oak Ridge 
National Laboratory, 3:52116 
TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANKER SHIPS/CIVIL LIABILITY 
Oil and aquatic ecosystems, tanker safety, and oil pollution 
liability. Proceedings of the Cordova Fisheries Institute held in 
Cordova, Alaska on April 1-3, 1977, 3:53515 (PB-277060) 
TANKER SHIPS/DESIGN 
Low temperature liquefied gas tanker ship (Patent), 3:52066 
TANKER SHIPS/SAFETY STANDARDS 
Oil and aquatic ecosystems, tanker safety, and oil pollution 
liability. Proceedings of the Cordova Fisheries Institute held in 
Cordova, Alaska on April 1-3, 1977, 3:53515 (PB-277060) 
TANKS/THERMAL INSULATION 
PPO foam: liquid hydrogen insulation (Polyphenylene oxide), 
3:52205 
TANTALUM/CHARGED-PARTICLE TRANSPORT 
Lattice atom displacements produced near the end of implanted 
€. — (Mean free path, vcancy production, excess range), 
1 
TANTALUM/MOLECULE COLLISIONS 
Investigation of the tantalum-fluorine reaction by modulated 
molecular beam mass spectrometry, 3:53876 





TANTALUM/PERMEABILITY 


TANTALUM/PERMEABILITY 
Lattice atom displacements produced near the end of implanted 
p* tracks (Mean free path, vcancy production, excess range), 
3:53136 
TANTALUM/PHYSICAL RADIATION EFFECTS 
Lattice atom displacements produced near the end of implanted 
* tracks (Mean free path, vcancy production, excess range), 
3:53136 
TAR SANDS 
See OIL SANDS 
TARAPUR-1 REACTOR/REACTOR OPERATION 
Interconnected grid operations - Tarapur’s experience, 3:52480 
TARAPUR-2 REACTOR/REACTOR OPERATION 
Interconnected grid operations - Tarapur’s experience, 3:52480 
TARIFFS/ECONOMIC ANALYSIS 
Protection and resource allocation in a Walrasian trade model, 
3:52897 
TASMANIA/ENERGY SUPPLIES 
Tasmanian energy statistics, 3:52918 (PB-276281) 
TAU PARTICLES/LEPTONIC DECAY 
Comment on the absence of the pionic mode in tau decay 
(Branching ratio), 3:53919 


See BEVERAGES 
TEARING INSTABILITY/MATHEMATICAL MODELS 
Interaction of tearing modes, 3:54099 (TID-28591) 
TECHNETIUM 99/ENVIRONMENTAL TRANSPORT 
Radioecology of '*°I and ®Tc and influence of soils and aquatic 
sediments on the chemical behavior, transport, and 
bioavailability of pollutants, 3:53480 (PNL-2500(Pt.2)) 
TECHNETIUM 99/SCINTISCANNING 
Technetium-99m stannous pyrophosphate imaging of experimental 
infective endocarditis (Rabbits), 3:53615 
TECHNOLOGY UTILIZATION/GLOBAL ASPECTS 
Whither energy: future shock or greening (Lecture outlining 
factors for policy formulation), 3:52935 (BNL-50686) 
TEETH/CHEMICAL ANALYSIS 
Dental caries related to Cd and Pb in whole human dental enamel 
(Cu, Mn), 3:53724 
TELEMETRY/RADIO EQUIPMENT 
B77 ITU Series III Telemetry System, 3:53387 (SAND-78-8208) 
TELLURIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 
TELLURIUM 125 TARGET/NEUTRON REACTIONS 
Energy levels of '°Te populated in the '**Te(n,y) reaction, 
3:53985 (TREE-1116) 
TELLURIUM 126/ENERGY LEVELS 
Energy levels of '*°Te populated in the '*°Te(n,y) reaction, 
3:53985 (TREE-1116) 
TEMPERATURE GRADIENTS/REMOTE SENSING 
Quantitative evaluation of water bodies dynamic by means of 
thermal infrared and multispectral surveys on the Venetian 
lagoon, 3:53808 (CONF-770478-P2) 
PERATURE (TRANSITION) 
See TRANSITION TEMPERATURE 
TENNESSEE/GEOLOGICAL SURVEYS 
Three approaches to the classification and mapping of inland 
wetlands, 3:53826 (CONF-770478-P2) 
TENNESSEE/LAND USE 
Application of LANDSAT data to wetland study and land use 
classification in West Tennessee, 3:53537 (CONF-770478-P1) 
TENNESSEE/REGIONAL ANALYSIS 
Water quality progress in holston river basin (Holston River 
Basin.), 3:53520 
TENNESSEE/RIVERS 
Water quality progress in holston river basin (Holston River 
Basin.), 3:53520 
TERBIUM 150/BETA-PLUS DECAY 
Decay of °Tb, 3:53982 (TREE-1116) 
TERBIUM 150/ELECTRON CAPTURE DECAY 
Decay of *°Tb, 3:53982 (TREE-1116) 
TERBIUM ALLOYS/TRANSITION TEMPERATURE 
Superconductivity of fec-La-heavy-rare-earth alloys, 3:53117 
TERNARY ALLOY SYSTEMS/SUPERCONDUCTIVITY 
Some surprises in superconductivity, 3:54033 
L ECOSY /FOOD CHAINS 
Distribution of chromium in vegetation and small mammals 
adjacent to cooling towers, 3:53415 
Rockwell support studies (Ecology of Hanford radioactive waste 
burial area), 3:53470 (PNL-2500(Pt.2)) 
TERRESTRIAL ECOSYSTEMS/POLLUTION 
Control of environmental contamination by cadmium, lead, and 
zinc near a new lead belt smelter, 3:53461 
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TERRESTRIAL ECOSYSTEMS/POPULATION DYNAMICS 
Multitechnology and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 
TERRESTRIAL ECOSYSTEMS/RADIOECOLOGY 
Terrestrial and freshwater radioecology. A selected bibliography, 
3:53482 (TID-3910-S12) 
TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE 
MIGRATION 
Quantitative aspects of plutonium field studies, 3:53475 (PNL- 
2500(Pt.2)) ‘ 
Radioecology of uranium and radioecology of waste management 
areas (ROWMA), 3:53479 (PNL-2500(Pt.2)) 
TERRESTRIAL ECOSYSTEMS/RESEARCH PROGRAMS 
Annual highlights, Environmental Programs of the Department of 
Energy and Environment, 3:53405 (BNL-50783) 
Land use, 3:53495 (PNL-2500(Pt. 2) 
TEST FACILITIES/PERFORMANCE TESTING 
Results of tritium tests performed on Sandia Laboratories 
decontamination system, 3:52185 (SAND-77-8766) 
TESTES/CHEMICAL ANALYSIS 
Zinc and copper concentrations in tissues from esophageal cancer 
patients and animals (Rats), 3:53711 
/ GEOCHEMICAL SURVEYS 
Wide-spaced uranium geochemical survey in the Plainview, 
Lubbock, and Big Spring Quadrangles, Texas, 3:52089 (K/UR- 
10) 
TEXAS/NATURAL GAS WELLS 
Western Gas Sands Project: status report, 3:52019 (NVO-0655- 


107) 
TEXTILE INDUSTRY/HEAT RECOVERY 
Recovery of heat from wool scour effluent, 3:53044 
TOKAMAK/IMPURITIES 


-—— — on plasma-wall interaction in the T.F.R. tokamak, 
:541 
TFTR REACTORS/MATERIALS HANDLING 
Tritium handling systems for TFTR and PITR, 3:54162 (CONF- 
780508-34) 
TFTR REACTORS/SAFETY 
Preliminary safety analysis report for the TFTR, 3:54163 (CONF- 


780508-52) 
ATURAL OCCURRENCE 

Investigations of trace elements in gases from German natural gas 
and oil fields, 3:52062 

THALLIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 

THALLIUM BROMIDES/PHOTON-MOLECULE COLLISIONS 

Branching ratios for TIBr photodissociation with 2660 A 
radiation, 3:53878 

THE NEXT STEP DEVICE 
See TNS REACTORS 
THERMAL EFFICIENCY 
Thermodynamics and its value as an —— policy tool, 3:52865 
THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 

Effects of thermal effluent on standing crop and net production of 
Elodea canadensis and other submerged macrophytes in Lake 
Wabamun, Alberta, 3:53687 

THERMAL EFFLUENTS/CHEMICAL REACTIONS 

Multitechnology and supporting research programs 
(Biomathematical studies of ecolo — relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2)) 

THERMAL EFFLUENTS/DIFFUSION 

Modelling of unidirectional thermal diffusers in shallow water, 
3:53534 (PB-275945) 

THERMAL EFFLUENTS/ENVIRONMENTAL EFFECTS 

Multitechnology and supporting research programs 
(Biomathematical studies of ecological relationships changed by 
energy technologies and effects of energy system chemical and 
thermal pollution on aquatic ecosystems), 3:53457 (PNL- 
2500(Pt.2 

THERMAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 

Chalk Point Cooling Tower Project. Environmental Systems 
Corporation's FY77 final report, July 1, 1976-August 31, 1977. 
Volume I. Phase V, analysis and archiving progam, 3: 53446 
(PPSP-CPCTP-20(Vol. 1)) 

Chalk Point Cooling Tower Project. Environmental Systems 
Corporation's FY77 final report, July 1, 1976-August 31, 1977. 
Volume II. Cooling Tower Drift Dye Tracer Experiment (Dye 
tests of vapor plume dispersion in coastal regions), 3:53447 
(PPSP-CPCTP-20(Vol.2)) 
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THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Furnace with heat storage elements (Patent), 3:52850 
THERMAL ENERGY STORAGE EQUIPMENT/ECONOMICS 
Applications of thermal energy storage to process heat storage 
and recovery in the paper and pulp industry, 3:53045 


THERMAL ENERGY STORAGE EQUIPMENT/FEASIBILITY 
STUDIES 


Thermal energy storage for industrial waste heat recovery, 
3:52848 (DOE/NASA/1034-78/2) 
THERMAL ENERGY STORAGE EQUIPMENT/ 
SPECIFICATIONS 
Solar Pilot Plant, Phase I. Preliminary design report. Volume V. 
Thermal storage subsystem. CDRL item 2, 3:52322 (SAN-1109- 
8/7) 
THERMAL INSULATION 
Thermal insulation for reactor pressure vessels (PWR;BWR), 
3:52476 
Utility-sponsored home-insulation programs (Factors in designing 
and implementing), 3:52908 (HCP/W 1227-01) 
THERMAL INSULATION/DESIGN 
Building insulation system and method (Patent), 3:53010 
THERMAL INSULATION/PERFORMANCE TESTING 
PPO foam: liquid hydrogen insulation (Polyphenylene oxide), 
3:52205 
THERMAL PHOTOGRAPHY 
See INFRARED THERMOGRAPHY 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/ENVIRONMENTAL EFFECTS 
Dissolved atmospheric gas supersaturation of water and the gas 
bubble disease of fish. Completion report (O2, N2, CO2, Ar), 
3:53535 (PB-276122) 
Preliminary result of a three dimensional numerical simulation of 
cloud formation over a cooling pond, 3:53445 (CONF-780520-4) 
Thermal pollution, 3:53536 
THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/BOILERS 
Nonlinear dynamic model of once-through boiler for all operating 
conditions, 3:52391 
Synthesis of algorithms for computer-aided calculation of optimal 
eters of control systems, 3:52395 
THERMAL POWER PLANTS/CONTROL ROOMS 
Control rooms of ENEL’s steam power stations. purposes, 
principles, design criteria, automation systems, 3:52401 
THERMAL POWER PLANTS/CONTROL SYSTEMS 
Control rooms of ENEL’s steam power stations. purposes, 
principles, design criteria, automation systems, 3:52401 
Experience of adjustment of automatic control system of 300 MW 
power unit with sliding initial steam pressure, 3:52406 
Synthesis of algorithms for computer-aided calculation of optimal 
parameters of control systems, 3:52395 
THERMAL POWER PLANTS/COOLING SYSTEMS 
Results of investigation of a stepwise steam cooler with water 
injection through a throttle valve, 3:52371 
THERMAL POWER PLANTS/ECONOMIC ANALYSIS 
Peak-load gas turbine plants in power generation, 3:52418 
THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 
Fossil fuel effluents in freshwater ecosystems, 3:53517 (PNL- 
2500(Pt.2)) 
THERMAL POWER PLANTS/FEEDWATER 
Improvement of the thermodynamic method of determination of 
internal operation of feedwater pumps, 3:52398 
Investigation of the possibilities of application of the oxidizing- 
reduction potential to characterize aggressiveness of an aqueous 
medium, 3:52392 
THERMAL POWER PLANTS/GAS TURBINES 
Method of calculation of characteristics of gas-turbine plants 
boosted by injection of water or steam into the high-pressure 
tract, 3:52402 
Peak-load gas turbine plants in power generation, 3:52418 
THERMAL POWER PLANTS/LIQUID WASTES 
Fossil fuel effluents in freshwater ecosystems, 3:53517 (PNL- 
2500(Pt.2)) 
THERMAL POWER PLANTS/OFFSHORE SITES 
Waste-heat-disposal: a cool look at warm water, 3:52432 
THERMAL POWER PLANTS/PUMPS 
—— of condensate pumps in self-regulation conditions, 
THERMAL POWER PLANTS/RETROFITTING 
Specific features of technical and economic justification of the 
terms of replacement of obsolescent thermal power plant 
equipment, 3:52399 
THERMAL POWER PLANTS/THERMAL EFFLUENTS 
Waste-heat-disposal: a cool look at warm water, 3:52432 


THERMONUCLEAR FUELS/PROCESSING 


THERMAL POWER PLANTS/VALVES 

Safety valves and safety devices for conventional and nuclear 

power plants, 3:52708 
THERMAL POWER PLANTS/WASTE HEAT 

Integration of thermal and food processing residuals into a system 
for commercial culture of freshwater shrimp. (power plant 
waste heat utilization in aquaculture). Volume II. Final report 
Jul 74-Oct 76, 3:53043 (PB-276185) 

THERMAL POWER PLANTS/WASTE WATER 

Application of electrocoagulation for purification of oil- 

contaminated waste waters of thermal power plants, 3:52430 
THERMAL REACTORS/REACTOR KINETICS 

MURLI: A multigroup integral transport theory code for thermal 
reactor lattice studies, 3:52670 

Projections of ENDF/B version V performance for fast and 
thermal reactors using sensitivity coefficients, 3:52657 (CONF- 
780401-10) 

THERMAL SHIELDS 

Component and systems development program. Final report. 
Replaceable thermal barriers for high-temperature gas-cooled 
reactor, 3:52517 (GA-A-14710) 

THERMAL WATERS/CHEMICAL COMPOSITION 

Case history of eight drilled wells around Kogomebashi, 
Yugawara geothermal field, Kanagawa Prefecture, 3:52351 

Decreasing of temperature and chemical constituents in thermal 
waters, Tonosawa, Hakone, 3:52331 

Excess *He and ‘He in Galapagos submarine hydrothermal 
waters, 3:52332 

THERMAL WATERS/HEAT LOSSES 

Decreasing of temperature and chemical constituents in thermal 

waters, Tonosawa, Hakone, 3:52331 
THERMAL WATERS/LEVELS 

Level and spouting mechanism of the thermal waters of 

Yugawara, 3:52330 
THERMAL WATERS/ORIGIN 

Thermal regime and hydrothermal energy of the interior of 

southern Kazakhstan, 3:52324 
THERMAL WATERS/TEMPERATURE MEASUREMENT 

Decreasing of temperature and chemical constituents in thermal 

waters, Tonosawa, Hakone, 3:52331 
THERMAL WATERS/WATER CHEMISTRY 

Aluminum flocks yield in mineral waters heated with geothermal 

steam, 3:52355 
THERMIONIC CONVERTERS 

High-temperature, high-power-density thermionic energy 

conversion for space, 3:52781 (N-78-13890) 
THERMIONIC REACTORS 

High-temperature, high-power-density thermionic energy 

conversion for space, 3:52781 (N-78-13890) 
THERMOCOUPLES/STABILITY 
Large decalibrations in Ta-sheathed, AlgOs-insulated Pt/Rh 
thermocouple assemblies during heating to 1330°C, 3:53389 
THERMODYNAMICS 
Thermodynamics and its value as an energy policy tool, 3:52865 
THERMOELECTRIC CONVERSION/EFFICIENCY 
Comments on "Power conversion of energy fluctuations”, 3:52988 
THERMOELECTRIC GENERATORS/DESIGN 

High efficiency thermoelectric generator for the direct conversion 
of heat into electrical energy (Patent), 3:52989 

Microwatt thermoelectric generator (Patent; radioisotope heat 
source), 3:52197 

THERMOMETERS/CALIBRATION 
Kata thermometry in relation to the specific cooling power of a 
mine environment (Coal Mines), 3:51782 
THERMONUCLEAR DEVICES 
See also ORMAK DEVICES 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/BIBLIOGRAPHIES 

Bibliography of Plasma Physics Laboratory reports and 
publications, 1976-1977, 3:54044 (MATT-1(Suppl.6)) 

Short descriptions of thermonuclear facilities of Physical- 
Technical Institute of Academy of Sciences of Ukrainian SSR, 
3:54043 (KFTI-74-39) 

THERMONUCLEAR DEVICES/OPEN CONFIGURATIONS 

Survey of linear magnetic fusion reactors, 3:54123 (LA-UR-78- 
1319) 

THERMONUCLEAR FUELS/COST 

Production of power plant inertial confinement fusion targets, 

3:52184 (UCRL-80163) 
THERMONUCLEAR FUELS/FABRICATION 

Production of power plant inertial confinement fusion targets, 

3:52184 (UCRL-80163) 
THERMONUCLEAR FUELS/PROCESSING 

Hydrogen isotope distillation for the Tritium Systems Test 

Assembly, 3:52183 (LA-UR-78-1325) 





THERMONUCLEAR POWER PLANTS/ 


THERMONUCLEAR POWER PLANTS/ 
COMMERCIALIZATION 
Parametric requirements for noncircular tokamak commercial 
fusion plants 3:54121 (GA-A-14876) 
Parametric requirements for noncircular tokamak commercial 
fusion tog 3:54122 (GA-A-14946) 
THERMONUCLEAR POWER PLANTS/ECONOMIC 
ANALYSIS 
Parametric requirements for noncircular tokamak commercial 
fusion plants 3:54121 (GA-A-14876) 
Parametric requirements for noncircular tokamak commercial 
fusion plants, 3:54122 (GA-A-14946) 
THERMONUCLEAR POWER PLANTS/RADIATION DOSES 
Assessment of radiological releases to the environment from a 
fusion reactor power plant, 3:52188 (ORNL/TM-6368) 
THERMONUCL POWER PLANTS/TOKAMAK TYPE 
REACTORS 


Economic trends of tokamak power plants independent of physics 
ae Ep y 3:54119 (CONF-780508-38) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/HEAT 


Coupled conduction-turbulent convection in a circular tube, 
3: 54167 (BNL-23054) 
Heat transfer in the lithium-cooled blanket of a pulsed fusion 
reactor, 3:54147 (LA-UR-77-1754) 
THERMONUCLEAR REACTOR MATERIALS/ 
BACKSCATTERING 
Plasma-wall interactions, 3:54189 
THERMONUCLEAR REACTOR MATERIALS/CROSS 
SECTIONS 
Macroscopic cross section sensitivity study for the TNS integral 
experiments, 3:54183 (CONF-780622-28) 
a REACTOR MATERIALS/MATERIALS 


Alloy development for irradiation performance: program strategy, 
3:54182 (CONF-780508-36) 
THERMONUCLEAR REACTOR MATERIALS/SPUTTERING 
Plasma-wall interactions, 3:54189 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/COATINGS 


Thin low Z coatings for plasma devices, 3:54181 (ANL/FPP/TM- 
1 


08) 
THERMONUCLEAR REACTOR WALLS/INTERACTIONS 
— — on plasma-wall interaction in the T.F.R. tokamak, 
541 
THERMONUCLEAR REACTOR WALLS/ION 
IMPLANTATION 
Long-term changes in the surface conditions of PLT, 3:54186 


(SAND-77-2073C) 
THERMONUCLEAR REACTOR WALLS/MATERIALS 
TESTING 


Long-term changes in the surface conditions of PLT, 3:54186 
(SAND-77-2 3C) 
THERMONUCLEAR REACTOR WALLS/RADIATION 
HEATING 
Computations of nuclear res 
3:54132 (CONF-780508-48) 
THERMONUCLEAR REACTOR WALLS/RESPONSE 
FUNCTIONS 
Computations of nuclear response functions with MACK-IV, 
3:54132 (CONF-780508-48) 
THERMONUCLEAR REACTOR WALLS/SPUTTERING 
Long-term changes in the surface conditions of PLT, 3:54186 
(SAND-77- ) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects “if either hypothetical or real 
thermonuclear reactors are di: 
See also E-BEAM TYPE REACTORS 
FIELD-REVERSED MIRROR REACTORS 
I-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
PLT REACTORS 
TFTR REACTORS 
THERMONUCLEAR REACTOR WALLS 
TMR REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS 
UWMAK REACTORS 
Production of synthetic methanol from air and water using 
ee thermonuclear reactor power. I. Technology and 
‘gy requirement, 3:52214 
THERMONUCLEAR REACTORS/HYDROGEN 
PRODUCTION 
Hydrogen production from high temperature electrolysis and 
fusion reactor, 3:52199 (BN -24420) 


mse functions with MACK-IV, 
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THERMONUCLEAR REACTORS/LIMITERS 
Toroidal band limiter for a plasma containment device (Patent), 
3:54134 
THERMONUCLEAR REACTORS/MAINTENANCE 
Engineering design considerations for —* maintainability 
of fusion reactors, 3:54188 (VU WFDM-251) 
THERMONUCLEAR REACTORS/MULTIPLICATION 
FACTORS 
Simple measure of merit for fusion feasibility, 3:54157 (ORNL/ 
TM-6362) 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Promotion of research on inertia confinement fusion, 3:54180 
THERMONUCLEAR REACTORS/USES 
Hydrogen production from high temperature electrolysis and 
fusion reactor, 3:52199 (B 24420) 
IONUCLEAR WEAPONS 


See NUCLEAR WEAPONS 
THERMOREGULATION/BIOLOGICAL STRESS 
Conditioned taste aversion in rats exposed to 2450 MHz CW 
microwaves, 3:53736 (UR-3490-1331) 
THETA PINCH/PLASMA DRIFT 
Drift wave excitation in the THETA-pinch high pressure plasma, 
3:54096 (KFTI-75-19) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOCYANIC ACID/ROTATIONAL STATES 
Inversion of the K/sub a/ = 0 and | rotational levels in the lowest 
excited vibrational state of HNCS, 3:53883 
THIOCYANIC ACID/VIBRATIONAL STATES 
Inversion of the K/sub a/ = 0 and 1 rotational levels in the lowest 
excited vibrational state of HNCS, 3:53883 
THIONAPHTHENES/HYDROCRACKING 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Fourth quarterly report, March 20-June 20, 
1976, 3:51676 -2028-T5) 
THIONAPHTHENES/HYDROGENATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Fourth quarterly report, March 20-June 20, 
1976, 3:51676 (FE-2028-T5) 
THORIUM 232 TARGET/NEUTRON REACTIONS 
Level structure of 7*°Th from the °*Th(n,) reaction using 2- and 
24-keV neutrons, 3:53998 (TREE-1116) 
Sensitivity analyses of fast reactor systems including thorium and 
uranium, 3:52576 (CONF-780622-43) 
THORIUM 233/ENERGY LEVELS 
Level structure of 7**Th from the 7°*Th(n,y) reaction using 2- and 
24-keV neutrons, 3:53998 (TREE-1116) 
THORIUM ALLOYS/CATALYTIC EFFECTS 
Studies of the methanation catalysts ThNis and ZrNis by Auger 
and characteristic energy loss spectra, 3:52208 
THORIUM BROMIDES/ PREPARATION 
Thorium tetrabromide scintillators and radiation detection and 
measurement therewith (Patent), 3:53356 
THORIUM CARBIDES/HYDROLYSIS 
HTGR Generic Technology i ep Fuels and Core 
Development Program quarterly progress report for the period 
ending May 31, 1978, 3: 39519 (GA-A-14953) 
THORIUM CYCLE 
High-conversion HTRs and their fuel cycle, 3:52534 
Near-breeding thorium fuel cycle in the pebble-bed HTR, 3:52541 
Reactor performance im — of denatured thorium fuel cycles on 
nuclear growth, 3:52628 (CONF-780545-4) 
THORIUM CYCLE/MOLTEN SALT FUELS 
Molten fluoride mixtures as possible fission reactor fuels, 3:52726 
(CONF-780571-1) 
THORIUM CYCLE/NUCLEAR DATA COLLECTIONS 
Evaluation of fast integral data related to 7**U and thorium, 
3:52658 (CONF-780401-14) 
THORIUM CYCLE/OPTIMIZATION 
Optimal utilization of thorium in LWRs assuming no 
= potential weapons material, 3:52593 


THORIUM CYCLE/PERFORMANCE 
Pers of thorium fueled fast breeders, 3:52589 (HEDL-SA- 
THORIUM CYCLE/PLANNING 
ax of thorium fueled fast breeders, 3:52588 (HEDL-SA- 
Physics developments in the design of alternate fuel systems 
(HTGR), 3:52522 (GA-A-15013) 
THORIUM IODIDES/HYDROGENATION 
Reaction of hydrogen with metallic and reduced halides. The 
requirement of delocalized electrons for reaction, 3:53209 
THORIUM ORES/GEOCHEMICAL SURVEYS 
a and stream sediment reconnaissance basic data 
— —_— NTMS Quadrangle, Nevada, 3:52091 


rocessing 
S-mf- 
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THREE-BODY PROBLEM/DISPERSION RELATIONS 
Dispersion relation approach to three-body systems, 3:53959 
E-BODY PROBLEM/S MATRIX 
*°H and ‘He binding energies in the “truncated t-matrix” 
proximation, 3:53966 
THREE-BODY PROBLEM/SCATTERING AMPLITUDES 
Dispersion relation approach to three-body systems, 3:53959 
ALLOYS/TRANSITION TEMPERATURE 
en ae of fcc-La-heavy-rare-earth alloys, 3:53117 
MY/BIOLOGICAL EFFECTS 
Kinetics of intraepithelial lymphocytes in the small intestine of 
thymus-deprived mice and antigen-deprived mice, 3:53584 
IOCHEMICAL REACTION KINETICS 
Folate-dependent enzymes in cultured Chinese hamster cells: 
folylpolyglutamate synthetase and its absence in mutants 
auxotrophic for clycine + adenosine + thymidine, 3:53570 
'S/IMMUNE REACTIONS 


Activation of immune competence by thymus factors, 3:53607 
OXINE/BIOLOGICAL EFFECTS 
Effect of thyroxin and growth hormone replacement on vanadium 
metabolism in hypophysectiomized rats (**V), 3:53685 
TIDAL PO INOMICS 
Can wave and tidal power be economic, 3:52357 
TIDAL POWER PLANTS/MATHEMATICAL MODELS 
Severn barrage study, 3:52358 
TIME DEPENDENCE 
Role of time as a factor in the toxicity of chemical compounds in 
intermittent and continuous exposures. Part I. Effects of 
continuous exposure, 3:53707 
Role of time as a factor in the toxicity of chemical compounds in 
intermittent and continuous exposures. Part II. Effects of 
intermittent exposure, 3:53708 
TIME-OF-FLIGHT SPECTROMETERS/DESIGN 
Time-of-flight mass spectrometer (Patent), 3:53388 
TIN/SPECTROPHOTOMETRY 
Tentative test method for tin (inorganic) in workplace 
atmospheres (colorimetric method), 3:53428 
TIN ALLOYS/AC LOSSES 
Effect of metallurgical treatments on ac losses of NbsSn produced 
by solid state diffusion, 3:54031 
TIN ALLOYS/PHYSICAL RADIATION EFFECTS 
Changing of the critical current density of NbsSn, 3:53147 
Effect of low-temperature neutron irradiation on the critical 
current of some superconducting materials, 3:53150 
Influence of radiation damage on the maximum attainable 
magnetic field for toroidal fusion magnet systems, 3:53148 
Influence of radiation damages on the superconducting properties 
of NbsSn, 3:53151 
Low-temperature deuteron irradiation of differently reacted 
NbsSn superconductors, 3:53139 
Mechanism for the degradation of superconducting transition 
temperatures on high energy neutron irradiation in A-15 
compounds, 3:53142 
Neutron irradiation effect on NbTi and NbsSn and their 
7 in superconducting magnets for fusion reactions, 
53141 
X-ray study of fission fragment induced structural damage in 
NbsSn, 3:53145 
TIN ALLOYS/SUPERCONDUCTIVITY 
Improvements in critical current densities of NbsSn by solid 
solution additions of Sn in Nb, 3:53126 
TIN COMPOUNDS/CATALYTIC EFFECTS 
Investigation of a tin-antimony catalytic system in the isobutylene 
oxidation reaction, 3:51956 
TIN COMPOUNDS/CHEMICAL VAPOR DEPOSITION 
a of refractory compounds from the gaseous phase, 
TIN OXIDES/ELECTRIC CONDUCTIVITY 
Importance of the electron affinity of oxide-semiconductors as 
used in solar cells, 3:53163 
TISSUE EXTRACTS/ENZYME INHIBITORS 
Preparation and characteristics of a wheat embryo cell-free extract 
active in the synthesis of high molecular weight viral 
lypeptides, 3:53575 
TISSUE EXTRACTS/RNA 
Optimization of phenol extraction procedures for preparation of 
RNA from mammalian lymphoid organs, 3:53631 
TISSUES 
See also SKIN 
TISSUE EXTRACTS 
TISSUES/ACTIVATION ANALYSIS 
Selenium analysis methodology and applications, 3:53184 
TISSUES/MINERALIZATION 
Diet calcium, sex, and age influences on tissue mineralization and 
cholesterol in rats (Mg, Cu, Zn), 3:53718 
TISSUES/POISONING 
Arsenic levels in maternal-fetal tissue sets, 3:53734 


TOKAMAK DEVICES/CHARGED-PARTICLE TRANSPORT 


TITANIUM/ION-ATOM COLLISIONS 
K-shell ionization of elements 15P to 2sNi for 0.4 to 3.8 MeV/amu 
10. B-ion bombardment, 3:53889 
TITANIUM ALLOYS 
See also INCONEL X750 
WASPALOY 
TITANIUM ALLOYS/CORROSION RESISTANCE 
Using titanium to solve corrosion problems in petroleum 
processing, 3:53131 
TITANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of irradiation on the critical currents of alloy and 
compound superconductors, 3:53144 
Effect of low-temperature neutron irradiation on the critical 
current of some superconducting materials, 3:53150 
Influence of radiation damage on the maximum attainable 
magnetic field for toroidal fusion magnet systems, 3:53148 
Low-temperature 30 GeV-proton effects on critical properties of 
type-II superconducting filamentary conductors, 3:53146 
Neutron irradiation effect on NbTi and NbsSn and their 
— in superconducting magnets for fusion reactions, 
41 


TITANIUM ALLOYS/SORPTIVE PROPERTIES 
Use of FeTi hydride for the manufacture and storage of suprapure 
hydrogen, 3:52204 
TITANIUM ALLOYS/TEMPERATURE EFFECTS 
Using titanium to solve corrosion problems in petroleum 
processing, 3:53131 
TITANIUM CHLORIDES/HYDROGENATION 
Reaction of hydrogen with metallic and reduced halides. The 
requirement of delocalized electrons for reaction, 3:53209 
TITANIUM IODIDES/HYDROGENATION 
Reaction of hydrogen with metallic and reduced halides. The 
requirement of delocalized electrons for reaction, 3:53209 
TITANIUM OXIDES/RECOVERY 
Mining and utilization of wester coal, 3:51797 (IS-M-146) 
TMR REACTORS/DESIGN 
Preliminary design study of the Tandem Mirror Reactor (TMR), 
3:54125 (UCRL-52302) 
TMR REACTORS/DIRECT ENERGY CONVERTERS 
Preliminary design study of the Tandem Mirror Reactor (TMR), 
3:54125 (UCRL-52302) 
TMR REACTORS/NEUTRAL ATOM BEAM INJECTION 
Preliminary design study of the Tandem Mirror Reactor (TMR), 
3:54125 (UCRL-52302) 
TMR REACTORS/PLASMA CONFINEMENT 
Preliminary design study of the Tandem Mirror Reactor (TMR), 
3:54125 (UCRL-52302) 
TMR REACTORS/POWER SUPPLIES 
Preliminary design study of the Tandem Mirror Reactor (TMR), 
3:54125 (UCRL-52302) 
TMR REACTORS/REACTOR START-UP 
Preliminary design study of the Tandem Mirror Reactor (TMR), 
3:54125 (UCRL-52302) 
TNS REACTORS/DESIGN 
Oak Ridge TNS/PEPR Program is considering modified physics 
and engineering criteria to ease remote maintenance problems, 
3:54117 (CONF-780508-21) 
TNS quarterly progress report, October-December 1976, 3:54142 
(ORNL/Sub-7117/3) 
TNS REACTORS/MATERIALS HANDLING 
= oo. systems for TFTR and PITR, 3:54162 (CONF- 
-34 
TNS REACTORS/NEUTRAL ATOM BEAM INJECTION 
Neutral beam injection status and R and D needs for TNS, 3:54148 
(CONF-780508-37) 
TNS REACTORS/REMOTE HANDLING 
Oak Ridge TNS/PEPR Program is considering modified physics 
and engineering criteria to ease remote maintenance problems, 
3:54117 (CONF-780508-21) 
TNS REACTORS/REVIEWS 
Oak Ridge TNS Program: a status report, 3:54118 (CONF-780508- 


24) 
TNS REACTORS/SUPERCONDUCTING MAGNETS 
TNS quarterly progress report, October-December 1976, 3:54142 
(ORNL/Sub-7117/3) 
TNS quarterly progress report, January-March 1977, 3:54143 
(ORNL/Sub-7117/5) 
TNS REACTORS/TECHNOLOGY ASSESSMENT 
Neutral beam injection status and R and D needs for TNS, 3:54148 
(CONF-780508-37) 
TOCOPHEROLS 
See VITAMIN E 
TOKAMAK DEVICES 
See also TFR TOKAMAK 
TOKAMAK DEVICES/CHARGED-PARTICLE TRANSPORT 
Simulation of multispecies impurity transport in tokamaks, 3:54081 
(ORNL/TM-6363) 





TOKAMAK DEVICES/FORCE-FREE MAGNETIC FIELDS 


TOKAMAK DEVICES/FORCE-FREE MAGNETIC FIELDS 
High-beta tokamaks surrounded by force-free fields, 3:54052 
TOKAMAK DEVICES/GUIDING-CENTER APPROXIMATION 
Topology of tokamak orbits, 3:54074 (CONF-780705-1) 
TOKAMAK DEVICES/HIGH-BETA PLASMA 
High-beta tokamaks surrounded by force-free fields, 3:54052 
To heated to high beta (Transport models), 3:54073 
(CONF-780702-3) 
TOKAMAK DEVICES/IMPURITIES 
Simulation of multispecies impurity transport in tokamaks, 3:54081 
(ORNL/TM-6363) 
Tokamak plasma diagnosis by surface physics techniques, 3:54060 
(PPPL-1445) 
TOKAMAK DEVICES/MAGNETIC ENERGY STORAGE 
= - study of superconducting inductive energy storages for 
kamak fusion reactor, 3:54146 (JAERI-M-7201) 
TOKAMAK DEVICES/MAGNETOHYDRODYNAMICS 
Tokamaks heated to high beta (Transport models), 3:54073 
(CONF-780702-3) 
TOKAMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Evolution of neutral-beam-driven current in tokamak plasmas, 
3:54160 (PPPL-1438) 
Heating of fusion plasma by sooteiet neutral a, 3:54056 
TOKAMAK DEVICES/NEUTRO IN EMISSIO 
Neutron emission in big tokamaks, 3:54129 
TOKAMAK DEVICES/PLASMA DIAGNOSTICS 
Novel technique for measurement of energetic hydrogen flux to 
the walls in fusion devices, 3:54061 
Tokamak plasma diagnosis by surface physics techniques, 3:54060 
(PPPL-1445) 
Use of optical filters for tokamak plasma spectroscopy, 3:54062 
TOKAMAK DEVICES/PLASMA DRIFT 
—— of trapped electrons on odd “drift” modes in a tokamak, 
:54090 
TOKAMAK DEVICES/PLASMA INSTABILITY 
Plasma stability in tokamak with poloidal divertor, 3:54103 
(PPPL-trans-124) 
TOKAMAK DEVICES/PLASMA MICROINSTABILITIES 
Impurity drift instability of dissipative type, 3:54106 
TOKAMAK DEVICES/RADIATION FLUX 
Novel technique for measurement of energetic hydrogen flux to 
the walls in fusion devices, 3:54061 
TOKAMAK DEVICES/RUNAWAY ELECTRONS 
High coher runaway orbits in the presence of m = 2 magnetic 
:54080 (ORNL/TM-6216) 
TOKAMAK DEVICES/TRAJECTORIES 
Topology of tokamak orbits, 3:54074 (CONF-780705-1) 
TOKAMAK DEVICES/TRAPPED ELECTRONS 
= of trapped electrons on odd “drift” modes in a tokamak, 


3:54090 
TOKAMAK TYPE REACTORS 
See also PLT REACTORS 
TFTR REACTORS 
TNS REACTORS 
UWMAK REACTORS 
TOKAMAK TYPE REACTORS/CHARGED-PARTICLE 
TRANSPORT 
ey transport (Collisional particle and heat transport), 


TOKAMAK TYPE REACTORS/COMMERCIALIZATION 
Parametric requirements for noncircular tokamak commercial 
fusion plants, 3:54121 (GA-A-14876) 
Parametric requirements for noncircular tokamak commercial 
fusion ton 3:54122 (GA-A-14946) 
TOKAMAK TYPE REACTORS/DIVERTORS 
Magnetic divertors, 3:54135 
TOKAMAK TYPE REACTORS/ECONOMIC ANALYSIS 
Economic trends of tokamak J ay plants independent of physics 
scaling models, 3:54119 (CONF-780508-38) 
Parametric requirements for noncircular tokamak commercial 
fusion plants, 3:54121 (GA-A-14876) 
eee dhe greeny for noncircular tokamak commercial 
lants, 3:54122 (GA-A-14946) 
TOKAMA. TYPE REACTORS/FUEL INJECTION SYSTEMS 
Start-up scenarios for tokamak reactors, 3:54149 (CONF-780508- 


42) 
TOKAMAK TYPE REACTORS/IMPURITIES 
New impurity control methods for tokamak fusion power 
reactors, 3:54131 (CONF-780508-47) 
TOKAMAK TYPE REACTORS/LIMITERS 
= limiter for a plasma containment device (Patent), 
TOKAMAK TYPE REACTORS/MAGNET COILS 
Equilibrium field coil considerations for tokamak reactors, 3:54138 
(CONF-780508-49) 
TNS quarterly progress report, April-June 1977, 3:54144 (ORNL/ 
Sub-7117/6) 
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TOKAMAK TYPE REACTORS/MAINTENANCE 
Engineering design considerations for facilitating maintainability 
of fusion reactors, 3:54188 (UWFDM-251) 
TOKAMAK TYPE REACTORS/REACTOR START-UP 
Start-up scenarios for tokamak reactors, 3:54149 (CONF-780508- 
42) 
TOKAMAK TYPE REACTORS/REVIEWS 
Tokamak reactor design studies: progress and prognosis, 3:54120 
(CONF-780508-39) 
TOKAMAK TYPE REACTORS/SIZE 
Economic trends of tokamak power plants independent of physics 
scaling models, 3:54119 (CONF-780508-38) 
TOKAMAK TYPE REACTORS/SUPERCONDUCTING 
MAGNETS 
Design study of superconducting poloidal magnets for a tokamak 
experimental fusion reactor, 3:54140 (JAERI-M-7200) 
Superconducting magnets for fusion reactors, 3:54137 (CONF- 
780508-35) 
TNS quarterly progress report, April-June 1977, 3:54144 (ORNL/ 
Sub-7117/6) 
TOKAMAK TYPE REACTORS/TRANSPORT THEORY 
TRIDENT-CTR: a two-dimensional rt code for CTR 
applications, 3:54079 (LA-UR-78-1288) 
TOKYO FAST SOURCE REACTOR 
See YAYOI REACTOR 
TOLUENE/THERMAL CONDUCTIVITY 
Generalization of data on thermal conductivity and viscosity 
coefficients of toluene in liquid phase, 3:51990 
TOLUENE/VISCOSITY 
Generalization of data on thermal conductivity and viscosity 
coefficients of toluene in liquid phase, 3:51990 
TORNADOES/RISK ASSESSMENT 
Tornado missile risk analysis. Appendixes: anaytical models and 
data bases. Final report, 3:52790 (EPRI-NP-769(App.)) 
TOROIDAL PINCH DEVICES/DESIGN 
Cost-constrained design point for the Reversed-Field Pinch 
Reactor (RFPR), 3:54124 (LA-UR-78-1397) 
TOROIDAL PINCH DEVICES/ELECTRIC POTENTIAL 
Voltages in toroidal pinch experiments, 3:54141 (LA-7335-MS) 
TOROIDAL PINCH DEVICES/MAGNETIC FIELD 
REVERSAL 
Cost-constrained design point for the Reversed-Field Pinch 
Reactor (RFPR), 3:54124 (LA-UR-78-1397) 
TOTAL ENERGY SYSTEMS/OPERATION 
Total energy for hospital mechanical services, 3:53027 
TOTAL ENERGY SYSTEMS/SOLAR ENERGY 
Operating experience at the DOE/Sandia Midtemperature Solar 
Systems Test Facility, 3:52266 (SAND-78-0820C) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS COLLECTORS/COMPARATIVE 
EVALUATIONS 
Optical design of a solar collector for the advanced solar thermal 
electric conversion/process heat program, 3:52312 (Y/Sub-77/ 
14261) 
TOWER FOCUS COLLECTORS/TECHNOLOGY 
ASSESSMENT 
Optical design of a solar collector for the advanced solar thermal 
teasly” conversion/process heat program, 3:52312 (Y/Sub-77/ 
1 
TOWER FOCUS POWER PLANTS/DEMONSTRATION 
PLANTS 


5MW Solar Thermal Test Facility, 3:52264 (SAND-78-1052C) 
TOWER FOCUS POWER PLANTS/PILOT PLANTS 
Solar Pilot Plant: Phase I. Final report, July 1, 1975-July 1, 1977, 
3:52263 (SAN-1109-77-7) 
TOWER FOCUS POWER PLANTS/TEST FACILITIES 
SMW Solar Thermal Test Facility, 3:52264 (SAND-78-1052C) 
Solar Central Power Test Facility heliostat development, 3:52265 
(SAND-78-1177C) 
TOWER FOCUS POWER PLANTS/THERMAL ENERGY 
STORAGE EQUIPMENT 
Solar Pilot Plant, Phase I. Preliminary design report. Volume V. 
Thermal storage subsystem. CDRL item 5 3:52322 (SAN-1109- 


8/7) 
TOXIC MATERIALS 
See also TOXINS 
TOXIC MATERIALS/WASTE DISPOSAL 
—- for radioactive and toxic waster disposal (Patent), 
TOXIC MATERIALS/WASTE PROCESSING 
—_ for radioactive and toxic waster disposal (Patent), 
1 
TOXINS 
See also HAZARDOUS MATERIALS 
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TOXINS/BIOLOGICAL EFFECTS 
of fusicoccin on the activity of a key pH-stat enzyme, 


Properties of radiolabeled a-bungarotoxin derivatives and their 
interaction with nicotinic acetylcholine receptors, 3:53558 
TOXINS/MOLECULAR STRUCTURE 
Properties of radiolabeled a-bungarotoxin derivatives and their 
interaction with nicotinic acetylcholine receptors, 3:53558 
PROCESS 


Some milestone solvent extraction processes at the Oak Ridge 
National Laboratory, 3:52116 
PIPELINE 


See ALASKA OIL PIPELINE 
TRANSFER (ENERGY) 
See ENERGY TRANSFER 
TRANSFER RNA/ACYLATION 
Preparation and characteristics of a wheat embryo cell-free extract 
active in the synthesis of high molecular weight viral 
pol tides, 3:53575 
TRANS RNA/BINDING ENERGY 
Role of h Odified bases in transfer RNA. Solution properties 
of dantleniie monophosphates, 3:53560 
TRANSFER RNA/NUCLEOTIDES 
Role of tcleside mon bases in transfer RNA. Solution properties 
onan = ide monophosphates, 3:53560 
/CRYSTAL FIELD 
“Eeeeoneied pair potential model analysis of the sigma phase 
structure, 3:53084 
TRANSITION ELEMENTS/LATTICE PARAMETERS 
a potential model analysis of the sigma phase 
structure, 3:5 
TRANSITION TEMPERATURE 
Gap anisotropy and T/sub c/ enhancement: general theory, and 
calculations for Nb, using Fermi surface harmonics, 3:54028 
TRANSPLANTS/RESEARCH PROGRAMS 
Activities of the radiobiological institute, the institute for 
experimental gerontology, and the primate center. Annual 
rt, 1976, 3:53664 (N-78-13723) 
TRAN: ORTATION Ss R/ENERGY CONSERVATION 
— Council on Energy Conservation. Paper 8. Energy for 


rt: long-term —— Brees h), 3:52912 
TRANSP: RTATION SYSTEMS BENEFIT ANALYSIS 


= — transport pen an a exaiee, 3:52129 (MLM- 
TRANSPORTATION SYSTEMS/DESIGN 
PuO, transportation safeguard co ts, 3:52123 (AGNS-1040-7) 
TRANSPORTATION SYSTEMS GY CONSERVATION 
Advisory council on energy conservation. Paper 6, freight 
rt: short- and medium-term considerations, 3:52978 
TRANS RTATION SYSTEMS/ENERGY CONSUMPTION 
Advisory council on energy conservation. Paper 6, freight 
rt: short- and medium-term considerations, 3:52978 
TRANSPORTATION SYSTEMS/GOVERNMENT POLICIES 
National = transportation. Volume III. Issues and problems. 
Ninety-Fifth Congress, Second Session, United States Senate. 
March 1978, Publication No. 95-15, 3:52901 
TRANSPORTATION SYSTEMS/PHYSICAL PROTECTION 
DEVICES 
Evaluation of road-transit physical protection systems, 3:52175 
(SAND-78-8650 
TRANSPORTATION SYSTEMS/REGULATIONS 
National sy transportation. Volume III. Issues and problems. 
Ninety-Fifth Congress, Second Session, United States Senate. 
March 1978, Publication No. 95-15, 3:52901 
SURANIUM ELEMENTS 


See also PLUTONIUM 
TRANSURANIUM ELEMENTS/CHEMISTRY 
Proceedings of the Moscow sym: cre, on the chemistry of 
transuranium elements, 3:5323 
TRANSURANIUM ELEMENTS/ENVIRONMENTAL 
TRANSPORT 
logical analyses of Marshall Islands environmental samples, 
1974-1976, 3:53478 (BNL-50796) 
TRANSURANIUM ELEMENTS/MEETINGS 
Proceedings of the Moscow sym a on the chemistry of 
transuranium elements, 3:5323 
TRANSURANIUM ELEMENTS/RADIONUCLIDE 
MIGRATION 
Transuranic complexation in soil and uptake by Li (Role of 
microbial and chemical processes), 3: 3474 pated L _ 2)) 
TRANSURANIUM ELEMENTS/SOIL 
Transuranic cep een in soil and a ae sr by Role of 
microbial and chemical processes), 3:53474 sed ot L-2500(Pt.2)) 
TRANSURANIUM ELEMENTS/TRANSPO 
a of a safe TRU ee pre ll (STRUTS) for 
TRU waste, 3:52130 (MLM-2525(OP)) 


TRITON REACTIONS/PICKUP REACTIONS 


TRAPPED-PARTICLE INSTABILITY/NUMERICAL 
SOLUTION 
a. formulation of the dissipative trapped-electron instability, 
3:54100 


TRAPS/DESIGN 
Progress in radionuclide trap development (LMFBR), 3:52591 
(HEDL-TME-77-85) 


See also PINES 
TREES/GROWTH 
Further studies on the development of tree-ring analysis 
method for constructing heavy metal ee a 3: 53460 
TRI-GAS PROCESS/DATA ACQUISITION SYSTEMS 
Gas generator research and development, TRI-GAS Process. 
Quarterly report, October-December 1977, 3:51681 (FE-1527- 
41 


TRI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 
Gas generator research and development, TRI-GAS Process. 
Quarterly report, October-December 1977, 3:51681 (FE-1527- 
41 


TRIPLET PARTICLES 
See QUARKS 
TRITICUM 
See WHEAT 
TRITIUM/BINDING ENERGY 
5H and ‘He binding energies in the "truncated t-matrix” 
approximation, 3:53966 
Coulomb energies in S-shell nuclei and oe 3:53965 
TRITIUM/BIOLOGICAL RADIATION 
Sublethal effects of tritium on aquatic systems, effects of low-level 
chronic irradiation on embryonic development, effects of 
beryllium and lithium on aquatic systems, and teratogenic 
effects of low-level magnetic fields, 3:53684 (PNL-2500(Pt.2)) 
TRITIUM/CONTAINMENT 
Experiments with a tritium emergency containment system, 
3:54165 (MLM-2528(OP)) 
TRITIUM/COULOMB ENERGY 
Coulomb energies in S-shell nuclei and hypernuclei, 3:53965 
TRITIUM/DIFFUSION 
Dynamic model of tritium cleanup in an enclosure with wall 
diffusion, 3:54166 (UCRL-80572) 
TRITIUM/ISOTOPE SEPARATION 
= separation by selective charge conversion and field 
flection (Patent), 3:52192 
peoies for recovering eva!ved hydrogen enriched with at least 
one heavy hydrogen isotope (Patent), 3:52191 
TRITIUM/ISOTOPIC EXCHANGE 
Kinetics of B-particle-induced exchange between He, D2, and T2 
at 298 K, 3:52187 (UCRL-80442) 
TRITIUM/LEAKS 
Assessment of radiological releases to the environment from a 
fusion reactor power plant, 3:52188 (ORNL/TM-6368) 
Conceptual design of an emergency tritium clean-up system, 
3:54164 (LA-UR-78-1320) 
TRITIUM/MATERIALS HANDLING 
TNS quarterly progress report, October-December 1976, 3:54142 
(ORNL/Sub-7117/3) 
Tritium —e systems for TFTR and PITR, 3:54162 (CONF- 
780508-34) 
TRITIUM/PROCESSING 
Hydrogen isotope distillation for the Tritium Systems Test 
Assembly, 3:52183 (LA-UR-78-1325) 
TRITIUM/RADIOACTIVE WASTE MANAGEMENT 
Tritium control in reprocessing plants (Trilex Process), 3:52118 
(BNWL-tr-322) 
TRITIUM/RADIOACTIVE WASTE PROCESSING 
Tritium waste control: January-March 1978, 3:52138 (MLM-2519) 
TRITIUM/REMOVAL 
Conceptual design of an emergency tritium clean-up system, 
3:54164 (LA-UR-78-1320) 
Dynamic model of tritium cleanup in an enclosure with wall 
diffusion, 3:54166 (UCRL-80572) 
Experiments with a tritium emergency containment system, 
3:54165 (MLM-2528(OP)) 
TRITIUM/TEST FACILITIES 
Results of tritium tests performed on Sandia Laboratories 
decontamination system, 3:52185 (SAND-77-8766) 
TRITIUM COMPOUNDS/SOLIDIFICATION 
Tritium waste control: January-March 1978, 3:52138 (MLM-2519) 
TRITIUM OXIDES/ELECTROLYSIS 
Tritium waste control: January-March 1978, 3:52138 (MLM-2519) 
—— acct abe ee 
raps for seem rogen isoto 3:52186 (UCRL-80443) 
TRITIUM TAR ET/ELECTRO ON REACTIONS 
Coulomb co in S-shell a and h uclei, 3:53965 
TRITON REACTIONS/PICKUP CTIONS 
Nuclear structure of **Pm studied with the (t,a) reaction, 3:53987 





TROUT/AQUACULTURE 


TROUT/AQUACULTURE 
Integration of thermal and Gok promis residuals into a system 
for commercial culture of freshwater shrimp. (power plant 
waste heat utilization in aquaculture). Volume 3. Final report, 
July 1974-October 1976, 3:53688 (PB-275370) 
Integration of thermal and food processing residuals into a system 
for commercial culture of halbeeter shrimp. (power plant 


waste heat utilization in aquaculture). Volume II. Final report 
Jul 74-Oct 76, 3:53043 (PB-276185) 
TRUCKS/HEAT ENGINES 
Utilization of waste heat in trucks for increased fuel economy. 
Final rt, 3:53019 (HCP/M101 1-02) 
TRUCKS IROGEN FUELS 
— experience with a liquid hydrogen fueled vehicle, 


TRUCKS/HYDROGEN STORAGE 
—— experience with a liquid hydrogen fueled vehicle, 
3:5307: 


TRUCKS/INDOOR AIR POLLUTION 
Toxic gases in heavy duty diesel truck cabs. Final report, October 
1976-October 1977, 3:53412 (PB-275957) 
TRUCKS/LEAK TESTING 
Air leakage in refrigerated vans: specification for prototype air 
a test set, 3:53031 (COO-4338-2) 


(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
TUBES/SHOT PEENING 
Procedure and device for the shot processing of the outer surface 
of pin-shaped tubes, 3:52725 
TUBES (CONDUITS) 
See PIPES 
TUFF/HYDROTHERMAL ALTERATION 
Minerals produced during cooling and hydrothermal alteration of 
ash flow tuff from Yellowstone drill hole Y-5, 3:52325 
TUMOR CELLS/MORPHOLOGICAL CHANGES 
Hairy cell leukemia: similarity of cell surface characteristics from 
multiple sites in three patients, 3:53576 (CONF-770333-9) 
TUMOR VIRUSES 
See ONCOGENIC VIRUSES 
TUMORS 
See NEOPLASMS 
TUNGSTEN/ION CHANNELING 
Effect of surface impurities on low-energy implanted-ion depth 
distributions, 3:53116 
TUNGSTEN/ION IMPLANTATION 
Effect of surface impurities on low-energy implanted-ion depth 
distributions, 3:53116 
TUNGSTEN/TENSILE PROPERTIES 
Characterization, shaping, and joining of SiC/superalloy sheet for 
exhaust system components. Final ~ 3:53154 (N-78-13134) 
TUNGSTEN/THERMAL EXPANSIO 
Effect of discontinuities as a means to alleviate thermal expansion 


mismatch e in laminar composites, 3:53086 (N-78-13136) 
TUNGSTEN CARB ES/MECHANICAL PROP 
Cemented carbides for coal mining, 3:51823 
TUNGSTEN CARBIDES/WEAR ISTANCE 
Cemented carbides for coal mining, 3:51823 
TUNGSTEN COMPOUNDS/CATALYTIC EFFECTS 
Active homogeneous catalysts for the water gas shift reaction 
derived from the simple mononuclear carbonyls of iron, 
chromium, molybdenum, and tungsten, 3:52209 
TUNGSTEN OXIDES/LIGHT SCA G 
— — of 1.06 ym laser radiation with variable Z-bar targets, 
TUNGSTEN OXIDES/PHOTOELECTRIC EMISSION 
Interaction of 1.06 xm laser radiation with variable Z-bar targets, 


TUNGSTEN OXIDES/X-RAY SPECTROSCOPY 
— of 1.06 um laser radiation with variable Z-bar targets, 
TUNNELING/EARTHMOVING EQUIPMENT 
Road heading with very high pressure water jets, 3:51820 
TURBIDITY. OTE SENSING 
Study of eet solids in the Requena Dam by remote sensing, 
3:53506 (CONF-770478-P 1) 
TURBINE BLADES/AERODYNAMICS 
Structure of flow after annular cascades with tangential slope of 
nozzle blades, 3:52397 
TURBINE BLADES/CONTROL SYSTEMS 
—— with automatic pitch and yaw control (Patent), 
TURBINE BLADES/DESIGN 
— investigation of the thermal state of turbine blades, 
52411 


TURBINE BLADES/EROSION 
Erosion characteristics of wet steam turbine stages, 3:52409 
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Erosion study in turbomachinery affected by coal and ash 
particles: Phase I¥nterim report, March 1, 1978-May 31, 1978, 
3:52383 (FE-2465-7) 

Investigation of liquid particle motion in turbine stages, 3:52703 

Specific features of evaluation of steam turbine rotor blade erosion 
wear, 3:52400 

TURBINE BLADES/FLUID FLOW 
Characteristics of separation at blade roots in steam turbine stages, 
3:52412 
TURBINE BLADES/MECHANICAL VIBRATIONS 
Theoretical investigations of flutter of axial turbine rotors, 3:52224 
TURBINE BLADES/SERVICE LIFE 

Specific features of evaluation of steam turbine rotor blade erosion 

wear, 3:52400 
TURBINE BLADES/SPATIAL DISTRIBUTION 
Characteristics of separation at blade roots in steam turbine stages, 
3:52412 
TURBINE BLADES/STRESS ANALYSIS 
Analysis of disks of arbitrary profile, 3:52223 
TURBINE BLADES/TEMPERATURE CONTROL 
Experimental investigation of the thermal state of turbine blades, 
3:52411 
TURBOGENERATORS 
See also HYDRAULIC TURBINES 
TURBOGENERATORS/DESIGN 
New design of large generators, 3:52388 
TURBOGENERATORS/ELECTRIC MOTORS 

Operation of turbogenerator as motor with output of reactive 

power, 3:52396 
TURBOGENERATORS/OPERATION 
Operation of turbogenerator as motor with output of reactive 
power, 3:52396 
TURBOGENERATORS/OPTIMIZATION 
Problem of selection of turbogenerator rated voltage, 3:53256 
ENGINES/COMBUSTORS 

Effect of fuel properties on performance of single aircraft turbojet 
combustor at simulated idle, cruise, and takeoff conditions, 
3:53065 (N-78-13056) 

TURBOJET ENGINES/COMPUTER-AIDED DESIGN 

ENGINEL: a single rotor turbojet engine cycle match 
performance program, 3:53028 (N-78-12089) 

ULENT HEATING/CHARGED-PARTICLE TRANSPORT 

Electron heating and anomalous transport in the initial stage of 
turbulent heating of a plasma, 3:54048 (IPPJ-299) 

TURBULENT HEATING/ELECTRON TEMP 

Electron heating and anomalous transport in the initial stage of 

turbulent heating of a plasma, 3:54048 (IPPJ-299) 
TWO-FIREBALL MODEL 

See FIREBALL MODEL 
TWO-PHASE FLOW 

Lumped-parameter modeling of one-dimensional two-phase flow, 
3:52641 (BNL-24483) 

TYPE-II SUPERCONDUCTORS/MAGNETIC FLUX 

Fundamental fluxoid-defect interactions in irradiated 
superconductors, 3:53138 

TYPE-II SUPERCONDUCTORS/PHYSICAL RADIATION 

EFFECTS 

Fundamental fluxoid-defect interactions in irradiated 
superconductors, 3:53138 

TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


U 


UAR 
See EGYPTIAN ARAB REPUBLIC 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
SSR/NATURAL GAS FIELDS 
Improvement of geophysical methods--a way to raise the 
eg of petroleum and gas exploration and prospecting, 
UKRAINIAN SSR/OIL FIELDS 
Improvement of geophysical methods--a way to raise the 
a of petroleum and gas exploration and prospecting, 
ULTRASONIC TESTING 
Localization and description of defects in components in nuclear 
se with the aid of non-destructive test methods, 
Probe carrier for the inspection of welding seams on nozzles and 
pipe connections and of nozzle edges on pressure vessels, 
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especially reactor pressure vessels of nuclear power plants, by 
means of ultrasonics (Patent), 3:52711 
UNDERGROUND DISPOSAL 
Migration of radioactive wastes: radionuclide mobilization by 
complexing agents (Co migration at ORNL burial grounds), 
3:53472 
UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS/RADIATION MONITORING 
Operation FULCRUM: onsite radiological safety report, October 
1976-September 1977, 3:53440 (NVO-0410-45) 
UNDERGROUND MINING 
See also LONGWALL MINING 
OIL SHALE MINING 
ROOM AND PILLAR MINING 
UNDERGROUND MINING/BACKFILLING 
Pumped pack system at Markham Main, 3:51824 
UNDERGROUND MINING/COMMUNICATIONS 
Radio communication in mines, 3:51822 
UNDERGROUND MINING/COMPARATIVE EVALUATIONS 
Retreat mining, 3:51833 
UNDERGROUND MINING/DUSTS 
Control of the mining environment, 3:51836 
Dust suppression by spraying in mine workings, 3:51861 
UNDERGROUND MINING/EXPLOSIONS 
Underground explosions in coal mines, 3:51909 
UNDERGROUND MINING/FIRE HAZARDS 
Automatic detection of methane and fire hazards in hard coal 
mines, 3:51908 
UNDERGROUND MINING/MINE HAULAGE 
Control and automation of hydraulic transportation for 
underground coal mines. Final report, 3:51796 (FE-9140-1) 
Gate belt conveyors, 3:51876 
Shirebrook pneumatic coal transport scheme proved sucessful, 
3:51828 
Transport of men and materials: the problems; some solutions; and 
new concept, 3:51832 
UNDERGROUND MINING/MINE ROADWAYS 
Transport of men and materials: the problems; some solutions; and 
new concept, 3:51832 
UNDERGROUND MINING/MINING EQUIPMENT 
Rock breaking using cutting discs (Tunnelling machines), 3:51864 
UNDERGROUND MINING/NOISE 
Control of the mining environment, 3:51836 
UNDERGROUND MINING/POWERED SUPPORTS 
New methods of calculating loads on supports, 3:51859 
UNDERGROUND MINING/RADIO EQUIPMENT 
Radio communication in mines, 3:51822 
UNDERGROUND MINING/ROCK BURSTS 
Study of gas and coal outbursts, 3:51855 
UNDERGROUND MINING/ROCK DUSTING 
Underground explosions in coal mines, 3:51909 
UNDERGROUND MINING/SAFETY 
Commercialization of methane gas from coal beds and the 
problems involved, 3:51801 (MERC/SP-78/1) 
Control and automation of hydraulic transportation for 
underground coal mines. Final report, 3:51796 (FE-9140-1) 
Market prospects for coalbed methane, 3:51799 (MERC/SP-78/1) 
West Virginia methane presentation, 3:51807 (MERC/SP-78/1) 
UNDERGROUND MINING/STRATA MOVEMENT 
Roof displacement in working thick steeply dipping seams in the 
a to the rise with stowing of the worked-out area, 
51 
UNDERGROUND MINING/SUPPORTS 
Dispersion of contamination on model coal faces, 3:51825 
Method of calculating the optimum support parameters for 
development workings, 3:51860 
UNDERGROUND MINING/TEMPERATURE GRADIENTS 
Temperature and humidity of mine air in workings ventilated for a 
long time, 3:51850 
UNDERGROUND MINING/VENTILATION 
Dependence of coefficient of turbulent methane diffusion in mine 
air on air velocity, based on experiment, 3:51852 
Dispersion of contamination on model coal faces, 3:51825 
Local ventilation of advance headings, 3:51857 
Retreat mining, 3:51833 
Temperature and humidity of mine air in workings ventilated for a 
long time, 3:51850 
UNDERGROUND MINING/WORKING CONDITIONS 
Control of the mining environment, 3:51836 
Kata thermometry in relation to the specific cooling power of a 
mine environment, 3:51782 
UNDERGROUND NUCLEAR STATIONS/PLANNING 
—— of studies on underground nuclear power plant siting, 
:52745 


URALS/GEOCHEMICAL SURVEYS 


UNDERGROUND NUCLEAR STATIONS/SEISMIC EFFECTS 
Seismic calculations for underground reactor buildings, 3:52799 
(Juel-1445) 
UNDERGROUND POWER TRANSMISSION/ELECTRIC 
CABLES 
System for underground distribution of electrical power and 
electrical cable construction for use therein (Patent), 3:52447 
UNIFIED GAUGE MODELS 
See also WEINBERG-SALAM GAUGE MODEL 
UNIFIED GAUGE MODELS/NE 
INTERACTIONS 
Neutral-current structure in SU(2) x U(1) x U(1) gauge models, 
3:53938 
UNIFIED GAUGE MODELS/REVIEWS 
Left-right symmetric gauge theories of weak and electromagnetic 
interactions, 3:53931 (BNL-24129) 
UNIFIED GAUGE MODELS/SUPERSYMMETRY 
Stability and supersymmetry: Models with local gauge symmetry, 
3:53956 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM/AGRICULTURE 
Energy and UK agriculture, 3:52977 
UNITED KINGDOM/COAL RESERVES 
Opencast coal mining in the United Kingdom and its role in the 
mining industry, 3:51827 
UNITED KINGDOM/ECONOMY 
North Sea oil and the UK economy: II, 3:51964 
UNITED KINGDOM/ENERGY CONSERVATION 
Advisory Council on Energy Conservation. Paper 2. Passenger 
transport: short- and medium-term considerations (Monograph), 
3:52914 
Energy conservation (Scotland), 3:52915 
UNITED KINGDOM/ENERGY CONSUMPTION 
Energy and UK agriculture, 3:52977 
UNITED KINGDOM/LAND TRANSPORT 
Advisory Council on Energy Conservation. Paper 8. Energy for 
transport: long-term possibilities (Monograph), 3:52912 
UNITED KINGDOM/NATURAL GAS DISTRIBUTION 
SYSTEMS 
Heave-ho}, 3:52029 
Partial penetration welding: a simplified approach to welded steel 
distribution systems, 3:52032 
UNITED KINGDOM/NUCLEAR INDUSTRY 
Experience of the CEGB with public consultation concerning the 
operation of nuclear power stations, 3:52833 
UNITED KINGDOM/NUCLEAR POWER 
Experience of the CEGB with public consultation concerning the 
operation of nuclear power stations, 3:52833 
UNITED KINGDOM/UNDERGROUND MINING 
Health and safety: mines and quarries, 1976, 3:51907 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE/COSMOLOGICAL MODELS 
High spin effects in superdense matter (Symmetric second-rank 
tensor), 3:54008 (ORO-3992-336) 
UNLOADING (REACTOR) 
See REACTOR FUELING 
UNSEALED SOURCES/MATERIALS HANDLING 
Handling, storage, use, and disposal of unsealed radionuclides in 
hospitals and medical research establishments, 3:52194 
UNSEALED SOURCES/STORAGE 
Handling, storage, use, and disposal of unsealed radionuclides in 
hospitals and medical research establishments, 3:52194 
UNSEALED SOURCES/USES 
Handling, storage, use, and disposal of unsealed radionuclides in 
hospitals and medical research establishments, 3:52194 
UNSEALED SOURCES/WASTE DISPOSAL 
Handling, storage, use, and disposal of unsealed radionuclides in 
hospitals and medical research establishments, 3:52194 
UPSILON RESONANCES/HADRONIC PARTICLE DECAY 
Decay of the upsilon into photons and gluons (Quantum 
chromodynamic perturbation theory), 3:53934 
UPSILON RESONANCES/RADIATIVE DECAY 
Decay of the upsilon into photons and gluons (Quantum 
chromodynamic perturbation theory), 3:53934 
UPSILON RESONANCES /S STATES 
Counting narrow levels of quarkonium, 3:53942 
URAGAN STELLARATOR/PLASMA MICROINSTABILITIES 
High-frequency turbulence of plasma in the “Uragan” stellarator 
with ion-cyclotron pumping, 3:54097 (KFTI-75-19) 
/GEOCHEMICAL SURVEYS 
Bituminological characteristics of deposits in the Paleozoic of the 
Urals, 3:51925 
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URALS/GEOLOGIC FORMATIONS 
Characteristics in the tectonics and prospective gas-petroleum 
content in the Orenburg-Aktyubinsk part of forward folds, 
3:53758 
Southern Urals flysch formation and prospective gas-petroleum 
content of the western framework of the Zilair flysch glacial 
trough, 3:53761 
URALS/GEOLOGIC STRUCTURES 
Basic features in the geological structure, development, and 
petroleum-gas content in the middle section of the Pre-Urals 
marginal deflection, 3:51922 
Certain features of the structural morphology of advanced folds of 
the southern Urals, 3:53759 
Certain problems in the prospective gas and petroleum content 
and formation of graben-like deflections of the southeastern 
slope of the Russian platform, 3:53762 
Comparative characteristics of the geological structure and 
prospective gas and oil content of northern and southern 
ressions of the Pre-Urals marginal deflection, 3:51921 
Sou Urals flysch formation and prospective gas-petroleum 
content of the western framework of the Zilair flysch glacial 
trough, 3:53761 
URALS/GEOLOGY 
Certain problems in the prospective gas and leum content 
and formation of graben-like deflections of the southeastern 
slope of the Russian platform, 3:53762 
Geology and petroleum-gas content of the pre-Urals and the 
western slope of the Urals (Book in Russian), 3:53757 
URALS/LITHOLOGY 
Petroleum exploration in the terrigenous Devonian of the southern 
Volga-Urals province, 3:51924 
URALS/OROGENESIS 
Characteristics in the tectonics and prospective gas-petroleum 
—- in the Orenburg-Aktyubinsk part of forward folds, 
3:53758 
URALS/RESOURCE POTENTIAL 
Comparative characteristics of the geological structure and 
prospective gas and oil content of no and southern 
essions of the Pre-Urals marginal deflection, 3:51921 
Geology and petroleum-gas content of the pre-Urals and the 


western slope of the Urals (Book in Ruslan), 3:53757 
/ TECTONICS 


URALS 

Basic features in the geological structure, development, and 
petroleum-gas content in the middle section of the Pre-Urals 
marginal defiection, 3:51922 

Characteristics in the tectonics and prospective gas-petroleum 
oe in the Orenburg-Aktyubinsk part of forward folds, 

Elements of tectonic and igre zoning of the western 
slope of the southern Urals, 3 

Petroleum a yee mh in the eases Devonian of the southern 
Volga-Urals province, 3:51924 


See also DEPLETED URANIUM 
HIGHLY ENRICHED URANIUM 
URANIUM/BIOLOGICAL ACCUMULATION 
Renal injury and urinary excretion ig, Cd, U, dogs, rats), 3:53719 
URANIUM/CHEMICAL REACTIO 
Traps for scavenging hydrogen nl 3:52186 (UCRL-80443) 
URAN: ON-ATOM COLLISIONS 
Refined ab initio relativistic electron binding-energy and Auger 
transition-energy a 3:53892 
URANIUM/EXPLORATION 
Multilaboratory co ee quality control for the hydrochemical 
and stream sediment reconnaissance, 3:52088 (IS-4411) 
URANIUM/MARKET 
Uranium: key to the nuclear fuel cycle, 3:52081 
NIUM/MEETINGS 
Uranium: supply and demand, 3:52135 
URAN INDESTRUCTIVE ANALYSIS 
Application of nondestructive assay to the plutonium fuel 
fabrication facility, 3:52171 (PNCT-831-76-01) 
URANIUM/QUANTITATIVE CHEMICAL ANALYSIS 
—— spoon Laboratory hydrogeochemical and stream 
it reconnaissance. Preliminary basic data release, 
ym 1°x 2°NTMS area, North Carolina and Virgi 
National Uranium Resource Evaluation Program, 3:53512 
(DPST-78-146-4) 
IEPARATION PROCESSES 
Method for photochemical reduction of urany] nitrate by tri-n- 
butyl phosphate and application of this method to nuclear fuel 
processing (Patent), 3:52120 
Modified Purex process for the separation and recovery of 
plutonium-uranium residues, 3:52115 (RFP-2675) 
LY AND DEMAND 
Uranium: supply and demand, 3:52135 
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URANIUM/TOXICITY 
Renal injury and urinary excretion (H 
URANIUM 23 233 TARGET NEUTRON ACTION 
Measurement of the fission cross sections of uranium-233 and 
= relative to uranium-235 from 1 keV to 30 MeV, 


oo rats), 3:53719 


Quality control and calibration of miniature fission chambers by 
exposure to standard neutron fields. Application to the 
measurement of fundamental integral cross section ratios, 
3:53354 (HEDL-TME-77-34(Vol.1)) 

Sensitivity analyses of fast reactor systems including thorium and 
uranium, 3:52576 (CONF-780622-43) 

URANIUM 234 TARGET/ALPHA REACTIONS 

Levels of **Np excited by the **U(*He,d) and **U(a,t) 

reactions, 3:53996 
URANIUM 234 TARGET/HELIUM 3 REACTIONS 

Levels of 7**Np excited by the *U(*He,d) and ***U(a,t) 

reactions, 3:53996 
URANIUM 235/CAPTURE-TO-FISSION RATIO 
Spectral fine-structure effects in the reactivity-reaction-rate 
method for determining capture-to-fission ratios, 3:53999 
URANIUM 235/CENTRIFUGATION 
Method of controlling a uranium centrifuge (Patent), 3:52098 
URANIUM 235/FISSION 

Cross-section sensitivity analysis of *U and *°*U fission rates 

measured in a graphite-reflected lithium assembly, 3:54007 
URANIUM 235/LASER ISOTOPE SEPARATION 

~— bonny isotope separation process and arrangement (Patent), 

Vibrational theory of polyatomic molecules. Fundamental 
frequencies, overtone and combination bands of *** UF. and 
238UFe, 3:52100 

URANIUM 235 TARGET/NEUTRON REACTIONS 

EBR-II derived fission yields from vanadium ulated fission 
monitors, 3:54003 (HEDL-TME-77-34(Vol.2)) 

Fission product reaction rates for **U in NBS, 3:54000 (HEDL- 
DR year an en 1)) 

uum reaction rates for CFRMF irradiations of 
U, #*Pu, and #*7Np, 3:54001 (HEDL-TME-77- 
(Vol 1) 

Fission product reaction rates for BIG-10 irradiation of **U, 
3*U, *°Pu, and *’Np, 3:54002 (HEDL-TME-77-34(Vol.1)) 

Interlaboratory consensus fission yields and fission 
yields, 3:54005 (HEDL-TME-77-34(Vol.2)) 

Measurement of the fission cross sections of uranium-233 and 
——- relative to uranium-235 from 1 keV to 30 MeV, 


Neutron cross section calculations for *Pu, *'Pu, Pu, *U, 
237), 2°) in the energy region 1-150 keV (Coupled-channels 
method), 3:53994 (LA-tr-78-50) 

Preliminary ISNF fission rates and field characterization, 3:54004 
(HEDL-TME-77-34(Vol.2)) 

Quality control and calibration of miniature fission chambers by 
exposure to standard neutron fields. Application to the 
measurement of fundamental integral cross section ratios, 
3:53354 (HEDL-TME-77-34(Vol.1)) 

Review of cross section data important to the uranium-plutonium 
fuel cycle in thermal reactors, 3:53997 (CONF-780546-1) 

Spectral fine-structure effects in the reactivity-reaction-rate 
method for determining capture-to-fission ratios, 3:53999 

URANIUM 237 TARGET, ON REACTIONS 

Neutron cross section calculations for **Pu, *'Pu, **Pu, **U, 
337, °° in the energy region 1-150 keV (Coupled-channels 
method), 3:53994 (LA-tr-78-50) 

URANIUM 238/CAPTURE-TO-FISSION RATIO 

Spectral fine-structure effects in the reactivity-reaction-rate 

method for determining capture-to-fission ratios, 3:53999 
URANIUM 238/FISSION 

Cross-section sensitivity analysis of **U and ***U fission rates 

measured in a hite-reflected lithium assembly, 3:54007 
URANIUM 238, ISOTOPE SEPARATION 

Vibrational theory of polyatomic molecules. Fundamental 
frequencies, overtone and combination bands of *** UF. and 
238UFe, 3:52100 

URANIUM 238 TARGET/NEUTRON REACTIONS 

EBR-II derived fission yields from vanadium ulated fission 
monitors, 3:54003 (HEDL-TME-77-34(Vol.2)) 

Fission ubea reaction rates for CFRMF irradiations of 

U, **Pu, and **7Np, 3:54001 (HEDL-TME-77- 
s4(Vol 1) 

Fission product reaction rates for BIG-10 irradiation of ***U, 
238, %°Py, and %7Np, 3:54002 Lo ymatpas tay Nae a i)) 

Interlaboratory consensus fission yields and s 
yields, 3:54005 (HEDL-TME-77-34(Vol.2)) 

ISNF fission rates and field characterization, 3:54004 
(HEDL-TME-77-34(Vol.2)) 
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Quality control and calibration of miniature fission chambers by 
exposure to standard neutron fields. Application to the 
measurement of fundamental integral cross section ratios, 
3:53354 (HEDL-TME-77-34(Vol.1)) 

Review of cross section data important to the uranium-plutonium 
fuel cycle in thermal reactors, 3:53997 (CONF-780546-1) 

Spectral fine-structure effects in the reactivity-reaction-rate 
method for determining capture-to-fission ratios, 3:53999 

URANIUM 239 TARGET/NEUTRON REACTIONS 
Neutron cross section calculations for **Pu, **?Pu, Pu, 7°U, 

237U), %°U in the energy region 1-150 keV (Coupled-channels 
method), 3:53994 (LA-tr-78-50) 

URANIUM CARBIDES/CHEMICAL PREPARATION 
Equilibrium thermodynamics of mixed carbide fuel, 3:52102 

(CONF-780622-26) 

URANIUM CARBIDES/FABRICATION 

Fabrication of uranium carbide/beryllium carbide/graphite 
experimental-fuel-element specimens, 3:52735 (Y-2121) 
Pyrolytic carbon-caoted nuclear fuel (Patent), 3:52108 

URANIUM CARBIDES/HYDROLYSIS 

HTGR Generic Technology Program Fuels and Core 
Development Pro uarterly progress report for the period 
) 


gram q 
ending May 31, 1978, 3:52519 (GA-A-14953 
DEPOSITS/EXPLORATION 


Uranium hydrogeochemical and stream sediment reconnaissance 
of the Rawlins NTMS quadrangle, Wyoming, 3:52090 (LA- 
7179-MS) 

URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment reconnaissance basic data 
report for Winnemucca NTMS Quadrangle, Nevada, 3:52091 
(UCRL-52469) 

Wide-spaced uranium geochemical survey in the Plainview, 
Lubbock, and Big Spring Quadrangles, Texas, 3:52089 (K/UR- 


10) 
URANIUM DEPOSITS/GEOLOGICAL SURVEYS 

Geologic setting and relevant exploration features of the Jabiluka 
uranium d its, 3:52092 

URANIUM DEPOSITS/GEOLOGY 

Discussions of the uranium geology working groups IGC, Sydney. 
Record of a technical committee meeting held during the 25th 
International Geological Congress in Sydney, Australia, August 
1976, 3:52082 

URANIUM DEPOSITS/PROSPECTING 

Multilaboratory analytical quality control for the hydrochemical 

and stream sediment reconnaissance, 3:52087 (IS-4384) 

evaluation of thé uranium favorability in the 
Kaiparowits Plateau Region, Garfield and Kane Counties, Utah, 
3:52085 (GJBX-64-78) 

Preliminary study of the uranium favorability of the Latah 
Formation, eastern Washington and northern Idaho, 3:52086 
(GJBX-75-78) 

Wide-spaced uranium geochemical survey in the Plainview, 
Lubbock, and Big Spring Quadrangles, Texas, 3:52089 (K/UR- 


10) 
URANIUM DEPOSITS/SPONTANEOUS FISSION 
Elements for a synthesis of the results obtained in the field of 
ree 335) natural Oklo reactors and their vicinity, 3:52084 
-tr-78- 
URANIUM DIOXIDE/CHEMICAL PREPARATION 
Nuclear fuel research and development - influence of various 
manufacturing parameters on some characteristics of UO, 
powders and their sintering behaviour, 3:52104 (INIS-mf-4052) 
URANIUM DIOXIDE/DENSITY 
Correlations between different methods of UO: pellet density 
measurement, 3:52105 (JAERI-M-7158) 
URANIUM DIOXIDE/DIFFUSION 
Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, October 1-December 31, 1977 
(LMFBR; time-dependent aerosol suspension behavior), 3:52807 
(NUREG/CR-0084) 
URANIUM DIOXIDE/EVAPORATION 
Close-in sampling of aerosols from fission vaporized UO: fuel 
(LMFBR),. 3: $2823 (SAND-78-0257C) 
URANIUM DIOXIDE/FABRICATION 
Application of gel microsphere processes to preparation of 
Sphere-Pac nuclear fuel, 3:52101 (CONF-780545-2) 
Pyrolytic carbon-caoted nuclear fuel (Patent), 3:52108 
URANIUM DIOXIDE/PHASE STUDIES 
Equilibrium thermodynamics of mixed carbide fuel, 3:52102 
(CONF-780622-26) 
URANIUM DIOXIDE/SINTERING 
Nuclear fuel research and development - influence of various 
manufacturing parameters on some characteristics of UO. 
powders and their sintering behaviour, 3:52104 (INIS-mf-4052) 
Sinterability and characterization of some UO. and PuO2 powders, 
3:52731 (PNCT-831-76-01) 


URBAN AREAS/LIGHTING SYSTEMS 


URANIUM DIOXIDE/STOICHIOMETRY 
Determination of O/M ratio for mixed oxide fuel, (3). Reducing 
condition for thermogravimetric method, 3:52732 (PNCT-831- 
76-01) 
URANIUM HEXAFLUORIDE/CONTAINERS 
Evaluation of a redesigned 3/4-inch uranium hexafluoride cylinder 
valve stem, 3:53278 (GAT-920) 
URANIUM HEXAFLUORIDE/ENERGY LEVELS 
Laser-induced time-resolved emission of electronically-excited 
UF, (Lifetime, self-quenching plots), 3:53879 
URANIUM HEXAFLUORIDE/FLUORESCENCE 
Laser-induced fluorescence of gaseous UF in the A-X band, 
3:53867 
URANIUM HEXAFLUORIDE/SCINTILLATION QUENCHING 
Quenching of electronically-excited UF. emission by selected 
organics (Rate constants), 3:53880 
Quenching of electronically excited UF by selected inorganics 
(Rate constants), 3:53881 
URANIUM HEXAFLUORIDE/VIBRATIONAL STATES 
Vibrational theory of polyatomic molecules. Fundamental 
frequencies, overtone and combination bands of 7**UF¢ and 
238UF¢, 3:52100 
URANIUM ISOTOPES/ENVIRONMENTAL TRANSPORT 
Radioecology of uranium and radioecology of waste management 
areas (ROWMA), 3:53479 (PNL-2500(Pt.2)) 
URANIUM ISOTOPES/LASER ISOTOPE SEPARATION 
= mass isotope separation process and arrangement (Patent), 
:52099 


URANIUM ORES/MINERALIZATION 
Discussions of the uranium geology working groups IGC, Sydney. 
Record of a technical committee meeting held during the 25th 
International Geological Congress in Sydney, Australia, August 
1976, 3:52082 
URANIUM ORES/ORE PROCESSING 
Heap leaching of uranium: a case history, 3:52095 
URANIUM ORES/SOLUTION MINING 
In situ solution mining technique (Patent), 3:52094 
Method for the recovery of a material (Patent), 3:52093 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES/LASER-RADIATION HEATING 
Calculational and experimental approaches to the equation of state 
of irradiated fuel, 3:52107 (KFK-2493) 
URANIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Calculational and experimental approaches to the equation of state 
of irradiated fuel, 3:52107 (KFK-2493) 
URANIUM RESERVES/GLOBAL ASPECTS 
Uranium: key to the nuclear fuel cycle, 3:52081 
URANYL COMPOUNDS/REDUCTION 
Method for photochemical reduction of uranyl nitrate by tri-n- 
butyl phosphate and application of this method to nuclear fuel 
processing (Patent), 3:52120 
AN AREAS 


Carcinoembryonic antigen (CEA) in urban populations: 

epidemiological studies, 3:53612 
URBAN AREAS/AIR POLLUTION 

Urban airborne trace metals and associated mortality: some 

epidemiological observations, 3:53431 
URBAN AREAS/ENERGY CONSERVATION 

Assistance in local governments energy conservation in 
Massachusetts. Volume 5. Final report-project overview. Final 
report 1975-77, 3:53001 (PB-276797) 

Energy management for California cities. Volume 1. Executive 
summary. Urban energy management study 1975-76 (final), 
3:53002 (PB-276799) 

Energy management for California cities. Volume 2. Project 
overview and conservation survey. Urban energy management 
study 1975-76 (final), 3:53003 (PB-276800) 

Energy management for California cities. Volume 3. Energy 
supply and demand, Anaheim. Urban energy management study 
1975-76 (final), 3:53004 (PB-276801) 

Energy management for California cities. Volume 4. Energy 
management plan, Anaheim. Urban energy management study 
1975-76 (final), 3:53005 (PB-276802) 

Energy management for California cities. Volume 5. 
Implementation plan, Anaheim. Urban energy management 
study 1975-76 (final), 3:53006 (PB-276803) 

Energy management for California cities. Volume 6. Sample 
energy policy analyses and statements. Urban ener 
management study 1975-76 (final), 3:53007 (PB-276808 

Planning program to accelerate energy conservati 
municipalities. Interim report, 3:52907 (HCP/MS017-01/ 1) 

URBAN AREAS/LIGHTING SYSTEMS 

Assistance in local government energy conservation in 
Massachusetts. Volume 2. Ener ment in municipal 
street lighting. Final report 1975-77, 3:53049 (PB-276795) 





URBAN AREAS/MASS TRANSIT SYSTEMS 


URBAN AREAS/MASS TRANSIT SYSTEMS 
Feasibility study of shared-ride auto transit. Final report, 3:53033 
(PB-276539) 
UREA/METABOLISM 
Nickel and the metabolism of urea by Lemna paucicostate 
Hegelm. 6746, 3:53601 
URINE/ACTIVATION ANALYSIS 
Elemental content of animal feed, animal excreta, and sewage 
sludge (Neutron activation analysis), 3:53465 
US DOE/CONTRACTS 
mI) Program: program summary, 3:52234 (DOE/ET- 
US DOE/MANUALS 
Basic Auditor Student Reference, 3:51980 (TID-28609) 
US DOE/RESEARCH PROGRAMS 
MD) Program: program summary, 3:52234 (DOE/ET- 
/1 
Solar Thermal Power Systems Program: program summary, 
3:52261 (DOE/ET-0018/1) 
US EPA/LEGAL ASPECTS 
Environmental Protection Agency needs congressional guidance 
and support to guard the public in a period of radiation 
proliferation. Report to the congress, 3:53677 (PB-276107) 
US NBS REACTOR 
See NBSR REACTOR 
US NRC/REACTOR LICENSING 
“— summary report, 3:52624 (NUREG-0380(Vol.2)(No.4)) 
See also ALABAMA 
ALASKA 
APPALACHIA 
ARIZONA 
CALIFORNIA 
COLORADO 
FLORIDA 
GEORGIA 
HAWAII 
IDAHO 
ILLINOIS 
INDIANA 
IOWA 
KENTUCKY 
LOUISIANA 
MARYLAND 
MASSACHUSETTS 
MICHIGAN 
MINNESOTA 
MISSISSIPPI 
MONTANA 
NEBRASKA 
NEVADA 
NEW HAMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
NORTH DAKOTA 
OHIO 
OREGON 
PENNSYLVANIA 
SOUTH CAROLINA 
TENNESSEE 
TEXAS 
UTAH 
VIRGINIA 
WASHINGTON 
WEST VIRGINIA 
WYOMING 
USA/COAL DEPOSITS 
Mining and utilization of wester coal, 3:51797 (IS-M-146) 
USA/COAL MINING 
Mining and utilization of wester coal, 3:51797 (IS-M-146) 
US AL RESERVES 
Environmental control implications of generating electric power 
from coal. 1977 technology status report. Appendix A (Part 2). 
Coal pr tion and cleaning assessment study appendix, 
3:51865 (ANL/ECT-3(App.A)(Pt.2)) 
USA/ENERGY CONSERVATION 
Energy demand and conservation analysis, 3:52906 (BNL-24328) 
U.S. energy conservation could benefit from experiences of other 
countries, 3:52909 (PB-276006) 
USA/ENERGY DEMAND 
Energy demand and conservation analysis, 3:52906 (BNL-24328) 
US GY FACILITIES 
Projects to expand energy sources in the western states: an update 
of Information Circular 8719 (24 states west of the Mississippi 
River), 3:52890 (BM-IC-8772) 
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USA/ENERGY SHORTAGES 
United States energy outlook, 3:52920 
USA/ENERGY SOURCE DEVELOPMENT 
Projects to expand energy sources in the western states: an update 
of Information Circular 8719 (24 states west of the Mississippi 
River), 3:52890 (BM-IC-8772) 
USA/ENERGY SUPPLIES 
United States energy outlook, 3:52920 
USA/GEOGRAPHY 
Impact of remote sensing on United States’ geography: the past in 
perspective, present realities, future potentials, 3:53799 (CONF- 
770478-P1) 
USA/LEGISLATION 
Coal Loan Guarantee Program (P.L. 94-163). Final 
Environmental Impact Statement, 3:51889 (DOE/EIS-0004) 
Miner training needs grow with demand for energy: new 
standards will be proposed, 3:51904 
Requirements for environmental monitoring, assessment, and 
controls for nonnuclear energy demonstration projects. Report 
to Congress, prepared in fulfillment of Public Law 95-39, 
Section 113, 3:51778 (DOE/EV-0014) 
USA/OIL SHALES 
Bituminous shales: their time has come, 3:52068 
USA/POWER DEMAND 
Demand for electric energy in the United States, 3:52971 
USA/REMOTE SENSING 
Overview of remote sensing technology transfer in Canada and 
the United States, 3:53780 (CONF-770478-P1) 
USA/URANIUM RESERVES 
Uranium: key to the nuclear fuel cycle, 3:52081 
USA/WIND POWER 
Siting handbook for small wind energy conversion systems, 
3:52367 (PNL-2521) 
USSR 
See also UKRAINIAN SSR 
USSR/BITUMINOUS MATERIALS 
Bituminological characteristics of deposits in the Paleozoic of the 
Urals, 3:51925 
USSR/COAL DEPOSITS 
Comparative characteristics of vitrinites of carboniferous coals of 
the Ukraine and Jurassic coals of Siberia, 3:51732 
USSR/COAL MINES 
Project solutions for construction of the “Vostochnyi” open pit 
mine, 3:51826 
USSR/COAL RESERVES 
Coal in the Soviet Union, 3:51817 
Development of Siberian wealth, 3:51794 
USSR/ENERGY MODELS 
Review of energy models, No. 3. Methods and models for 
optimization of energy systems development: Soviet experience. 
Research report, 3:52863 (PB-276067) 
USSR/ENERGY SOURCE DEVELOPMENT 
Systems approach to development planning of the fuel power 
industry of a planned-economy country. Research report, 
3:52864 (PB-276069) 
USSR/GEOTHERMAL FIELDS 
Geothermal fields of the Baikal rift zone, 3:52329 
USSR/GEOTHERMAL RESOURCES 
Thermal regime and hydrothermal energy of the interior of 
southern Kazakhstan, 3:52324 
USSR/HEAT FLOW 
a of the thermal field of the Pripyat depression, 
USSR/HYDROTHERMAL SYSTEMS 
Thermal regime and hydrothermal energy of the interior of 
southern Kazakhstan, 3:52324 
USSR/NATURAL GAS DEPOSITS 
Basic features in the geological structure, development, and 
petroleum-gas content in the middle section of the Pre-Urals 
marginal deflection, 3:51922 
Characteristics in the tectonics and prospective gas-petroleum 
——_ in the Orenburg-Aktyubinsk part of forward folds, 
Comparative characteristics of the geological structure and 
prospective gas and oil content of northern and southern 
depressions of the Pre-Urals marginal deflection, 3:51921 
Elements of tectonic and gas-petroleum zoning of the western 
slope of the southern Urals, 3:53760 
Prospects of discovering pay deposits of petroleum in the 
carbonate strata of the Serpukhov supra-horizon in the Timano- 
Pevhor petroleum-gas province, 3:51923 
USSR/NATURAL GAS INDUSTRY 
a of petroleum and gas industry in the soviet period, 
be a of the USSR and prospects of the development, 
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USSR/PETROLEUM DEPOSITS 

Basic features in the geological structure, development, and 
petroleum-gas content in the middle section of the Pre-Urals 
marginal deflection, 3:51922 

Bituminological characteristics of deposits in the Paleozoic of the 
Urals, 3:51925 

Certain problems in the prospective gas and petroleum content 
and formation of graben-like deflections of the southeastern 
slope of the Russian platform, 3:53762 

Characteristics in the tectonics and prospective gas-petroleum 
content in the Orenburg-Aktyubinsk part of forward folds, 
3:53758 

Comparative characteristics of the geological structure and 
prospective gas and oil content of northern and southern 
depressions of the Pre-Urals marginal deflection, 3:51921 

Elements of tectonic and gas-petroleum zoning of the western 
slope of the southern Urals, 3:53760 

Petroleum exploration in the terrigenous Devonian of the southern 
Volga-Urals province, 3:51924 

Prospects of discovering pay deposits of petroleum in the 
carbonate strata of the Serpukhov supra-horizon in the Timano- 
Pevhor petroleum-gas province, 3:51923 

Southern Urals flysch formation and prospective gas-petroleum 
content of the western framework of the Zilair flysch glacial 
trough, 3:53761 

USSR/PETROLEUM INDUSTRY 
Electrification of petroleum and gas industry in the soviet period, 
3:51937 
USSR/VOLCANISM 
Radon anomalies and volcanic eruptions, 3:52327 
UTAH/COAL DEPOSITS 

Annotated bibliography of natural resource information: Southern 
Utah. Final report, 3:51790 (PB-275964) 

Annotated bibliography of natural resource information: Powder 
River Basin, Northeastern Wyoming/Southeastern Montana. 
Final report, 3:52895 (PB-275996) 

UTAH/RESOURCE ASSESSMENT 

Annotated bibliography of natural resource information: Southern 
Utah. Final report, 3:51790 (PB-275964) 

Annotated bibliography of natural resource information: Powder 
River Basin, Northeastern Wyoming/Southeastern Montana. 
Final report, 3:52895 (PB-275996) 

UTAH/URANIUM DEPOSITS 

Preliminary evaluation of the uranium favorability in the 
Kaiparowits Plateau Region, Garfield and Kane Counties, Utah, 
3:52085 (GJBX-64-78) 

UWMAK REACTORS/RADIATION DOSES 

Assessment of radiological releases to the environment from a 

fusion reactor power plant, 3:52188 (ORNL/TM-6368) 


Vv 


VALVES/BELLOWS 
Method of installing isolation valve in a containment vessel 
(Patent), 3:52722 
VALVES/EVALUATION 
Evaluation of a redesigned 3/4-inch uranium hexafluoride cylinder 
valve stem, 3:53278 (GAT-920) 
VALVES/SEALS 
Further development of the spindle seal on reactor valves and 
development for increasing serviceability. Initial results of the 
BMFT development project, 3:52706 
VALVES/SPECIFICATIONS 
Safety valves and safety devices for conventional and nuclear 
power plants, 3:52708 
VALVES/THERMAL ANALYSIS 
Coal gasification valves: Phase I. Thermal analysis report, 3:51689 
(FE-2355-16(Add.A)) 
VAN DE GRAAFF ACCELERATORS/BEAM STRIPPERS 
Beam quality restoration through gas prestripping of molecular 
ions in tandem accelerators, 3:53348 
VANADIUM/BIOLOGICAL ACCUMULATION 
Accumulation of heavy metals by some solitary tunicates, 3:53522 
VANADIUM/CHARGED-PARTICLE TRANSPORT 
Lattice atom displacements produced near the end of implanted 
a — (Mean free path, vcancy production, excess range), 
VANADIUM/MAGNETIC FLUX 
— of voids on the superconducting properties of vanadium, 


VEHICLES/MATERIALS HANDLING 


VANADIUM/PERMEABILITY 
Lattice atom displacements produced near the end of implanted 
* tracks (Mean free path, vcancy production, excess range), 
3:53136 
VANADIUM/PHYSICAL RADIATION EFFECTS 
Effect of low-temperature neutron irradiation on the critical 
current of some superconducting materials, 3:53150 
Lattice atom displacements produced near the end of implanted 
p* tracks (Mean free path, vcancy production, excess range), 
3:53136 
VANADIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 
VANADIUM 48/METABOLISM 
Effect of thyroxin and growth hormone replacement on vanadium 
metabolism in hypophysectiomized rats (**V), 3:53685 
VANADIUM 48/RADIOECOLOGICAL CONCENTRATION 
Effect of thyroxin and growth hormone replacement on vanadium 
metabolism in hypophysectiomized rats (**V), 3:53685 
VANADIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 
Low-temperature 30 GeV -proton effects on critical properties of 
type-II superconducting filamentary conductors, 3:53146 
Neutron irradiation of superconducting compounds, 3:53149 
VANADIUM SILICIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Effect of temperature on the electronic instability and the 
crystalline phase change at low temperature of V3Si type 
compounds, 3:53170 (N-78-12867) 
VANADIUM SILICIDES/ELECTRONIC STRUCTURE 
Effect of temperature on the electronic instability and the 
crystalline phase change at low temperature of V3Si type 
compounds, 3:53170 (N-78-12867) 
VANADIUM SILICIDES/PHYSICAL RADIATION EFFECTS 
Radiation damage and superconductivity in V3Si single crystals, 
3:53140 
VANADIUM SILICIDES/TRANSITION TEMPERATURE 
ar damage and superconductivity in V3Si single crystals, 
53140 
VECTOR DOMINANCE MODEL/PHOTONS 
Hadronic properties of the photon in high-energy interactions, 
3:53914 
VECTOR MESONS 
(Mesons with spin-one.) 
VECTOR MESONS/ELECTROPRODUCTION 
Hadronic properties of the photon in high-energy interactions, 
3:53914 
VECTOR MESONS/PARTICLE DECAY 
Light-plane commutators and corrections to partial conservation 
of axial-vector current, 3:53930 
VECTOR MESONS/PHOTOPRODUCTION 
oe properties of the photon in high-energy interactions, 
753914 
VEGETABLES 
(Edible parts of plants only.) 
See also PEAS 
SOYBEANS 
SPINACH 
VEGETABLES/CHEMICAL ANALYSIS 
Concentrations of radionuclides and selected stable elements in 
peo _ vegetables (Effluents from coal-fired steam plant), 
:5347 
Lead and cadmium content of urban garden vegetables, 3:53467 
VEGETABLES/CONTAMINATION 
Concentrations of radionuclides and selected stable elements in 
fruits and vegetables (Effluents from coal-fired steam plant), 
3:53473 
Contamination of vegetation, soil, snow, and garden crops by 
atmospheric deposition of mercury from a chlor-alkali plant, 
3:53436 
Lead and cadmium content of urban garden vegetables, 3:53467 


See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/ENERGY CONSERVATION 
Assistance in local government energy cvaservation in 
Massachusetts. Volume 3. Energy management in municipal 
fleets. Final report 1975-77, 3: 33034 (PB-276796) 
VEHICLES/MATERIALS HANDLING 
Transport of men and materials: the problems; some solutions; and 
new concept, 3:51832 





VENTILATION SYSTEMS/AFRODYNAMICS 


VENTILATION SYSTEMS/AERODYNAMICS 
Redistribution of air by ventilator operating without a crossbar, 
3:53329 
VERTICAL AXIS TURBINES 
See also GIROMILL TURBINES 
VERTICAL AXIS TURBINES/SUPPORTS 
Wind driven high altitude power apparatus (Patent), 3:52364 
VESSELS 


See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VIDICONS/SENSITIVITY 
High sensitivity image intensifier-TV detector for x-ray diffraction 
studies., 3:53357 
VIRGINIA/BLACK SHALES 
Black shale studies in Kentucky. Quarterly report, October- 
December 1977, 3:52069 Ag y 
VIRGINIA/GEOCHEMICAL SURVEYS 
Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, 
Greensboro 1° x 2° NTMS area, North Carolina and Virginia. 
National Uranium Resource Evaluation Program, 3:53512 
(DPST-78-146-4) 
VIRGINIA/GEOLOGICAL SURVEYS 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, October 1- 
December 31, 1977, 3:52323 (VPI-SU-5648-1) 
VIRGINIA/GEOTHERMAL EXPLORATION 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, October 1- 
December 31, 1977, 3:52323 (VPI-SU-5648-1) 
VIRGINIA/GEOTHERMAL RESOURCES 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, October 1- 
December 31, 1977, 3:52323 (VPI-SU-5648-1) 
VIRUSES 
See also BACTERIOPHAGES 
ONCOGENIC VIRUSES 
SIMIAN VIRUS 
VIRUSES/BIOLOGICAL EFFECTS 
Transfection of Fv-1 permissive and restrictive mouse cells with 
integrated DNA of murine leukemia viruses, 3:53588 
VIRUSES/DNA 
Dextran sulfate as a contaminant of DNA extracted from 
— viruses and as an inhibitor of DNA polymerases, 
53 
VIRUSES/IMMUNE REACTIONS 
———- of hepatitis B virus-specific markers in asymptomatic 
titis B surface antigen carriers, 3:53625 
VIRU ES/INFECTIVITY 
Expression of hepatitis B virus-specific markers in asymptomatic 
titis B surface antigen carriers, 3:53625 
L oo infectivity for type N and B mouse embryo cells, 
Transfection of Fv-1 —— and restrictive mouse cells with 
integrated DNA of murine leukemia viruses (host range 
restriction/Fv-1 gene/DNA transfection), 3:53622 
VIRUSES/MOLECULAR STRUCTURE 
Direct evidence for 6-fold symmetry of the herpesvirus hexon 
mere, 3:53619 
VIRUSES/POLYPEPTIDES 
Preparation and characteristics of a wheat embryo cell-free extract 
active in the synthesis of high molecular weight viral 
lypeptides, 3:53575 
VIRUSES/RESEARCH PROGRAMS 
Annual highlights, Environmental Programs of the Department of 
Ener; vascnnt and Environment, 3:53405 (BNL-50783) 
FLOW/BOUNDARY LAYERS 
“eae analysis of laminar boundary layer flow over a periodic 
wavy surface, 3:53906 
VISIBLE RADIATION/FOCUSING 
Self-focusing: from transient to quasi-steady-state, 3:54037 
VITAMIN C 
See ASCORBIC ACID 
VITAMIN E/BIOLOGICAL EFFECTS 
Vitamin E deficiency worsens hematological response to lead 


“i poison isoning (Rats), 3 3:53714 


— configurations for controlling sodium void worth in large 
FBR cores, 3:52587 (HEDL-SA-1325) 
VOID COEFFICIENT/CALCULATION METHODS 
Present status of sodium void reactivity predictions in 
conventional and nonconventional fast reactor core designs, 
3:52561 (CONF-780401-) 
VOID FRACTION/MEASURING INSTRUMENTS 
Optical probe for local void fraction and interface velocity 
measurements (BWR; PWR), 3:52464 (BNL-NUREG-50791) 
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VOLCANIC ROCKS/HYDROTHERMAL ALTERATION 
Discrimination of rock types and detection of hydrothermally 
altered areas in south-central Nevada by the use of computer- 
enhanced ERTS images, 3:53833 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VRAIN REACTOR/FUEL MANAGEMENT 
HTGR Generic Technology Program. Materials technology 
reactor operating experience medium-enriched-uranium fuel 
development. Quarterly progress report for the period ending 
April 30, 1978, 3:52520 (GA-A-14962) 
VRAIN REACTOR/PRESSURE VESSELS 
HTGR Generic Technology Program. Materials technology 
reactor operating experience medium-enriched-uranium fuel 
development. Quarterly progress ry for the period ending 
April 30, 1978, 3:52520 (GALA-14 
VRAIN REACTOR/REACTOR STARE-UP 
Comprehensive study of the operating and testing experience 
during the startup and initial operation at the Fort St. Vrain 
HTGR. Phase 3. Initial startup and operation at power phase. 
Key phase report, 3:52516 (EPRI-NP-760) 
VRAIN REACTOR/SCRAM 
High-Temperature Gas-Cooled Reactor safety studies for the 
Division of Reactor Safety Research. Quarterly progress report, 
January 1-March 31, 1978, 3:52814 (ORNL/NUREG/TM-221) 
VRAIN REACTOR/STEAM GENERATORS 
HTGR Generic Technology Program. Materials technology 
reactor operating experience medium-enriched-uranium fuel 
development. Quarterly progress report for the period ending 
April 30, 1978, 3:52520 (GA-A-14962) 


WwW 


W BOSON 
See INTERMEDIATE BOSONS 
WANKEL ENGINES/EXHAUST GASES 
Exhaust emission and fuel economy characterization of a modern 
automotive Wankel rotary engine. Final report, 3:53067 (PB- 
276527) 
WANKEL ENGINES/FUEL ECONOMY 
Exhaust emission and fuel economy characterization of a modern 
automotive Wankel rotary engine. Final report, 3:53067 (PB- 
276527) 
WASHINGTON/ENERGY SOURCE DEVELOPMENT 
Energy supply and environmental impacts: conventional energy 
sources. Study module (final), 3:52919 (PB-276410) 
WASHINGTON/URANIUM DEPOSITS 
Preliminary study of the uranium favorability of the Latah 
Formation, eastern Washington and northern Idaho, 3:52086 
(GJBX-75-78) 
WASPALOY/DIFFUSION 
Characterization, shaping, and joining of SiC/superalloy sheet for 
exhaust system components. Final report, 3:53154 (N-78-13134) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE DISPOSAL 
See also MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
STACK DISPOSAL 
UNDERGROUND DISPOSAL 
Migration of radioactive wastes: radionuclide mobilization by 
Ss agents (Co migration at ORNL burial grounds), 
3:5347 
WASTE HEAT/ENVIRONMENTAL EFFECTS 
Thermal pollution, 3:53536 
WASTE HEAT/HEAT RECOVERY 
Thermal energy storage for industrial waste heat recovery, 
3:52848 E/NASA/1034-78/2) 
WASTE HEAT UTILIZATION/FEASIBILITY STUDIES 
Integration of thermal and food processing residuals into a system 
for commercial culture of pat mene shrimp. (power plant 
waste heat utilization in aquaculture). Volume 3. Final report, 
July 1974-October 1976, 3:53688 (PB-275870) 
WASTE HEAT UTILIZATION/RESEARCH PROGRAMS 
Progress of research on waste energy management for electric 
power plants. IIT Waste Energy Management Project progress 
report No. 2, 3:52903 (COO-4531-2) 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
Transportation of hazardous waste materials: proposed provisions; 
hearing, 3:53741 
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WASTE OILS/RECYCLING 
BERC re-refining process: comparison of hydrofinishing versus 
clay contacting, 3:51967 (BERC/RI-78-11) 
WASTE PR ING PLANTS/OPERATION 
Ontario's experimental plant for resource recovery, 3:53051 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER/BIOCONVERSION 
Operation of a fluidized-bed bioreactor for denitrification, 3:52142 
(CONF-780549-2) 
WASTE WATER/DENITRIFICATION 
Operation of a fluidized-bed bioreactor for denitrification, 3:52142 
(CONF-780549-2) 
WASTE WATER/FLOCCULATION 
Application of electrocoagulation for purification of oil- 
contaminated waste waters of thermal power plants, 3:52430 
WASTE WATER/PURIFICATION 
Purification of residual waters: a new approach, 3:51774 
WASTE WATER/RECYCLING 
Utilization of purified effluents in circulating water supply systems 
in coking plants, 3:51776 
WASTE WATER/WATER TREATMENT 
Characteristics of some active carbons as reagents for effluent 
purification, 3:51723 
Use and regeneration of activated carbon in the treatment of 
residual and drinking waters, 3:51718 
WATER 
See also DRINKING WATER 
FEEDWATER 
FRESH WATER 
GROUND WATER 
SEAWATER 
SURFACE WATERS 
WATER/ADSORPTION 
NMR study of the adsorption of water by coal, 3:51740 
Porosity of coals and coal products, 3:51725 (FE-2030-TR7) 
WATER/CORROSIVE EFFECTS 
Corrosion resistance of structural materials of WWER-type 
nuclear reactor and migration of corrosion products in coolant 
loops (Steels Kh13 and Kh18N10T), 3:53128 
WATER/IMPURITIES 
Standard specification for reagent water, 3:53186 
WATER/IONIZATION PO 
Ionization potentials of H,O from valence bond and molecular 
orbital wave functions, 3:53203 
WATER/POLLUTION 
Trace substances in environmental health. Xi, 3:53430 
WATER/QUANTITATIVE CHEMICAL ANALYSIS 
Chromatographic profile and analysis of trace organic compounds 
in selected water (Halomethanes), 3:53433 
WATER/RADIOCHEMICAL ANALYSIS 
Collaborative study of an anion exchange method for the 
determination of trace plutonium in water, 3:53189 (MLM-2425) 
WATER/ROCK-FLUID INTERACTIONS 
Experimental alteration of a granodiorite in a circulation system, 
3:52356 (LA-UR-78-926) 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
CIRUS REACTOR 
KOEBERG-1 REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 
SGHWR REACTOR 
WATER COOLED REACTORS/EXCURSIONS 
Quasi steady state multi-dimensional space-dependent kinetic code 
EUREKA-SPACE, 3:52797 (JAERI-M-7183) 
WATER COOLED REACTORS/FUEL CANS 
Zircaloy cladding deformation in a steam environment with 
transient heating, 3:52788 (CONF-780637-1) 
WATER COOLED REACTORS/FUEL CYCLE 
An analysis of the back end of the nuclear fuel cycle with 
emphasis on high-level waste management, Volume 1, 3:52159 
(N-78-12823) 
An analysis of the back end of the nuclear fuel cycle with 
emphasis on high-level waste management, Volume 2, 3:52160 
(N-78-12824) 
Capabilities for processing shipping casks at spent fuel storage 
acilities, 3:52126 (DP-MS-78-10) 
Proliferation-resistant nuclear fuel cycles (Spiking of plutonium 
with *°*Pu), 3:52170 (ORNL/TM-6392) 
Report to the American Physical Society by the study group on 
nuclear fuel cycles and waste management, 3:52612 
WATER COOLED REACTORS/FUEL ELEMENTS 
Fill gas and fission gas behavior in IFA-429, 3:52733 (TID-28583) 
Method of calculation of heat transfer crisis in tubular fuel 
elements cooled with water and water/steam mixture, 3:52672 


WATER POLLUTION CONTROL/OPTIMIZATION 


WATER COOLED REACTORS/FUEL FABRICATION 
PLANTS 
Estimates of internal dose equivalent to 22 target organs for 
radionuclides occurring in routine releases from nuclear fuel- 
cycle facilities. Vol. 1 (Internal radiation dose conversion 
factors for man for 68 radionuclides of mass number less than 
150), 3:53683 (ORNL/NUREG/TM-190) 
WATER COOLED REACTORS/FUEL RODS 
Light-water-reactor version of the Uranus integral fuel-rod code, 
3:52729 (JEN-397) 
Remote automated welding of irradiated Zircaloy fuel rods, 
3:52734 
Water analysis of ATR fuel rod by gravimetry, 3:52730 (PNCT- 
831-76-01) 
WATER COOLED REACTORS/LOSS OF COOLANT 
SSYST-1. A computer code system to analyse the fuel rod 
behaviour during a loss of coolant accident, 3:52801 (KFK- 
2496) 
Zircaloy cladding deformation in a steam environment with 
transient heating, 3:52788 (CONF-780637-1) 
WATER COOLED REACTORS/RADIOACTIVE WASTE 
DISPOSAL 
Report to the American Physical Society by the study group on 
nuclear fuel cycles and waste management, 3:52612 
WATER COOLED REACTORS/RADIOACTIVE WASTE 
MANAGEMENT 
Economic impacts of the total nuclear waste management 
program envisioned for the United States, 3:52136 (CONF- 
7803 16-11) 
WATER COOLED REACTORS/SAFEGUARDS 
Report to the American Physical Society by the study group on 
nuclear fuel cycles and waste management, 3:52612 
WATER GAS/CHEMICAL REACTIONS 
Active homogeneous catalysts for the water gas shift reaction 
derived from the simple mononuclear carbonyls of iron, 
chromium, molybdenum, and tungsten, 3:52209 
WATER HEATERS 
See also ANNUAL CYCLE ENERGY SYSTEM 
WATER HEATERS/EMERGENCY PLAN 
State planning for winter energy emergencies: workshop 
materials, 3:52916 (CONF-771160-) 
WATER HEATERS/ENERGY CONSERVATION 
Energy conservation options for residential water heaters, 3:53024 
WATER MODERATED REACTORS 
See also BWR TYPE REACTORS 
KOEBERG-1 REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 
WATER MODERATED REACTORS/REACTOR CONTROL 
SYSTEMS 
Resonance absorption controlled reactor, 3:52741 (JEN-378) 
WATER POLLUTION 
Response of eurythermal and stenothermal fish species to 
chlorinated discharges, 3:53529 
Thermal pollution, 3:53536 
WATER POLLUTION/COASTAL WATERS 
Annual highlights, Environmental Programs of the Department of 
Energy and Environment, 3:53405 (BNL-50783) 
WATER POLLUTION/ENVIRONMENTAL TRANSPORT 
Summarization and interpretation of historical physical 
oceanographic and meteorological information for the Mid- 
Atlantic region. Final report, 3:53516 (PB-277104) 
WATER POLLUTION/HEALTH HAZARDS 
Water quality: proceedings of an international forum (Book), 
3:53524 
WATER POLLUTION/MONITORING 
Stream sediment geochemical anomalies in relation to industrial 
environmental pollution and geoepidemiology in the Niagara 
Peninsula (Si, Al, Zr), 3:53468 
WATER POLLUTION/REMOTE SENSING 
Detection, identification, and quantification techniques for spills of 
hazardous chemicals, 3:53511 (CONF-770478-P2) 
LANDSAT digital data for water pollution and water quality 
studies in southern Scandinavia, 3:53507 (CONF-770478-P2) 
Multispectral analysis of ocean dumped materials, 3:53510 
(CONF-770478-P2) 
WATER POLLUTION/REMOVAL 
Removal! of heavy metal trace elements from water by alge: 
quantitative screening methods for selecting efficient organisms 
(As, Cd, Pb, Hg, Zn, radioisotopes), 3:53525 
WATER POLLUTION/RESEARCH PROGRAMS 
Annual highlights, Environmental Programs of the Department of 
Energy and Environment, 3:53405 (BNL-50783) 
WATER POLLUTION CONTROL/OPTIMIZATION 
Poultry excreta dehydration and utilization: system development 
and demonstration. Final report, 3:53513 (PB-275655) 
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WATER POLLUTION MONITORS/CHEMICAL REACTIONS 


M research 
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WATER QUALITY 
Environmental impact determination of action to be taken under 

the Energy Supply and a aa for 
ag te 10, Tecumseh 
‘ecumseh, Kansas, 3:52424 SA ara - 

WATER QUALITY/INFORMATION SYSTEMS 

Secdiasiien ofan teteenstad ip tenn ter tents ond weer 


uality 3:53492 (CONF-770478-P2) 
WATER QUAL /INFRARED SURVEYS 


LANDSAT digital data for water — and water quality 
studies in southern Scandinavia, 3:53507 (CONF-770478-P2) 
WATER QUALITY/MEETINGS 
a uality: proceedings of an international forum (Book), 
WATER QUALITY/REMOTE SENSING 
Production of a water quality map of Saginaw Bay by computer 
py EL LANDSAT-2 data, 3:53539 (CONF-770478-P2) 
WA URCES/ICE 

Of oil and ice: interview with Prince Mohammed AI-Faisal 

(Towing icebergs for Middle East water supplies), 3:52898 
WATER IURCES/REMOTE SENSING 

Microwave remote sensing of hydrologic parameters, 3:53747 
(CONF-770478-P1) 

Satellite land use acquisition and applications to hydrologic 
planning models, 3:53750 (CONF-770478-P2) 

Utility of short wavelength (< 1mm) remote sensing techniques 
for the monitoring and assessment of hydrologic parameters, 
3:53746 (CONF-770478-P1) 

WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER TTMENT PLANTS/AUTOMATION 
Treatment is innovative for coal sto a 3:51875 
WATER TMENT PLANTS/FLOCCULATIO. 
Water treatment improvements at collieries, 3: 72 
WATER VAPOR 
See also FOG 
WATER VAPOR/REMOVAL 
of pretreatment unit for Kr-85 recovery system, 3:52146 
ICT-831-76-01) 
WA VAPOR/VAPOR CONDENSATION 

eet in the environment of wet cooling towers, 3:53448 

Trans-1134) 
WA he nent SENSING 
shy mance poem mg state characteristics using emitted 
infrared radiation, 3:53 53836 ( (CONF-770478-P1) 
WATERFLOODING/ECONOMIC ANALYSIS 

Application of fractional-linear p’ ei olsum pro to solve the _— 

of minimum Tf, of leum a. 3:51 
WATERSHEDS 
Remote cuuinpalied aquten systems ea a 7 guantifcation, 


estimation, and their lication in 
hydrolog models, 3:53793 (CONF-770478-P1) 
WA S S/RUNOFF 


Automated image g of LANDSAT II digital data for 
watershed rune prediction 3:53789 (CONF- Tose PD) 
WAVE POWER/ECONO 
Can wave and tidal power be economic, 3:52357 
WAXES/CHEMICAL ANALYSIS 
— method for solvent extractables in petroleum waxes, 
WAXES/PHYSICAL PROPERTIES 
—— — _ method for abrasion resistance of wax coatings, 
WEAK BOSON 
See INTERMEDIATE BOSONS 
WEAK INTERACTIONS/SYMMETRY BREAKING 
in weak interactions at large transverse 


Changes of 
momenta, are 


Unifying factors in erosion and wear of machine elements, 3:53244 
(CONF-780666-1) 
seer 


IRECASTING 
mer ep, bd the DMSP microwave radiometer system, 
1(CO 770478-P2) 
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bag a GAUGE MODEL/NEUTRAL-CURRENT 
INTERACTI 
Properties - =F gauge bosons in weak-interaction theories 
with “natural” parity conservation, 3:53932 
WEINBERG-SALAM GAUGE MODEL/P INVARIANCE 
Properties of neutral gauge bosons in weak-interaction theories 
with “natural” parity conservation, 3:53932 
WEINBERG-SALAM GAUGE MODEL/SYMMETRY 
BREAKING 
Properties of neutral gauge bosons in weak-interaction theories 
with “natural” parity conservation, 3:53932 
WELDED JOINTS/INSPECTION 
Inspecting welds in pressure vessels for nuclear systems, 3:52687 
WELDED JOINTS/MAGNETIC TESTING 
Nondestructive estimation of residual stress in welded pressure 
vessel steel by means of remanent magnetization measurement, 
3:52688 
WELDED JOINTS/RESIDUAL STRESSES 
Nondestructive estimation of residual stress in welded pressure 
vessel steel by means of remanent magnetization measurement, 
3:52686 
Nondestructive estimation of residual stress in welded pressure 
vessel steel by means of remanent magnetization measurement, 
3:52688 
Repair we!d induced residual stresses in thick-walled steel 
pressure vessels, 3:52682 (ORNL/NUREG/TM-153) 
Residual-stress distributions near stainless steel butt weldments 
(BWR), 3:52468 (CONF-780565-2) 
WELDED JOINTS/TENSILE PROPERTIES 
Mechanical properties of 16-8-2 girth welds on large-diameter 
pipe, 3:53093 (ORNL-5349) 
WELDING MACHINES/PERFORMANCE 
Radial friction welding, 3:52033 
WELDING MACHINES/SPECIFICATIONS 
Electric flash automatic welding of pipe joints, 3:52036 


See WELDED JOINTS 
WELL CASINGS/POROSITY 
Stone porosity in bottom hole zone casing with sand-resin and 
sand-cement mixtures, 3:51940 
WELL DRILLING 
See also DRILLS 
ROTARY DRILLING 
WELL DRILLING/DATA TRANSMISSION 
Technology and needs for drilling and well testing 
instrumentation, 3:52346 (LBL-7027) 
WELL DRILLING/DRILL PIPES 
Method of calculation of transient processes in the nonuniform 
— of drill pipe electric drive with distributed parameters, 


3:5 
WELL DRILLING/MATHEMATICAL MODELS 
Problem of determination of the drilling process model 
coefficients, 3:51935 
WELL DRILLING/MEASURING INSTRUMENTS 
Technology and needs for drilling and well testing 
instrumentation, 3:52346 (LBL-7027) 
WELL DRILLING/OPTIMIZATION 
Problem of determination of the drilling process model 
coefficients, 3:51935 
WELL LOGGING/EQUIPMENT 
High temperature instrumentation, 3:52335 (LBL-7027) 
WELL PRESSURE/DATA ANALYSIS 
= behavior of wells intercepting fractures, 3:51929 (LBL- 
7 
WELL PRESSURE/MEASURING INSTRUMENTS 
Continuous bottom-hole pressures are measured by non-electric 
system, 3:53283 (LBL-7027) 


See also NATURAL GAS WELLS 
OIL WELLS 
WELLHEADS/PRESSURE MEASUREMENT 
Application of well testing to liquid dominated geothermal 
systems, 3:52336 (LBL-7027) 


See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/DATA ACQUISITION 
Variable rate multiple well testing analysis, 3:52348 (LBL-7027) 
WELLS/DRAWDOWN 
i y tests: the state of the art in hydrology, 3:53751 (LBL- 
WELLS/PERFORMANCE TESTING 
“— a recapitulation of its development, 3:53282 (LBL- 
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WELLS/TESTING 
Aquifier tests: the state of the art in hydrology, 3:53751 (LBL- 
7027) 
Invitational well-testing symposium proceedings, 3:53281 (LBL- 
7027) 
Variable flow well test analysis by a computer assisted matching 
procedure, 3:51948 
WEST VIRGINIA/BLACK SHALES 
Quarterly progress report, October-December 1977, 3:52020 
(TID-28073) 
WEST VIRGINIA/NATURAL GAS DEPOSITS 
Organic composition of Devonian shale cores from Wells No. 
11940 and No. 12041, Cottageville, Jackson County, West 
Virginia, 3:52018 (MERC/TPR-78/2) 
Quarterly progress report, October-December 1977, 3:52020 
(TID-28073) 
WEST VIRGINIA/NATURAL GAS WELLS 
Pilot study of gas production analysis methods applied to 
Cottageville field, 3:52022 (MERC/CR-78/6) 
WHEAT/INVENTORIES 
Two phase sampling for wheat acreage estimation, 3:53643 
(CONF-770478-P2) 
WHEAT/PRODUCTIVITY 
LACIE: a look to the future, 3:53635 (CONF-770478-P1) 
Wheat yield forecasts using LANDSAT data, 3:53650 (CONF- 
770478-P2) 
WHEAT/SPECTRAL RESPONSE 
Further tests of the Suits reflectance model, 3:53640 (CONF- 
770478-P 1) 
LANDSAT data from agricultural sites: crop signature analysis, 
3:53654 (CONF-770478-P2) 
WHEAT/TISSUE EXTRACTS 
Preparation and characteristics of a wheat embryo cell-free extract 
active in the synthesis of high molecular weight viral 
polypeptides, 3:53575 
WILD ANIMALS/INVENTORIES 
Thermal imagery for census of ungulates, 3:53488 (CONF-770478- 
P2) 


WIND 
See also TORNADOES 
WIND/BIOLOGICAL EFFECTS 
Panel II: biological wind prospecting (Wind power as source of 
energy and effects of wind on plants), 3:53744 (CONF-7608116-) 
WIND/ENERGY SOURCES 
Ecologist/meteorologist workshop, 1976, 3:53402 (CONF- 
7608 116-) 
Panel II: biological wind prospecting (Wind power as source of 
energy and effects of wind on plants), 3:53744 (CONF-7608116-) 
WIND/FORECASTING 
Operational processing of wind estimates from cloud motions: 
past, present, and future, 3:53400 (CONF-770478-P2) 
WIND POWER/ AVAILABILITY 
Siting handbook for small wind energy conversion systems (USA), 
3:52367 (PNL-2521) 
WIND POWER/REVIEWS 
Living on the sun: harnessing renewable energy for an equitable 
society (Book), 3:52230 
TURBINES 


See also DIFFUSER AUGMENTED TURBINES 
VERTICAL AXIS TURBINES 
WIND TURBINES/AERODYNAMICS 
Preliminary results of a field experiment to characterize wind flow 
through a vertical plane, 3:52362 (PNL-2518) 
WIND TURBINES/DESALINATION 
The application of wind energy systems to desalination, 3:52361 
(PB-276174) 
WIND TURBINES/DESIGN 
Windmill power for city people. Final report, 3:52359 (PB-275658) 
WIND TURBINES/ECONOMICS 
Windmill power for city people. Final report, 3:52359 (PB-275658) 
WIND TURBINES/NOISE POLLUTION ABATEMENT 
Noise-control needs in the developing energy technologies, 
3:52423 (COO-4389-1) 
WIND TURBINES/NOISE POLLUTION CONTROL 
Noise-control needs in the developing energy technologies, 
3:52423 (COO-4389-1) 
WIND TURBINES/SITE SELECTION 
Siting handbook for small wind energy conversion systems, 
3:52367 (PNL-2521) 
WIND TURBINES/TURBINE BLADES 
— with automatic pitch and yaw control (Patent), 
¢ 5 


See BEVERAGES 


WWER-1 REACTOR/REACTOR OPERATION 


WINKLER PROCESS/LOW BTU GAS 
Development of combustion data to utilize low-Btu gases as 
industrial process fuels. Project 8985 quarterly status 
October 1-December 31, 1977, 3:51877 (FE-2489-20) 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
WIRES 
See also SUPERCONDUCTING WIRES 
WIRES/ROTATION 
Superlinear Hammerstein operators and the nonoccurrence of 
secondary bifurication, 3:54042 
WIRES/SEALS 
Method of sealing (Patent), 3:53251 
W-L SULFUR DIOXIDE RECOVERY PROCESS/ 
DEMONSTRATION PLANTS 
Trial plant may solve sulphur dioxide emission problems, 3:51769 
WOOD WASTES/COMBUSTION 
Applications of thermal energy storage to process heat storage 
and recovery in the paper and pulp industry, 3:53045 
WOOD WASTES/MARKET 
Secondary wood residue: production, use, and potential in the 
Twin City area. Forest Service research paper (final), 3:52983 
(PB-276370) 
WOOD WASTES/PYROLYSIS 
Pyrolytic conversion of agricultural and forestry wastes to 
alternate energy sources in Indonesia; a feasibility study, 3:52213 
(PB-275569) 
WOOD WASTES/USES 
Secondary wood residue: production, use, and potential in the 
Twin City area. Forest Service research paper (final), 3:52983 
(PB-276370) 
WOOD WASTES/WASTE DISPOSAL 
Secondary wood residue: production, use, and potential in the 
Twin City area. Forest Service research paper (final), 3:52983 
(PB-276370) 
WOOL/PRODUCTION 
Recovery of heat from wool scour effluent, 3:53044 
ORKERS 


See PERSONNEL 
WUERGASSEN REACTOR/STEAM TURBINES 
Major damage caused by the turbine —_ or by the generator 
rotor, operating in the area of centrifugal speed range, 3:52483 
WWER TYPE REACTORS/BURNUP 
Nuclear fuel burnup calculation in a Voronezh type reactor, 
3:52502 
WWER TYPE REACTORS/LOSS OF COOLANT 
Increasing the efficiency of the systems for pressure reduction in 
the WWER type reactor containment during a loss-of-coolant 
accident, 3:52843 
WWER TYPE REACTORS/REACTOR OPERATION 
Se of WWER type reactors utilizing the power effect, 
:52507 
WWER-1 REACTOR/FLUID POISON CONTROL 
‘= _ of WWER type reactors with boric acid control, 
:5274 
WWER-1 REACTOR/FUEL ASSEMBLIES 
Performance of Novovoronezh nuclear power plant fuel 
assemblies, 3:52508 
WWER-1 REACTOR/FUEL CYCLE 
Some improvements of the core and the fuel cycle of WWER type 
reactors, 3:52511 
WWER-1 REACTOR/FUEL MANAGEMENT 
a utilization in the Novovoronezh nuclear power plant, 


WWER-1 REACTOR/GAMMA FUEL SCANNING 
Gamma spectrometric study of WWER type spent fuel assemblies, 
3:52505 
WWER-1 REACTOR/IN-SERVICE INSPECTION 
Organization and methods of control of primary circuit equipment 
integrity, 3:52492 
WWER-1 REACTOR/PRIMARY COOLANT CIRCUITS 
Corrosion resistance of structural materials of WWER-type 
nuclear reactor and migration of corrosion products in coolant 
loops, 3:53128 
WWER-1 REACTOR/REACTOR CORES 
Some improvements of the core and the fuel cycle of WWER type 
reactors, 3:52511 
WWER-1 REACTOR/REACTOR MAINTENANCE 
Repair and reconstruction of equipment of WWER type nuclear 
wer plants, 3:52509 
WWER-1 REACTOR/REACTOR MATERIALS 
Corrosion resistance of structural materials of WWER-type 
nuclear reactor and migration of corrosion products in coolant 
loops, 3:53128 
WWER-1 REACTOR/REACTOR OPERATION 
Ten years’ operation experience of the Novovoronezh nuclear 
power plant, 3:52506 





WWER-2 REACTOR/FLUID POISON CONTROL 


WWER-2 REACTOR/FLUID POISON CONTROL 
Water - of WWER type reactors with boric acid control, 
3:5274 
WWER-2 REACTOR/FUEL ASSEMBLIES 
Performance of Novovoronezh nuclear power plant fuel 
assemblies, 3:52508 
WWER-2 REACTOR/FUEL CYCLE 
Some improvements of the core and the fuel cycle of WWER type 
reactors, 3:52511 
WWER-2 REACTOR/FUEL MANAGEMENT 
eh fuel utilization in the Novovoronezh nuclear power plant, 
WWER-2 REACTOR/GAMMA FUEL SCANNING 
— -  aaaaaaaes study of WWER type spent fuel assemblies, 
WWER-2 REACTOR/IN-SERVICE INSPECTION 
Organization and methods of control of primary circuit equipment 
integrity, 3:52492 
WWER-2 REACTOR/PRIMARY COOLANT CIRCUITS 
Corrosion resistance of structural materials of WWER-type 
nuclear reactor and migration of corrosion products in coolant 
loops, 3:53128 
WWER-2 REACTOR/REACTOR CORES 
Some improvements of the core and the fuel cycle of WWER type 
reactors, 3:52511 
WWER-2 REACTOR/REACTOR MAINTENANCE 
Repair and reconstruction of equipment of WWER type nuclear 
power plants, 3:52509 
WWER-2 REACTOR/REACTOR MATERIALS 
Corrosion resistance of structural materials of WWER-type 
nuclear reactor and migration of corrosion products in coolant 
loops, 3:53128 
WWER-2 REACTOR/REACTOR OPERATION 
Ten years’ operation experience of the Novovoronezh nuclear 
power plant, 3:52506 
-3 REACTOR/COOLANT CLEANUP SYSTEMS 
Performance testing of primary coolant purification plant, 3:52512 
WWER-3 REACTOR/FLUID POISON CONTROL 
“— vn of WWER type reactors with boric acid control, 
:5274 
WWER-3 REACTOR/FUEL ASSEMBLIES 
Performance of Novovoronezh nuclear power plant fuel 
assemblies, 3:52508 
WWER-3 REACTOR/FUEL CYCLE 
Some improvements of the core and the fuel cycle of WWER type 
reactors, 3:52511 
WWER-3 REACTOR/FUEL MANAGEMENT 
aes fuel utilization in the Novovoronezh nuclear power plant, 
WWER-3 REACTOR/IN-SERVICE INSPECTION 
Organization and methods of control of primary circuit equipment 
integrity, 3:52492 
WWER-3 REACTOR/NEUTRON FLUX 
Some results of in core measurements, 3:52503 
WWER-3 REACTOR/PRIMARY COOLANT CIRCUITS 
Corrosion resistance of structural materials of WWER-type 
nuclear reactor and migration of corrosion products in coolant 
loops, 3:53128 
Vibroacoustic inspection of primary circuit equipment, 3:52513 
WWER-3 REACTOR/REACTOR CORES 
Some improvements of the core and the fuel cycle of WWER type 
reactors, 3:52511 
WWER-3 REACTOR/REACTOR MATERIALS 
Corrosion resistance of structural materials of WWER-type 
nuclear reactor and migration of corrosion products in coolant 
loops, 3:53128 
WWER-3 REACTOR/REACTOR OPERATION 
Ten years’ operation experience of the Novovoronezh nuclear 
wer plant, 3:52506 
R-3 REACTOR/SPECIFICATIONS 
Power units with WWER-440 type reactors, 3:52510 
WWER-4 REACTOR/COOLANT CLEANUP SYSTEMS 
Performance testing of primary coolant purification plant, 3:52512 
WWER-4 REACTO ASSEMB 
Performance of Novovoronezh nuclear power plant fuel 
assemblies, 3:52508 
WWER-4 REACTOR/FUEL CYCLE 
Some improvements of the core and the fuel cycle of WWER type 
reactors, 3:52511 
WWER-4 REACTOR/FUEL MANAGEMENT 
ae Bs fuel utilization in the Novovoronezh nuclear power plant, 
WWER-4 REACTOR/IN-SERVICE INSPECTION 
Organization and methods of control of primary circuit equipment 
integrity, 3:52492 
WWER-4 REACTOR/NEUTRON FLUX 
Some results of in core measurements, 3:52503 
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WWER-4 REACTOR/PRIMARY COOLANT CIRCUITS 
Corrosion resistance of structural materials of WWER-type 
nuclear reactor and migration of corrosion products in coolant 
loops, 3:53128 
Vibroacoustic inspection of primary circuit equipment, 3:52513 
WWER-4 REACTOR/REACTOR CORES 
Some improvements of the core and the fuel cycle of WWER type 
reactors, 3:52511 
WWER-4 REACTOR/REACTOR MATERIALS 
Corrosion resistance of structural materials of WWER-type 
nuclear reactor and migration of corrosion products in coolant 
loops, 3:53128 
WWER-4 REACTOR/REACTOR OPERATION 
Ten years’ operation experience of the Novovoronezh nuclear 
power plant, 3:52506 
WWER-4 REACTOR/SPECIFICATIONS 
Power units with WWER-440 type reactors, 3:52510 
WYOMING/URANIUM DEPOSITS 
Uranium hydrogeochemical and stream sediment reconnaissance 
of = NTMS quadrangle, Wyoming, 3:52090 (LA- 
7179- 


X 


XENON/P STATES 
Time-resolved VUV spectroscopy using synchrotron radiation. 
Zeeman beats in resonance fluorescence of the *P, states in 
krypton and xenon, 3:53882 
XENON/SEPARATION PROCESSES 
Separation and purification of xenon (Patent), 3:53197 
XENON BROMIDES/ELECTRONIC STRUCTURE 
Covalent and ionic states of the xenon halides, 3:53868 
XENON CHLORIDES/ELECTRONIC STRUCTURE 
Covalent and ionic states of the xenon halides, 3:53868 
XENON COMPOUNDS/ELECTRONIC STRUCTURE , 
Covalent and ionic states of the xenon halides, 3:53868 
XENON FLUORIDES/ELECTRONIC STRUCTURE 
Covalent and ionic states of the xenon halides, 3:53868 
XENON ONS 
(Effects of fission-product xenon levels on reactor operation.) 
XENON OSCILLATIONS/CALCULATION METHODS 
— control of xenon oscillations of large power reactors, 
3:52667 
XI NEUTRAL/PARTICLE DECAY 
New measurement of the A helicity in the decay =°— Azr®, 
3:53918 
X-RAY DETECTION/IMAGE INTENSIFIERS 
High sensitivity image intensifier-TV detector for x-ray diffraction 
studies., 3:53357 
X-RAY DETECTION/VIDICONS 
High sensitivity image intensifier-TV detector for x-ray diffraction 
studies., 3:53357 
X-RAY DIFFRACTION/X-RAY DETECTION 
High sensitivity image intensifier-TV detector for x-ray diffraction 
studies., 3:53357 
X-RAY DIFFRACTOMETERS/SAMPLE HOLDERS 
X-ray diffraction sample holder for radioactive samples or samples 
that react with air or light, 3:53233 (CONF-780522-8) 
X-RAY RADIOGRAPHY/IMAGE INTENSIFIERS 
Fluorometallic radiographic intensifying screens, 3:53315 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SOURCES/SPECIFICATIONS 
Producing x-rays (Patent), 3:52195 
X-RAY SPECTROMETERS/PROPORTIONAL COUNTERS 
Method and device for diminishing the background effect in a 
proportional counter (Patent), 3:53374 


Y 


YANG-MILLS THEORY/GAUGE INVARIANCE 
Instantons with fractional topological charge, 3:53953 
sar arg configuration in transverse gauge, 3:53955 (ORO- 
YAYOI REACTOR/REACTOR EXPERIMENTAL FACILITIES 
Applications of a lead pile coupled with fast reactor core of Yayoi 
as an intermediate energy neutron standard field, 3:52775 
(UTNL-R-0039) 
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YEASTS/QUANTITATIVE CHEMICAL ANALYSIS 
Quantitative determination of volatile trace elements in NBS 
Biological Standard Reference Material 1569, Brewers Yeast 
(Hg, Se, Cr, As, Ag, Au, Cu), 3:53181 
WSTONE NATIONAL PARK/HYDROTHERMAL 
ALTERATION 
Minerals produced during cooling and hydrothermal alteration of 
ash flow tuff from Yellowstone drill hole Y-5, 3:52325 
YELLOWSTONE NATIONAL PARK/MINERALOGY 
Minerals produced during cooling and hydrothermal alteration of 
ash flow tuff from Yellowstone drill hole Y-5, 3:52325 
ON-ATOM COLLISIONS 
Refined ab initio relativistic electron binding-energy and Auger 
transition-energy calculations, 3:53892 
YTTRIUM COMPOUNDS/ELECTRONIC STRUCTURE 
Fundamental absorption of Y2O; and YAIOs, 3:53164 
YTTRIUM COMPOUNDS/IRRADIATION 
DT fusion neutron irradiation of BNL-LASL superconductor 
wires, LASL Spinel, AlOs and YAG, NRL GeO: crystals, and 
LASL-IIT MgO, YAG, Spinel, and Al,Os, November 9, 1977, 
3:53168 (UCID-17793) 
YTTRIUM COMPOUNDS/REFLECTION 
Fundamental absorption of Y2O3 and YAIOs, 3:53164 
YTTRIUM OXIDES/ELECTRONIC STRUCTURE 
Fundamental absorption of Y2O3 and YAIOs, 3:53164 
YTTRIUM OXIDES/EXCITONS 
Fundamental absorption of Y2O3 and YAIOs, 3:53164 
YTTRIUM OXIDES/EXTRUSION 
Investigation of processing microstructures and properties of 
oxide oo strengthened cobalt alloy extruded shapes. 
Final technical report, 1 September 1974-31 December 1976 
(Cu-20Ni-18Cr-4.5A]1-1.75Y2Os), 3:53167 (AD-A-048593) 
YTTRIUM OXIDES/OSCILLATOR STRENGTHS 
Fundamental absorption of Y2O3 and YAIOs, 3:53164 
YTTRIUM OXIDES/OXIDATION 
Investigation of processing microstructures and properties of 
oxide oe strengthened cobalt alloy extruded shapes. 
Final technical report, 1 September 1974-31 December 1976 
(Cu-20Ni-18Cr-4. SAL. i. 75Y,0s), 3:53167 (AD-A-048593) 
YTTRIUM OXIDES/REFLECTION 
Fundamental absorption of Y2O3 and YAIOs, 3:53164 


Z 


ZERO POWER REACTORS 
See also BIG TEN REACTOR 
CFRMF REACTOR 
ZPR-9 REACTOR 
ZERO POWER REACTORS/NEUTRON SPECTRA 
Assignment of a prescribed neutron spectrum to a given point of a 
critical assembly, 3:52651 (CONF-780401-) 
ZINC/AERIAL PROSPECTING 
Remote sensing exploration for metallic mineral resources in 
central Baja California, 3:53834 (CONF-770478-P1) 
ZINC/BIOLOGICAL EFFECTS 
Acute effects of intra-arterial injections of cadmium, mercury, and 
zinc on blood pressure and cardiovascular reactivity in Dahl 
rats, 3:53716 
Characteristics of copper and zinc induced metallothioneins 
(2Cd, rats), 3:53712 
Concentrations of copper, zinc, and magnesium in hair and serum 
of black pregnant women, 3:53727 
Do trace elements, magnesium, and anti-oxidants protect against 
d-penicillamine toxicity, 3:53733 
Effect of a second metal on cadmium-induced hypertension (Rats, 
Pb, Cu, Se, Zn), 3:53717 
ZINC/CHEMICAL ANALYSIS 
Determination of zinc, cadmium, and lead in biological and 
— materials by isotope dilution mass spectrometry, 
ZINC/ECOLOGICAL CONCENTRATION 
Interactions of Cd, Zn, Cu, and Fe in the anemic rat, 3:53713 
Mean serum copper, magnesium, and zinc concentrations in active 
ee and other degenerative connective tissue diseases, 
Physiological and biochemical aspects of cadmium in soybean: the 
effects of induced Cd toxicity on the uptake and translocation of 
Zn, Fe, Mg, Ca, and K, 3:53699 
Removal of heavy metal trace elements from water by alge: 
uantitative screening methods for oC! efficient organisms 
(As, Cd, Pb, Hg, Zn, radioisotopes), 3:535 
Zinc and copper concentrations in tissues aed esophageal cancer 
patients and animals (Rats), 3:53711 


ZYGOTES 


ZINC/ENVIRONMENTAL EFFECTS 
Control of environmental contamination by cadmium, lead, and 
zinc near a new lead belt smelter, 3:53461 
ZINC/METABOLISM 
Copper metabolism in an animal cancer model (Rats, mammary 
adenocarcinoma), 3:53605 
ZINC/QUANTITATIVE CHEMICAL ANALYSIS 
Procedures used at the National Bureau of Standards to determine 
selected trace elements in biological and botanical materials. 
Special pub, 3:53499 (PB-276132) 
ZINC/TISSUE DISTRIBUTION 
Characteristics of copper and zinc induced metallothioneins 
(?°Cd, rats), 3:53712 
ZINC-CHLORINE BATTERIES/DESIGN 
=~ free liquid chlorine electrochemical systems (Patent), 
52 
ZIRCALOY/OXIDATION 
Behavior of zircaloy cladding under a postulated loss-of-coolant 
accident condition. A report of the working group on review of 
the behavior of fuel claddin - under a loss-of-coolant t 
(BWR; PWR), 3:52798 (JAERI-M-7247) 
ZIRCALOY 4/MECHANICAL PROPERTIES 
Light-Water-Reactor Safety Research Program. Quarterly 
rogress report, January-March 1978, 3:52784 (ANL-78-49) 
ZIRCONIUM/ENVIR RONMENTAL EFFECTS 
Stream sediment geochemical anomalies in relation to industrial 
environmental pollution and geoepidemiology in the Niagara 
Peninsula (Si, Al, res a 53468 
ZIRCONIUM/RADIATION HARDENING 
Neutron irradiation i on long-term strength of zirconium and 
its 1% niobium alloy, 3:53152 
ZIRCONIUM/RESEARCH PROGRAMS 
Zirconium behavior in a nuclear environment, 3:52684 
ZIRCONIUM ALLOYS 
See also ZIRCONIUM BASE ALLOYS 
ZIRCONIUM ALLOYS/CATALYTIC EFFECTS 
Studies of the methanation catalysts ThNis and ZrNis by Auger 
and characteristic energy loss spectra, 3:52208 
ZIRCONIUM ALLOYS/CHEMICAL REACTION 
Traps for scavenging em = isotopes, 3:52186 (UCRL-80443) 
ZIRCONIUM BASE ALLO 
See also ZIRCALOY 
ZIRCONIUM BASE ALLOYS/RADIATION HARDENING 
Neutron irradiation effect on long-term strength of zirconium and 
its 1% niobium alloy, 3:53152 
ZIRCONIUM CHLORIDES/HYDROGENATION 
Reaction of hydrogen with metallic and reduced halides. The 
requirement of delocalized electrons for reaction, 3:53209 
ZIRCONIUM COMPOUNDS/CHEMICAL REACTIONS 
Reduction of carbon monoxide promoted b' Ae alkyl and hydride 
derivatives of permethylzirconocene, 3:532 
ZIRCONIUM OXIDES/CORROSION RESISTANCE 
Ceramic Technology Readiness Program. Ninth monthly 
technical progress report, May 29, 1978-July 2, 1978, 3:51879 
(FE-2664-9) 
ZOOPLANKTON 
See also CRUSTACEANS 
ZOOPLANKTON/TEMPERATURE EFFECTS 
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4,082,653 : 3:51961 NTIS PCA06/MF A0O1 
4,083,403 : 3:51962 NTIS PCA03/MF A0O1 
4,083,404 : 3:52919 NTIS PCA15/MF A01 
4,083,651 : 3:53331 NTIS PCA07/MF A0O1 
4,083,695 : 3:53080 NTIS PCA02/MF A0O1 
4,083,769 é 3:51974 NTIS PCA02/MF A0O1 
4,084,102 : 3:51808 NTIS PCA06/MF A0O1 
4,086,393 : 3:51809 NTIS PCA08/MF AO1 
4,086,397 : 3:53067 NTIS PCA07/MF AO1 
4,086,498 : 3:53033 NTIS PCA12/MF AOl1 
4,089,372 : 3:52433 NTIS PCA11/MF AOl1 
4,090,358 : 3:52434 NTIS PCA19/MF A0Ol1 
4,091,073 : 3:52435 NTIS PCA0S5/MF AO1 
4,091,074 - 3:53026 NTIS PCA07/MF A0O1 
4,091,075 : 3:53049 NTIS PCA06/MF A0O1 
4,091,076 : 3:53034 NTIS PCA0S5S/MF AO1 
4,091,172 ? 3:53001 NTIS PCA02/MF A0O1 
4,091,264 : 3:53002 NTIS PCA02/MF AOl1 
4,091,291 : 3:53003 NTIS PCA03/MF A0O1 
4,091,298 : 3:53004 NTIS PCA0S5/MF A0O1 
4,092,850 - 3:53005 NTIS PCA03/MF AOl1 
4,092,851 - 3:53006 NTIS PCA02/MF A0Ol1 
4,092,956 : 3:53007 NTIS PCA04/MF A0Ol1 
4,092,960 3:53515 NTIS PCA12/MF A0O1 
4,092,963 : 3:51988 NTIS PCA03/MF A0O1 
4,094,286 : 3:53516 NTIS PCA14/MF AO1 
PB- 3:52980 . NTIS, PC Al7/MF A0Ol 
258638 : Dep. NTIS, MF A01 3:52456 . NTIS, PC A09/MF A0O1 
265848 : Dep. NTIS, MF A01 3:52441 . NTIS, PC A07/MF AO1 
275376 : NTIS PCA06/MF A0O1 3:52817 . NTIS, PC A06/MF A0O1 
275451 : NTIS PCA08/MF A0O1 : 3:53455 . NTIS, PC A08/MF A0O1 
275509 : NTIS PCA0S/MF A01 3:52362 Dep. NTIS, MF A01 
275569 : 3:52367 . NTIS, PC A06/MF AO1 
275576 - 3:52818 . NTIS, PC A07/MF AO1 
275593 - NTIS PCA0S/MF AO1 3:53442 . NTIS, PC A04/MF AO1 
275599 : NTIS PCA14/MF A0Ol 3:51810 . NTIS, PC A04/MF AOI 
275601 - NTIS PCA11/MF A0O1 
275655 : NTIS PCA09/MF A0O1 3:54098 . NTIS, PC A02/MF A0Ol1 
275656 : NTIS PCA0S/MF A0O1 3:54160 . NTIS, PC A02/MF A0O1 
275657 : NTIS PCA06/MF AO1 3:54060 . NTIS, PC A03/MF AOI 
—— : NTIS PCA04/MF AO1 3:54185 . NTIS, PC A03/MF AO1 
275684 : NTIS PCA0S/MF A0O1 3:54103 . NTIS, PC A03/MF AO1 
275695 NTIS PCA03/MF A0O1 
275713 : NTIS PCA07/MF AO1 ‘ 3:53446 . NTIS, MF A0Ol 
275777 R 3:53447 . NTIS, MF AO1 
275810 NTIS PCA08/MF AO1 QLR 
NTIS PCA07/MF AOl1 3:52773 . NTIS, MF AOl 


NTIS PCA06/MF AO! 3:52626 
RE- 


3:52805 See LTR-1310-23 
NTIS PCA10/MF AOl1 3:52769 See LTR-1119-37 
NTIS PCA04/MF A0O1 


3:52115 Dep. NTIS, PC A02/MF AO1 





1083-77/1 
1109-8/7 
1109-77-7 
1587-2 
SAND- 
77-0644 
77-0924C 
77-1218 
77-1344 
77-1908C 
77-2073C 
77-2118C 
77-8758 
77-8766 
78-0049 
78-0112 
78-0211 
78-0220C 
78-0232C 


78-0236C 


78-0252C 
78-0257C 
78-0266C 
78-0267C 
78-0338C 
78-0472C 
78-0513 
78-0570C 
78-0584C 
78-0641 
78-0753C 
78-0754C 
78-0767C 
78-0815 
78-0820C 
78-0848C 
78-0869C 
78-0875C 
78-0879C 
78-0907C 
78-0947C 
78-0949C 
78-1052C 
78-1071 
78-1096C 
78-1141C 
78-1177C 
78-1243C 
78-6016 
78-7021 
78-8014 
78-8208 
78-8240 
78-8650 
78-8651 
78-8652 
52462 
SAPR- 
12 
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3:53235 Dep. NTIS, PC A02/MF AOl1 
3:53384 Dep. NTIS, PC A03/MF AO1 


3:53155 Dep. NTIS, PC A02/MF AOI 
3:52096 Dep. NTIS, PC A02/MF AOI 


3:52161 Dep. NTIS, PC A02/MF AOl1 
3:52162 Dep. NTIS, PC A03/MF AOI 


3:53755 Dep. NTIS, PC A04/MF A0O1 


3:52132 Dep. NTIS, PC A04/MF AOl1 
3:52133 Dep. NTIS, PC A03/MF AOl1 


3:53274 Dep. NTIS, PC A02/MF AO1 


3:52864 See PB-276069 
3:52863 See PB-276067 


3:52826 See SGAE-2725 
3:53412 See PB-275957 


3:52284 Dep. NTIS, PC A08/MF AO1 
3:52322 Dep. NTIS, PC A99/MF AOl1 
3:52263 Dep. NTIS, PC A05/MF AO1 
3:52285 . NTIS, PC A05/MF AO1 


3:52819 . NTIS, PC A05/MF AO1 
3:52820 . NTIS, PC A03/MF AOl1 
3:53385 . NTIS, PC A03/MF AOl1 
3:52821 . NTIS, PC A03/MF AO1 
3:52245 . NTIS, PC A02/MF AOl1 
3:54186 . NTIS, PC A03/MF AOl1 
3:54201 . NTIS, PC A02/MF AOl 
3:53135 . NTIS, PC A02/MF AOl1 
3:52185 . NTIS, PC A02/MF AOl 
3:52302 . NTIS, PC A04/MF AOl1 
3:52173 . NTIS, PC A05/MF AOl1 
3:53393 . NTIS, PC A02/MF AOl 
3:53394 . NTIS, PC A02/MF AOl 
3:52822 Dep. NTIS (US Sales Only), 
PC A02/MF AOl1 
3:52603 Dep. NTIS (US Sales Only), 
PC A02/MF AOl1 
3:52631 Dep. NTIS, PC A02/MF AOl1 
3:52823 . NTIS, PC A02/MF AO1 
3:52824 . NTIS, PC A02/MF AO1 
3:52825 . NTIS, PC A02/MF AOl1 
3:53396 . NTIS, PC A03/MF AO1 
3:54171 . NTIS, PC A02/MF AOl1 
3:53350 . NTIS, PC A03/MF AO1 
3:53280 . NTIS, MF AO1 
3:53343 Dep. NTIS, PC A02/MF AO1 
3:52303 . NTIS, MF AOl 
3:54172 . NTIS, PC A02/MF AOl1 
3:53082 . NTIS, PC A03/MF AO1 
3:52134 . NTIS, PC A02/MF AO1 
3:52308 . NTIS, PC A04/MF AO1 
3:52266 . NTIS, MF AOl 
3:52246 . NTIS, PC A02/MF AO1 
3:52168 . NTIS, PC A02/MF A0Ol1 
3:52247 . NTIS, PC A02/MF AO1 
3:52229 . NTIS, PC A02/MF AOI 
3:53230 . NTIS, MF AOl 
3:52248 . NTIS, PC A02/MF AO1 
3:52309 . NTIS, MF AOi 
3:52264 . NTIS, PC A02/MF AO1 
3:53289 . NTIS, PC A0S/MF AO1 
3:52232 . NTIS, PC A02/MF A0O1 
3:52310 . NTIS, PC A02/MF A0O1 
3:52265 . NTIS, PC A03/MF AO1 
3:52174 . NTIS, PC A02/MF A0O1 
3:53222 . NTIS, PC A02/MF A0O1 
3:52249 . NTIS, PC A04/MF AOl1 
3:53386 . NTIS, MF AOl 
3:53387 . NTIS, PC A02/MF AO1 
3:53246 . NTIS, PC A04/MF AO1 
3:52175 . NTIS, PC A02/MF AOI 
3:52176 . NTIS, PC A02/MF AOl1 
3:52177 . NTIS, PC A02/MF AO1 
3:54202 . NTIS, PC A03/MF AOl1 


3:53234 See N-78-13985 


TI- 
72-52017/11 
TVA-Y- 
120 
UCID- 
4033 
17525-77-3 
17659 
17793 
17795 
17845 


51913(Pt.2) 
52302 
52438 
52467 
52469 
52487 
80125 
80127 
80163 
80355 
80372 
80442 
80443 
SO444 
80473 
80539(Rev.1) 
80544 
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3:53851 See PB-276388 


3:52826 Dep. NTIS (US Sales Only), 
PC A03/MF AO1 


3:52349 See PB-276246 


3:53912 Dep. NTIS, PC A03/MF AO1 
3:53913 Dep. NTIS, PC A03/MF A0Ol1 


3:52286 Dep. NTIS, PC A02/MF AOl1 


3:53021 See PB-275810 
3:53021 See PB-275810 


3:53663 Dep. NTIS, PC A03/MF AOl 
3:53701 Dep. NTIS, PC A05/MF AO1 
3:52151 Dep. NTIS, PC A02/MF AO1 
3:52152 Dep. NTIS, PC A02/MF AOl1 


3:52244 See N-78-13122 


3:53482 Dep. NTIS, PC A07/MF AO1 
3:52268 Dep. NTIS, PC A06/MF AO1 
3:52020 Dep. NTIS, PC A03/MF AOl1 
3:52203 Dep. NTIS, PC A05/MF AO1 
3:52300 Dep. NTIS, PC A02/MF AO1 
3:53114 Dep. NTIS, PC A02/MF AO1 
3:52970 Dep. NTIS, MF AO1 

3:53022 Dep. NTIS, MF A01 

3:52827 Dep. NTIS, PC A02/MF A0O1 
3:53275 Dep. NTIS, MF AO1 

3:52975 Dep. NTIS, PC A03/MF AO1 
3:52733 Dep. NTIS, PC A02/MF A0O1 
3:52470 Dep. NTIS, PC A02/MF AO1 
3:53756 Dep. NTIS, PC A02/MF AO1 
3:54099 Dep. NTIS, PC A02/MF AO1 
3:52976 Dep. NTIS, PC A05/MF A0O1 
3:52910 Dep. NTIS, MF A01 

3:51980 Dep. NTIS, PC All/MF A0Ol1 
3:52067 Dep. NTIS, PC A02/MF A0O1 


3:52664 Dep. NTIS, PC Al7/MF A0O1 
3:52770 See NUREG/CR-0246 

3:53113 Dep. NTIS, PC A03/MF A0O1 
3:52683 Dep. NTIS, PC A03/MF AO1 


3:52828 Dep. NTIS, MF A01 
3:54027 See AEC-tr-7297/11 
3:52434 See PB-276637 


3:52350 Dep. NTIS, MF AO! 

3:52178 Dep. NTIS, PC All/MF AO1 
3:54161 Dep. NTIS, PC A02/MF AOI 
3:53168 Dep. NTIS, PC A02/MF AO1 
3:54082 Dep. NTIS, PC A03/MF AO1 
3:54050 Dep. NTIS, PC A03/MF AOI 
3:53290 Dep. NTIS, PC A02/MF AO1 


3:52815 See PB-276209 


3:53830 . NTIS, PC A03/MF AOl1 
3:53443 . NTIS, PC A04/MF AOl1 
3:52163 . NTIS, PC A05/MF AOl 
3:53247 . NTIS, PC A02/MF AOl1 
3:53531 . NTIS, PC A02/MF AO1 
3:54125 . NTIS, PC Al0/MF AO1 
3:51698 . NTIS, PC A03/MF AOl1 
3:54126 . NTIS, PC A04/MF AO1 
3:52091 . NTIS, MF AO1 

3:54173 . NTIS, PC A02/LF AO1 
3:53904 . NTIS, PC A02/MF AOl 
3:53905 . NTIS, PC A02/MF AOl 
3:52184 . NTIS, PC A02/MF AO1 
3:53831 . NTIS, PC A02/MF AO1 
3:54203 . NTIS, PC A02/MF AOl 
3:52187 . NTIS, PC A02/MF AOl1 
3:52186 . NTIS, PC A02/MF AOl1 
3:51975 . NTIS, PC A02/MF AOl1 
3:53852 . NTIS, PC A02/MF AOl 
3:53832 . NTIS, PC A04/MF AO1 
3:52072 . NTIS, PC A03/MF AOl1 





050 

051 

052 

X- 

77-1102/501 
621-77-269 
661-77-152 
681-77-255 


Y/Sub- 
77/14261 


208 


3:52073 
3:54133 
3:54166 
3:54174 
3:54127 
3:53192 
3:53193 
3:52164 
3:52139 
3:54187 
3:52347 
3:54219 
3:53967 
3:52250 
3:54204 
3:53054 
3:52291 
3:52311 
3:52262 


3:53257 
3:53187 
3:53770 
3:53392 
3:52433 
3:53863 


3:52778 
3:52779 


3:52780 


3:53736 
3:53577 


3:53504 
3:53285 
3:52775 


3:54188 
3:52323 
3:52307 
3:52605 


3:52606 
3:52607 


3:52493 
3:54142 
3:54143 
3:54144 
3:53319 
3:53859 
3:53846 
3:53853 
3:52735 


3:52525 
3:52179 


3:54205 
3:53248 
3:52312 
3:52550 


Dep. NTIS, PC A04/MF A01 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO 
Dep. NTIS, PC A03/MF A01 
Dep. NTIS, PC A02/MF AO 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO01 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 

Dep. NTIS, MF AO1 
Dep. NTIS, PC A03/MF AOl 
. NTIS, PC A02/MF AO 
Dep. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO 
. NTIS, PC A02/MF A01 

p. NTIS, MF AOl 

p. NTIS, MF AOl 

. NTIS, MF AO1 


. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, MF AO1 
Dep. NTIS, PC A02/MF AO1 
See PB-276625 
See N-78-12585 


Dep. NTIS, MF/A01 
Dep. NTIS, PC A02/MF AO1 


Dep. NTIS, PC A02/MF AOl 


Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, MF AOl 


See AD-A-048320 
See AD-A-048386 


Dep. NTIS (US Sales Only), 
PC A04/MF AOl 


Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A08/MF AO1 
See PB-275576 

Dep. NTIS, PC A03/MF AO1 


AT 
Dep. NTIS, PC A04/MF AO1 


Westinghouse Electric Corp., 
Pittsburgh, PA 


See ORNL/Sub-7117/3 

See ORNL/Sub-7117/5 

See ORNL/Sub-7117/6 

See AD-A-048803 

See N-78-13987 

See N-78-13997 

See N-78-13984 

Dep. NTIS, PC A02/MF AO1 


Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A02/MF AOi 


Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A1l0/MF AOl 


Dep. NTIS (US Sales Only), 
PC A02/MF AOl 





Abbreviations Used in Availability Column 


Liquid Metal Fast Breeder Reactor applied 
technology is available to domestic re- 
questers within the United States from the 
Technical Information Center, P.O. Box 62, 
Oak Ridge, Tennessee 37830. 

Information regarding subscription purchase will 
be sent on request. 

Foreign requesters should address inquiries to 
the above address. 


DOE reports so designated are maintained in 
the organizations listed on the inside front 
cover. 


Inquiries regarding the availability of blueline 
prints of DOE engineering drawings which 
were formerly available for sale by NTIS 
should be addressed to Technical Information 
Center, P.O. Box 62, Oak Ridge, Tennessee 
37830. 


Available from DOE Grand Junction Office, 
P. O. Box 2567, Grand Junction, Colorado 
81501. 


For sale by the Superintendent of Documents, 
Government Printing Office, Washington, 
D.C: 20402. 


LMEC Available only to requesters within the United 
States from the Liquid Metal Engineering 
Center, P.O. Box 1449, Canoga Park, California 
91304. 


NTIS For sale by the National Technical Information 
Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; foreign 
purchasers add $2.50 per report copy. Some 
recent NTIS availability statements will in- 
clude pricing codes as opposed to prices. 
These codes are related to actual prices in the 
table below. 


RSO Available only to requesters within the United 
States from the Reactor Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


TIC Available from the Technical Information Cen- 
ter, P.O. Box 62, Oak Ridge, Tennessee 
37830. 
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